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Plate I 


Name 
and ex 
tension 


SIB-SIB 


S JBIJALD, Sin IIobert (1641-1712), maybe considered 
ns tlic most eminent representatn e of science and 
medicine in Scotland towards the close of the 17tli century 
He AMIS bom near Leslie in Fifesliire in 1641 Educated 
at Edinbnrgb, Lej den, and Pans, bo settled as a pbysician 
in Edinburgh and soon rose to eminence His career is 
one of marked initiatne bo A\aa the first jirofcssor of 
medicine in the university of Edinburgh, and the first 
president of the college of plij sicians, and, along with Sir 
Andrew Balfour, founded the botanic garden He was 
also geographer- rojal, and his numerous and miscellan- 
eous writings deal eflcctnelj with historical and anti- 
quarian os well ns botanical and medical subjects He 
died in 1712 

Amongst Sibbald s liistonail and antiqnanan works niaj bo mon 
lioiied -1 History of Fife and JSTmrow (Edinburgli, 1710, and Cupar, 
1S03), wliii.il is still indisponsablo to the studont of 1^1 
and aiitiiiuitics , ylv ylccoiiiU of the iScotlish Attns (folio, Iwiiuburgh, 
1083), iKitdiciie Scotieas I/luslrata: {folio, Edinbuiitli, 1710) , and 
JJcsci titlion of the Isles of Orl ncy and Shetland (folio, Edinbu^^, 
1711 and ISl’'#) See also liis Anted) lography (luIinbuiTgii, 1833), 
to which 18 plxfi^cd an account of his klSS 

SIBEBIA (Puss S^lni, a word of unknown origin, 
probably Permian) in the 16th century indicated the chief 
settlement of the Tatar khan Kutchum, — Iskor on the 
Irtish Subsequently the name wns extended so ns to 
include the whole of the gradually increasing Eussian 
dominions in Asia, and in the first half of the 19th century 
it was apphed to the immense region stretching from the 
Ural Mountains to the Pacific, and from the Aictic Owau 
to the Chinese frontier and the ICirghiz steiipes 
region, however laned in its separate parts, constitotcd a 
geographical whole having its oivii characteristic physical 
features The division into Western and Eastern Siberia 
which naturally came into general use had also a geog^ 
pineal meaning In 1856, after the annexation of the 
Amur and Usuri regions, Eastern Siberia ivas extended 
so as to include the Eussian dominions on the Pacini^ 
although these latter in reality belong cliniati^lly and 
physically to a quite separate region, — that of the K or 
Pacific littoral , and, as the Eussian dominions extended 
into the Kirghiz stepiies, these lost A\ere also reckoned to 
Sibeno, although mostly belonging m their phyHcai 
features to another geographical domain, — the Aral-O^ 
plan depression Later on these steppes Avere transferred 


to the “Orenburg region,” or to the “steppe region”, 
but, on the other hand, some districts Avhich really belong 
to Western Siberia Avere included under this neiv denomi- 
nation Wiat is noAv called “Siberia” has thus lost its 
geographical unity There still remains, however, for the 
geographer a vast tract of northern Asia which might be 
included under this general name, as representing some 
special features characteristic of the region It would be 
limited by the Ural Mountains on the Avest, by the Arctic 
and North Pacific Oceans on the north and cost respect- 
ively, and on the south by a hne broadly corresponding 
to the 50th degree of latitude, running from the sources 
of the rner Ural to the Tarbagatai range (thus sejiarating 
the steppes of the Irtish basin from those of the Aral and 
Balkash basins), thence along the Cliineso frontier as far 
as the south east comer of Transbaikalia, Avhenco it might 
be drawn to the Great Khingan, and along it to the upper 
Zeya (tributary of the Amur) and Udskoi Ostrog on the 
Sea of Okhotsk This Avide area would be naturally 
subdivided into Western Siberia (basins of tlic Ob and 
Irtish) and Eastern Sibena (the remainder of the re^on) 
Western Siberia Avoiild include the governments of Tobolsk 
and Tomsk, as well as the parts of Perm situated to the east 
of the Ural Mountains, and those northern parts of Semi- 
nalatinsk which belong to the basins of the Irtish and the 
WoU, Avhilo Eastern Siberia would include the govern- 
ments of Yeniseisk and Irkutsk, the provinces of Yakutsk 
and Transbaikalia, together Avith tlie north-western part 
of the province of Amur and the northern jiarts of tlie 
Maritime Province In fact, the north-^western pa^ o 
hlanchuna situated between the Argun and the Great 
Khmgan, as well as the upper parts of the Selenga and 
the Yenisei (Shishkit) belonging to Mongolia, so in- 
timately connected Avith Eastern Siberia ns regards their 
physical features that it is difficult for the geographer to 

“fi^e thrinclubion of Uralsk, Turgai, Akniolinsl^ 
Semipalatinsk Avitliin the goveinor-gcneralship 
Seppes, the present admim'stratn e subdivisions stand as 

foUoAVS 

Rowna), vol xi XYH * 
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SIBERIA 


General 

descnp* 

tion. 


Oro 

graphy 



Area 

Square Miles 

Popnlatton 

Pop per 
Square line 

Tobolsk 

SSI, 082 

1,283,108 

24 

Tomsk 

320,039 

1,134,748 

31 

Tyostern Sibenn* 

801,021 

2,417,010 

28 

Yeniseisk 

092,870 

421,010 

42 

Irkutsk 

309,190 

308,873 

1 2 

Yakutsk 

1,317,127 

243,443 

10 

Tmnsixiikalin 

210,781 

407,700 

21 

Eastern Siberia^ 

3,OCO,OG8 

1,001,080 

01 

Amur 

173, SCO 

40,033 

•23 

Mantime Prorinco 

730,022 

74,000 

10 

Amur’ 

003,081 

114,033 

12 

Total 

4,824,570 

4,003,530 

80 

» 


IS eviaeni ijiaii a lerntorj’ so immense — coienng more 
than 25 degrees of latitude and 120 degrees of longitude — 
must include a great \nricty of orograiilucal and climato- 
logical characters, and that the popular conception \\lucli 
persists in representing Siberia ns a snon clad desert is 
erroneous In fact — not to speak of the rich iiraincs of the 
middle Amur and the Uauri region, s\hcro the wild muc 
grows freely— wo find in Siberia proper the icrj fertile 
black earth prune steppes, or rather jiainjins, of the Tolwl 
and Ishim,— not mere jiatcbcs of fertile laud, but plains 
covenng some 25,000,000 acres and ready to rc«ti\c 
millions of inhabitants, the liighlnnds of the Altai with 
their rich valleys, alpine lakes, glaciers, and snow -clad iitaks 
—a country three tunes as largo as Switzerland and prd 
seating almost the same sanety of aspects, the high plains 
of Eastern Siberia, where water-melons are groivn in the 
fiol^ during the short but hot summer, the rich stcimes 
of Minusinsk, profusely adorned with flowers, the loner 
plateaus of Transbaikalia, embellished with the beautiful 
Daunan flora and supplying food to hundreds of thousands 
of cattle, the high inhospitable marshy plateaus of the 
Selenga and Vitim, ^ast hilly tracts densely colored 
with forests, and v isited only by hunters and gold-diggers 
and beyond these the frozen imdrai of the north,— all f base’ 
institute an immense world, with the most strikin" con 
of scenery and vegetation, of manners and customs 
^ one direction only is the popular coneciition true 
throughout Its extension Siberia is the coldest country of 
the world in consequence of its ]irotractcd and cxccediiicrli 

bo list uE 

8 to(^ from the following brief sketch of the orography 
Tlio kading features of tlio orocrapln of Silwni nm f* i. 
variance in our best mans that n ’‘Sena arc so innrli at 

plam the i-iews take™ 1^1^110! am neceswrj to c\ 

are well laid doira bnt ‘"’"‘•'“cd ‘Ustnetn 

these have only bojond 

along a few routes hundSs^ormffaMit'^TlliS 
spaces are fiUed accowlinir “ «pan« Tlic liitonncdmto 

hunters. Wift to "“tne 

iwmtww of iw only the 



to conn^ the isolateHwte to in orfo^ 

Siberia began to bo approximatolv InLn *1'® stems of 

ware dmvm m all hilly tracKniLi'"®""’ nionntains 

and lower ones along the scconX™ n"®®®“m®'’’'®‘^'^®tcrshcds 
Mnveyed quite a false idea as to the BrnfacD^tinr”® 

t ^Ternor-gcneialsW^ — — — 

the hilly tracts oV^:^e “»d the Amur, ns well as 


BtrucloTo of Asm (as they also do in tlic wcttcrn pirts of Aorth 
America) were quUo oicrfool ed Clmiiii of innuntnins wrre drawn 
as if they roso in the midst of jilniiifi, wlirrr in r< tlity we hvvn 
cither the bIojus of one udo of the jdnteuis or Imriter i Imins I/ifty 
mountains njqiearcd wlun? none itiit ns, for iiistniire in tIio*e 
parts of Yakutsk where Inliutsiies of tin i,eim and Ihi Amur Mart 
from common iimivliis and eome of the liighist thstns 1 iri rc 
presented ns minor uiilirsinls h<ciii'-e tliei an jutrcMl h\ rum 
descendittg from the high jilsteius to the loulniids. It was onU 
l»j making use of riLh tiii|iiihHshril collretiohs of Inronietnisl 
ouscrinttoiis for the rili illation of hmidrrds of htighls lint many 
sections of SiUria could lie dnwii.’and hi goini, into a minute 
study of tojmgnpliirsl msterisls sistPriil through tlm iiiillj 
literature of Silicna and certain V*? fidd l»<iril s— tlm whole eon 
trolled by p'r^onsl journe>s— hst it heenmc pi iihli. to arrive at 
the following gcmnl roiicltisinns ns to the stnirlure of the rouiitn, 
winch nin\ Iw- of scribe until more f»imii’ete suncisshsll hsio 
giieii mora lelishle lists * Thu sludi has shown how prnlo m 
iinnt hss Iseii the jisrl jdaied in the formatioii of SiRns hi huge 
awcUiiigs of the esrth's crust (plitrsusi nmi Itor siilio-shnate ihst 
plninl 111 isolatist ilisiiisof niouiitsiiis wiiiili latter are ngnlsti 1 
in their din • tiiiii iii iioilh issient A»ls hi tin Iwihrrilge-, ofthe 
plntesus, and it hs" < iishlnl us Jo nisi e ont n rlo s 1 onnrsion lie 
timn the strmtun of I eiitnl fsia nint Ti!>*t and ihst of worth 
ei-sftrn Asis, niid to • t il>ii h n link l-twrrii tlo two 
A sn.st jilntesu lieguumi^ in the > mih st the fo-it rf ll,e gigantic Orest 
semli imiifar Iiordtr rsup if ihe Mlinslsiss ami lining the lofiviihtesn 
plstian of Psimr in the in t nml the little knowfii high iraeS of 
the npjier Hosng ho sml \nng ts. kisng in the e,sj, rxiemls 
toivarils the north tssteriuxtnmiti of \-is llroslli Me-ikiui, 
it has the shs|ie of a houtU Vnnties punted to inU iMhriii! 

Stmt It attains a width of no I« s (hsti 1600 iml.s an I sn 
sltitndc of from ll,00<i to 14,000 f. t m Ihr south, hut l,o h 
width and nltitude diminish tonsrils the u<>rth-eis» Ju rio'th 
west Mnugohs the ai<ngL lieight 11 hut 40'I0 t<> fOOO fe, t nnl 
this diminishes to IIOO fu t in the \ mm plst.su wl ile Us r 1 Uh 
is not more thsu 700 mil. s in th. Istif mle of I,ski Ilsil si On ih» 

.nth psrallel of Imlmle thin m.iiri in the plaje-m n hrosd ht.ral 
tiideniMwii <v eii^,iul hi l.ike I'atksl and the plsins of ksii.k 
and this r. mb in the re . mhl inee of the plsteau to v ith An. rie s 
stil more stnkini. Tlus Immeus, pht. in is the r. msimler of a 
last ami iin old coutment, wimh so fur ss iv I now, hss not 
men Kiibmrrj .1 d sjnci at Irsst the J)ei.>iiisn ]i.*io.l * It exte ols 
’••"'1 '-f th, T.lmkhhi , hut .hs-s not of 

\ ^e'* (1)1 il." nth. r plstisiis It 

of R.fVe*A*“«i“®®i'‘ "i',?* ** ’’i"^ * »/> O'e'tnr 


Jliese chsiMs for th, ino I pv* folio, i at, r), 
ersterh dm, lion in Slum, hut 111 th. e.,utl,rr 7 i i.srt? o' the 
plst.nn,ns wc npiirosih the llmislsiss. the, ' , m {^s sL e a 
ouul^V'f” ®r '* ."J'h''”’ (tow'nls the north w, sil i^) Qn the 
^'V I’'’'*"" rxrsislions ivhiih on 

best be hkenol to gigsiitiu tremhes like nilwsv cmtinU i-C 

« »«Aher I.leV lns",r .eTs.t ’ 

iiK«o trenches for 'uciessiio Lrulogiesl nenisl* l.ss,. 1 ' *1 

atcral slopes, ii huh msi best Wren „ 7 ed^ 

the Jurn turned tow srils the Aske of ( 11 ^ "I 

such trcncljo^ in /»ffi i i ****'^^ <’xauipfc’»of 

Uiga nml Mongolia frouto to V 1^ lesding to 

Djlda. in the Cd .Irpn;^*" hp the 


(Afro Jtius Otonr Sv. l.cmm) ' ’'b'' ^ MH-dillon ” 

Tor ttiQ t^talogoc Jjfut t)ocn tlf«tnrynt taki^n an a Kviis 

«eetloMra^^®sSch“y!be oSjhi®r with map and 

i^tlUBs hpio been cmliodlcil hi A vlt ” ® thue 

o'" Stfelcr's //imrf aUm *" his „np of Asia, 

point 

was a period in the histon ohur St »’in> 

extremities towards the Mrtl^L the continents turned 
them towards the Bonthem. ° rthern pole, ns now they turn 




S I B E E I A 


Border 
ridges of 
great 
plateau 


foutes from tho Lono to the Sea of Okliotsk (3) Tlioro are, moroovor, 
two tcmiccs 111 tho plateau, — a higher and a lower, which are voiy 
well proiiouiicctl 111 Ti \m.baikali v (y r ) and in Jlongolia. Tho 
Yablonoi oi range and its south wcstoni continnatioii the Kentel 
arc border ridges of tho npiicr terrace Both nso very gently 
aboio it, but Jiaic stccii slopes towards tlio lower terrace, which is 
octiipicd b\ tho NortJiiiisk steppes in Transbaikalia and by tlio 
Gobi 111 Jloiigolia (2000 to 2500 feet above tho son) Tlioy rise to 
from 5000 to 7000 ftot abo\ o tho sea , the jicnk of Sokhondo in 
Tmnsbnikalia reaches iicnrlj 8500 feet Soioral low chains of 
iiiouiitains liaio their base on tho lower tcrraco and run from 
sontii west to north-east, they are known ns tlio Nortcliinsk 
Idountains in 'Innsbaikalin, and their continuations reach tho 
northern parts of tho Gobi ' 

The great plateau is fniiged on tho north west bj a senes of high 
■ bonier ndges which haio their southern base on tho plntcnn and 
their northeni ntaninch lower loiol Thov iiiai bo traced from 
tho Thian Shan to tho arctic circle, and linie an east north easterly 
direction in lower latitudes and a noith castcrlj direction farther 
north Roth tho Alai i idge of tho Pamir, continued by tho Kokshal- 
tan rniigo and tho Khan Tciign group of tho Tliian tshan, and tho 
Sailiighom range of tho Altai (see Tomsk), which is continued, in tho 
opinion of the present writer, in tho jet iinnanicd bonler-ndgo of 
West Sai ail (betw cen the Hoi khom and the Us),= belong to this cato 
gorj There are, liowei or, in tbcho border ndges sei oral breaches of 
contiiniiti , — broad depressions or ti-enchcs leading from Lake Bal- 
kash and Ijikc Zaisan to tho uptior parts of the platoaii On tho other 
hand, there arc on tho w cstern outskirts of the plateau a few mountain 
chains which take n direction at right angles to tho aboio (that is, 
from tho north west to tho south cast), and parallel to tho great 
lino of nphcai als in south-west Asia Tlio larbngatai fountains, 
on tho borders of Sibona, os well as soicml chains in lurkestan, 
arc instances of these uplicaials But, notwithstanding tluse com 
plications, it remains ccitain that tho Alai Jlountniiis, tho Ivhaii 
Tencri croup, tho Sailuglieni range, and tho West Sajon aro bordoi 
ndfpjs of tho high plntciu fnugiiic it fioiii 70 to 100 E long 
These border ndges contain tho highest peaks of their respectu o 
regions, thci aro immense walls which render access to tho high 
pl'iletiu cxtronicU diUicult, \wless tho tw cllcr follows tho ftbo\ e 
niontioned trenches BojondlOO'E long tho aboio structure is 
complicated hi tho great lateral indentation of Lake Baikal But 
around and bejond tins lake wo again find tho same Iium border 
ndgo fnngiiig tho plateau and turning its steep north western 
sloM towards tho nllejs of tlio Irkiit^ tho Barguziii, tho iluja, 
and the Tcliara, while its soutbem base lies on the plateaus of the 
Selenga (nearly 4000 foot high) and the Vitim (see TiiAssnAiKAKU) 
Tho peaks of tho Sailugliom range reach from 9000 to 11|000 'cot 
above the sea, those of West Sajaii about 10,000 In East Sajoii 
IS Jlunku Sardik, a peak 10,000 feet high, togotlier intli niniij 
others from 8000 to 9000 feet Farther cast, on the southern slioro 
of Lake Baikal, Kliamar dabaii rises to 0900 feet, and the lingo 
dome shaped, bald sunnmU of tho Barguzin and Southern Mujn 
Mountains attain an oloiatioii of 0000 to 7000 feet aboio the sca- 
le! cl Tho orographj of tho Aldan region is but littlo known , 
but travellers who joiirnoj from tlio Aldan (tiabiitarj of the Lena) 
to the Amur or to tlio boa of Okhotsk haio to cross the same 
plateau and its border- ndgo, the 

and bareli atlaiinng an uicrago altitude of 3-00 foot VBietlicr it 
nroiccts farther into tho land of tho Tcluiktoliis remains unsottloa. 


in the Baikal Ifountains, which nin from Irkutsk to Olkhon Island 
and tho Svjatoi Nos pomnsula of Lake Baikal, thus dividing tho 
lake into two parts, tlio groat and tho little ® Tho Bnrminn 


inKO into iivo parts, iiio masai; antt tlio little “ Tlio Bnrgiinn 
Mountains (on tho nglit bank of tho Barguziii nvor) and the 
Northern Muya range continue them fortlior to tho north cast, and 
most probably thoj are iirolongod still farther on the loft bank of 
tho Aldan 


Longi- 

tudinal 

vallovs 


although tho probabilitj is that it does ,.,,,' 14 ., 

A timcal feature of the north onstern border of the high plateau 
18 a suce^ioii of broad longitudinal’ 1 alloj a along its outer Ixoso, 
shut in on the outer side by walls of wild mountains liayiiig a very 
steep sloiw tow ards them Fonnorlj idled with alpine 
1 alloi 8 hai 0 now a flat allui lal soil occupied bi human 
and are watered bi niers winch flow along tliom ^ 

their wai to tho north tlirough narrow gorges pierced in the 
mountain w all just mentioncil This structure is soon in the 1 alloj 
of tho Us 111 West Sajaii, in that of tho upper Oka and 
East ‘Soian in tlio 1 alley of tho Bargunn, tho upper Tsipa, the 
Ka and tire Tcliara, at the foot ol the Vitim plateau, ns als^ 
111 < 1*1 fiiA Airinn ^ Tlio cliflins of iTiountauis >> lucli fringe 

» ttt »orti;«5 Mo. 6 to th. Mltet J»rh ot 
SiCni^ Tlio! are named tho'Usinsk jTountains in Wwt Bajan 
aidXo Tu L Alps m East Sajan, the latter, pierced by tire 
Aufflra at Irkutsk, in all probabilitj are coiitimicd north eastwards 

1 Tlio lower terroM la ™"^„o"lrf™^'^cannot'dotermlno 

Tnrkeatnn Imt In tho pnisont ateto of our kiiowlM^ wo 
whcllier the further coiiHuuntiona of the or In aoinc other 

(Yablonoiol, Kcntcl) niuat l>e lookial for tn tl hreacli of oontlnuit} 

range sltnated further to t^ho aoutli Tlicro muj be oiao a oreac. 
in Bomo dopTeaaion towuraa mrsnl . 

9 Sco “OrogmpWral °^*‘!?”’'^Hv,'\Vorai!rapltolnot a geolorical 

s Tho word “ longitudinal la housed In M 

sense McglltsVl Tn 1§5? S to to erosion vaUojs. 

•rallcya arc not aynclinal folding 'tj,. iam^trncturc is exhibited tn 

Mie do not know at present whetliOT tM srae jjuKhtanua raUoy 

tho Altai at the foot of the M”Gtom ra^ mo nPPor " 
ieeniB^ bowe^er^ to ^long to the soxno t>Tpe. 


iravAiuu A ovraiavKiiu wvo ao vusavva aia AiMsobvaai wiuvAKk bliu 

tttji/a it consists of separate cliniiis of mountains whoso peaks nso 
from 4800 to 6500 feet above the sea, bojoiid tho upper limits of 
forest vegetation (the ffolls]/) , while tire narrow lallejs afford difii- 
cult means of communication, tlicir floors being tliicklj covered 
witli boulders, or clso swampy, tlio whole is cTotlicd with thick 
imponotnblo forests. The orography of this alpine region is aery 
imperfectly known , but tire chains Jia\o a predominant direction 
from south west to north cast. Tliej aro desonbed under diflcrciit 
names 111 Siberia —tire Altai Mountains (sco Tomsk) in "Western 
Silicrm, which also belong to this category, tho Kuznctskiy Ala tnu 
and tho Us and Oia Mountains in West Sajan (see "yENisnsK), 
tho Nyno Udinsk tatga or gold mine district, sovorol cliaiiis pierced 
bj the Oka ni or, tire Kitoi Alps in East Sayan, tho mountains of 
tho upper Lena and Ivironga, tire Olokminsk gold mine district, 
and tho a ot unnamed mountains which protnido north cast between 
tire "Lena and tlio Aldan 

A broad bolt of oloiatcd plains, rnnniig between 1200 and 1/00 Elevated 
feet aboio tlio sea, oitonds bovond tlieso alpino regions Those plains 
plains, whu.il aro oiitcrwi by tire great Siberian highway about 
Tomsk® and extend farther 111 a south westerly direction, fnnging 
tho Altai Mountains, aro tho tnio abodes of Bussian colonizers , 
thoj aro fertile for the most jiart, altboiigh sometimes diy, and are 
rapidlj being colored with Russian villages About hansk in 
Astern Siberia tlioj ponctrato in tire fonn of a broad gulf south- 
eastwards as far as Irkutsk Those on tho upper Lena, haviiig a 
somewhat greater nltitiido and being situated in higher latitudes, 
arc almost wiiolly unfitted for agriculture Tho north wcstoni 
liordcr of those oloiatcd ploins cannot jet bo dotormiiied with 
cxactitiulo. In tho region between Viliiisk (on tire Vilui) and 
Yeniseisk a broad bolt of aliniie tracts, rcnoliing tlioir greatest ole 
lutiou in tire nortbom Yeniseisk taiya (betw eon tire Upper and tire 
Podkamcnnaia Tunguzkn)and contmued to tire Muth west in lower 
uniicavals, sopaiiitcs tho elevated plains from tire lowlonds w liioli 
oxtoud towards the Arctic Ocean In Western Siberia these high 
plains seem to occiipv a nan on or area towards Barnaul and Seim 
inlatinsk, and it is difficult to say iiliotbor tlicj are separated by 
an abrupt slope from tho Aral Caspian depression 1 _.i 

Farther to tho north west, beyond theso high plains, wo find a Nortlicm 
broad bolt of lowlands oxtciuhiig as far as tho Urol Mountains lowlonds 
and tho Arctic Ocean This vast tract, which is now only a row 
dozen feet above tire sea, and most probably was coicrod by the sco 
dunnglho Postriiocono ponod, stretches from «'® 
dcprcs-iion to tho lowlands of tire Tobol, Irtish, and Ob, wd tliciico 
toiianls tire lower parts of tho Yenisei and tire Una Only a few 
soparnto mountain rangw, like lire Byrranga 011 the 
Bula, tire Sjiorma jrountains, the Vorkhojansk and tho hlrew 
iitakh rangre, diicrsify tlio monotonous surface of tlioso low lauds, 

Sicli are^^oVored with a thick sheet of black earth m tho south 
and assume tho cliaractcr of barren tundras 111 tho north (sco 

^'riioliou'th^aJorn slopo of tire groat plateau of Asia cannot pro SouUi 
porlj borcokoiiod to Sibono, nltliongh of tho province of 

Amur and the Manlimo ProiniLO are sihiatcd on it, t1'«yj „ 

muto a diflbreiit character, climoto, and vegetation, 
properly to bo reckoned to tlio Manchunan region As 
LTw o haio to tho cast of tlio Yablonovoi l^^dor ndgo tlio Imi cr 
torraco of tlio high plateau, reaching about 2000 to 2600 
Traiislmikaha and oxtondiiig farther to 

Pnlu to ^st Tiirkcstnii Tire south cnstoni edge of tins lower 

«s fnngS’by a massive ^ GiSt 

runs 111 a north castorlj direction from tho Great Wall 01 10 


Mfinchunan nom, >miicu auua uut 

northern parts of tire Kliiiigan are quite unexplored , tire most 
northerly point that has been visited is wo 

whore tM present wntor crossed it on his 11 aj t « 

W no direct data for detennming whore 

Blit considcnng tire structiiro of tho countrj on tlio leic 
toXof SAru?rt apptors probabk that this nicr crones it 

below Albaziii (betiioon 'iotbuzina and Qiln, _ 

y inndingsX and tho Zoya whore it is joined bv the Gilui^- 

°y“e®fBltotto, in of the Kus.IanGeosrboc,Tol.«l. , 
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as?ti “o“hM.i. ™« -s. t. ij • “““sTwt 
su“Xi..s;™S‘3sxss,sr«£;u£.^ 

STrar)nnd those Konam (ba^ of the Lena) having their 

““ ?S?,S » » »5 •; • “f 

short Sdan ndgS to the border ndg<^ fangca tto 

latter on its eastern stone Two such plications may he distmguMhed, 
con^nS^ra sm^Uer scale to Ihe Mt of alpine tracts fnng 
mg tlto plateau on the north west. The resemblance w further 
maintamed hi abroad bolt of elevated plains, rangmg from 1200 
to 1700 feet, which follow the eastern border of the plateau. The 
eastern Gobi, the occasionally fertile and occasionally Mndy plaiM 
lictwcen the Noiini and the Sungan, and the nch plains of the 
Burcra and Selimja in the Amur province belong w thm belt, 
400 miles in breadth, the surface of which is dwersified^ the low 
hills of the Ilklinn aim, the Khuhin, and the Turan Th^ high 
plains are bordered on the south-east by a pictaresone chwn of 
mountains (the Amur gorge of which has been often desenhed), 
the Bureya Moautains (fiilso Little Lhinganl It extends, ^tii j 
unaltered character, from Moukden and Ghinn (Kinn) to Ulban 
Ba\ m the Sea of OUiotsk (close by the Shnntar lalands), its peaks 
covered from top to bottom with a neh forest vegetation nsing to 
a height of 4500 to 6000 feet. A lowland belt about 200 milea 
broad runs m the same direction from south west to north east 
along the outer border of the above chain The lower Amur 
occupies the northern part of this broad valley These lowlands, 
covered with numberless marshes and lakes, seem to have emerged 
from Uie sea at a qmte recent geological period , the nvers that 
lazily flow over their surface are still excavating their valleys 
They are shut off from the Pacific by an alpine belt as yet but im 
iierfccth known, in which at least two separate high chains (the 
rrtbrezuuvi and the Tatar) can be distingiushed, — their coutinua 
tions probably appearing m Saohalin (g v ), while Kamchatka 
contains several chains, the orography of which is almost quite 
unknown 

The geology of Sihena is stdl hut incompletdy known , some 
dctachM regions hai e been explored, while the i ast intermediate 
spaces remain untouchcik Viewed broadly ,* the great plateau with 
the alpine tracts fnnging it on the north west and south-east is 
hudt up of Palieoroic rooks On the Vitim and Selenga plateaus 
immense tracts are composed exclusively of gramte, greuatite, and 
syenite, with suhotdinate layers of gneisses, which -very often are 
mere modhfications, more or less stratified, of the granites and 
SI cnites. In some of tho ndges that rnn oi er tho surface of the 

J dateau wo find a lanctv of metamorphic slates, inth subordinate 
ayers of crystalline limestones Extensive beds of laia occur in 
some jrarts of the plateau, and in tho volleys of the nvers layers 
of Tertiary sands with petnfied wood {Cuprefsonoxyhmi aleultmtn) 
The plateaus of tho itim and tho bdenga are colored with erratic 
bonmers brought from great distances ond show nnimstakable 
tnccs of glaciation , and immense lakes — small in compansou wnUi 
their former size — and extonsii e marshes coi er laige areas. Besides 
older metamorphic slates and granites, Silunan and most probably 
Dcioiiian rocks are widely spread on tho lower plateau and in tho 
low chains of mountains which nso above its surface. Silver, lead, 
gold, and iron are found in these mountains, as also precions stones, 
luras'oc deposits, yielding many species of fossil insects and plants, 
occupi scicral largo depressions. They are all of fresh water origin 
and were dciiosited m great lakes Like the Jurassic beds of China 
and Turkestan, they contain layers of coal The alpme tracts in 
the north west of the plateau are hnilt up of granites, syenites, 
gneisses, and chiefly of metamorphic slates, tho ago of which cannot 
yet be precisely ascertained (Laurcntian, and possibly also Silunan, 
or even Del Oman) Talc schists, and especially clay slates, both 
intersected witli veins of quartz, have also a very great dec elopmeut 
here The alluvial and glacial deposits of tho valloys conto a 



ui ‘ mountains are built 

hlatM diontes covered with metamorphic 

wtr te the Lanrcntian, Silnnau, Devonian, and Car 

iKin feroHs wnofls The Turassic strata on the oulXVte L nil 

a d l-istmi Siberia liaccamore vaned str ucture. On the Um 

s !'’;;**=** Slbrrfa ” nr tupm. ~ 

filW *•'* desolptions of the different prevtoces of 


and the Yenisei we find Silunan, Devonmu, Carbonifcro^, and 
Tnassic manne deposits, coiered here and there inth fi-e^-^ter 
Jnrassio. Immense tracts on the upper Lena are covered with 
horizontal sheets of red sandstone, the age of which is not yot 
determined, but seems to be Devonian , w bile in tho goi omment of 
Irkutsk large areas are covered with Jurassic coal bearing sand 
stones. The same structure is found on the outskirts of the Altai, 
the Carhomferons and older slates having depressions colored with 
horizontal strata of Jurassic coal beanug sandstones Tlie hilly 
tracts winch rise amidst the Eastern Sibtnaii plains on the Angara 
and Yenisei consist also of unites, syenites, and diontes covered 
with PaliEozoic rocks up to the Carboniferous, while Jurassic strata 
are found in the Vilni Mountains The broad lowlands of Westem 
Sihonaare covered throughout with Post Pliocene deposits which 
conceal tho older rocks,— shells from this penod having been found 
as far south as Omsk (65° N lat ) Tho lowlands and plains of 
Eastern Sibena exhibit a greater vanetv of structure, — Carbon 
iferons, Tnassic, manne Jurassic, and Chalk deposits being mot 
with both in the deeper ravines and in tho few ndges which ajmear 
beyond 60° K kt. Extensive layers of fresh-water Tertiary have 
been found m depressions of the plateau, in sonio valleys of the 
alpine region, and in the plains and lowlands 

There has been much discnssion as to tlio extent of tho glaciers Glatia- 
in Siberia dnnng the Glacial penod,— tho want of polished and tlon 
scratch^ surfaces like those of Scandinavia having been urged as 
proof that they cannot have been considerable It must noverthe 
less be held that the high plateau was at one tune covered with a 
vast ICC sheet, and that in the alpine regions of the Altai, Sayan, 

Olekma, and Aldan glaciers had a much greater extension than at 
present, descending in tho valloys to at least a level of 2000 feet 
above Die sen, and covenng tho subordinate swellings between tho 
inonntam ranges Thick layers of Post Glacial deposits, indicating 
a climate somewhat more genial than tho present, and contamine 
numberless remains of extinct mammals, are extensively spread both 
in valloys throughout the lowlands and on the islands of the Arctic 
Ocean , while in tho tundras of the north well presen cd carcases of 
the mammoth and rhinoceros are occosionallyfound in the frozcnsoil 

Traces of Palieolithic man have not as yet been mot with ui 
Sibena , but relics of tbe Neolithic penod are exceedingly numerous 
One may almost say that they have been found wherever they 
were looked for, especially on tho hanks of the numberless lakes 
with which Siberia was dotted during the Laenstnne penod (see 
below) 

Volcanic formations, so far ns is known, appear chiefly along the Vol- 
north western border ndge of the great plateau. Ejections of basaltic canoes, 
lava have been found on the southem slope of this ndge, extend 
ing over wide areas on the platcan itself, on a stretch of more than 
600 miles, — namely, in East Sayan about Lake Kossogol and in 
the valley of Tnnla (nver Irkut), in the vicinitv of ScTcnghinsk, 
and widely spread on the Vitim plateau (nvers Vitim andTsipa) 
Extensive layers of trap cover more than 1200 miles along tho 
Tungnzka , they anpear also in tho Nonl Mountains on tho Yenisei, 
whence they extend tow ards the Arctic Ocean Basaltic lavas are also 
reported to hove been found in the Aldan region On tho Pacifii. 
slope extinct volcanoes (mentioned in Chinese annals) have been 
found in the Ilkhun aim Hills to the cast of Morgeii 

The mineral wealth of Siberia is considerable Gold dust is found Minerals 
in almost all the aljnne regions fnnging the great plateau, whore 
day slates^ talc alat^ and diontic slates, iiitcrscctcd nuartz ^ cinSf 

make up the bulk of the mountains The chief gold mining regions 
in thrae tracts are the Altai, the upper (or Nync Udinsk) and the 
lower (or Yeniseisk) taignt, and tho Olekma region Gold is found 
on the high plateau m tho basin of tho upper Vitim, on tho lower 
platMU in the Ncrtchinsk distnct, and on the upper tnbutanes of 
to Amur (e^cially tte Oldoi) and the Zeya, in the north east con 
tinnation of the Nertchinsk Jlountains. It has been discovered 
also in the Buraya range, and m its north-east conUnuation in tho 
AragmS region A^ferons sands, but not very neh, have been dis 
covered in the feedere of Lake Khangka and tho Smfun nver, as 
also on the smalkr islands of the Gulf of Peter tho Great Silver 

M well i ITertehinsk Mountains, 

wpper,j^nahar. and tin Iron ores are known at sevorai 

wdl M f Irkutsk), as 

worU nV + 1 ^ ^lenghinsk region and in the Altai. Tho chief iron- 
® situated on the Sibenan slope (see Uiui) 

Jurassic fresh water basins,- namely on the 

on the SaM ^^® Maritime Pronilce, and 

found in fhft V (■ excellent graphite have been 

the Lena an^^Tr^Rw“i several places on 
those of Tlnf Vnf ”i?®s^ikalia, and salt spnngs are numerous, — 

chief A lariro numher^r i “®“’' being tho 
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Btono-pohsliing worlvs in tho Unis and those of Kolyvafi in the 
Altai are well knoivn 

Hivers The orography sketched abo^e explains the great dciclopment 
of tho nvor systems of Siberia and the uniformity of their course 
Tho three chief nvers— tho Ob, the Yenisei, and tho Lena— take 
their nso on the high plateau or in tho alpine regions fringing it, 
and, after descending from the jJatcau and piercing the alpine 
regions, flow for a few thousands of mdcs over tho high plains 
ami lowlands before thej reach tho Arctic Ocean The three 
smaller nvers of north eastern Sibena— tho Yana, Indighirka, and 
Kolyma— have tho same general character, their courses being, 
however, much shorter, as in these latitudes the plateau approaches 
the Arctic Ocean Tlio Amur, tho upper tnbutanes of uhieh 
in tho eastern border ndgo of tho high plateau, is similar Tho 
Shilka and the Arguh, which form it, flow first towards the nortli- 
east, through the bendings of tho lower terrace of the meat plateau , 
from this the Amur descends, trav orsing tho Groat ^inmn and 
flowing down tho terraces of tho eastern slope towards the Pacific 
A noteworthj feature of tho pnnoipal Sibonan nvers is that each 
IS formed by the junction of a pair of great nvers Examples are 
the Ob and tho Irtish, the Yenisei and the Angara (itself a double 
nvor fonned by tho Angara and the Loner Tunguzka), the Lena 
and the Vitim, the Argufi and tho Shilka. uniting to form the Amur, 
winch in its turn receives a tnbutarj as large as itself, — the Snn^ri 
Owing to this twofold composition and to tho circumstance that, 
tho alpine regions once crossed, their course lies over the high mams 
and lonlmds and crosses tho few ndges which nso alxyo the plains 
(ns for example, the Yenisei below Yeniseisk), instead of follownng 
Water the valleys between them, the nvers of Siberia ofier mmenso advan 
com tnges for inland nangation, not only in tbo line of their main dircc 

mnnica- tion from north to south but also across it, t « , from west to cost 
tion It IS tins circumstance that has facilitated the rapid invasion of 
Siberia by llussian Cossacks and hunters they followed the courses 
of tho double m era in their advance towards the east^ and discovered 
short portages which permitted them to transfer their boats from 
the sj stem of the Ob to that of the Yenisei, and from the latter to 
that of tho Lena, a tnbutaiy of which— tho Aldan— brought Uiom 
close to the Sea of Okhotsk. At tho present day stcamera ply ■from 
Tyumen, at tho foot of tho Urals, to Semipalntin^ on the border^ 
the Kiighiz steppe and to Tomsk in tho i eiy h^ of Siberia 
the tunc is not far distant when the Ob and the ^etnaei, both ^ 
voraing the high plains on nearlj the same level and sqiarated only 
b\ low hills, will be connected by a caiiai, thus pcrmitbng Reamers 
S reach Krosnoyarak end Irkutsk As tho population beconms 
denser no difficulty should be found in connecting some of tbo 
navigable tnbutanes of the Yenisei with one of those of the I^n^ 
for tloj flow within a short distance from on^uotliCT on the high 
plain, and Cossack boats have alroadj been transported 
Vcmsoi to the Lena, An uninterrupted y^ter 
then have been established from ’tyuineB to h akutek, Aldans^ and 
tL gold mines of tho Vitim Owing to the great plateau 
the Lena from the Amur, no easy w ater communication can be estnb 
hsh^ lietwcen the latter and other Sibenan more. T^ 

Sf tS Amur (the Shilka w ith its affluent the Ingoda) 

” gable only on the lower terrace of the plateau. But the ^ch M 
^e Uda to tho cast of Lake Baikal offers an easy acMSS for a 
nn to and across tho high plateau , and at the voiy foot ofats eastern 
Imrdor rulgo ho Tchita, whence boats are floated down (in 8pr»»'g) 
to the Pacific, and Nertchinsk, whence stcamera may ply to the 
raouth of the Amur, ns also up the Sungan to Ghmn and up the 
Usm to like Sgkn Unfortunately all the nvers are^ fecn 
r 1 * •mnTiTT TnnTitkq overv vear Even in lower latitudes (62 to bo 
N ) they are Se boun^ from the beginning of November to the 

;?hXo‘-tW 

and Tobolsk, to join the Ob I* lo Xara Tyumen 

tanes, the chief being the To^l, the I , 
on the last named will soon be connected 1^ rail mm i 

Kama, and is already the ^®“'J®^^^,san and for a considerable 
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Anm (160 miles), Tcharysh (280), Tom (450), Tchnlym (600), Kct 
(240J, and Sosia (200), — all for tlie most jail; navigable (3) Tlio 
Yenisei nses on the high plateau in north western Mongolia, where 
it IS formed by the confluence of two great nvers— tho ShLshkit and 
tho Bei khem — and has the name of Ulu khem After descending 
the high plateau on tho Chinese frontier, it flows north and enters 
tho Arctic Ocean in a deep bay situated close bj that of the Ob 
The area of its hasm is estimated at 1,380,000 square miles. It 
receives (4) the Upper Tunguzka or Angara (1100 ihilcs), which 
itself has a basin of 275,000 square miles, (5) tho Podkamcniiaya 
Tunguzka, and (6) the Low er Tunguzka The Angara, whose tnbu 
tanes on left (Irkut, Oka, and Uda) are each Targe nvers, floirs 
from Lake Baikal (40 miles above Irkutsk) and, dcscnbing a huge 
bend to tbe north cast, joins the Yenisei a little above \emscLslL 
(7) The Selenga, which enters Lake Baikal from the cast, might be 
considered as tho real source of the Angara It is a very large nv er 
and nses on the high Mongolian plateau, entonng Sibena about 
Kiachta. Its length may he estimated at more than 600 miles , 
it receives (8) the un (outflow of Lake kossogol), (9) the Orkhoii, 
(10) tho Tchikoi (300 miles), (11) the Khilok (300), (12) the Uda 
(130), and (13) the Djida (200) Lake Baikal has two other con 
sidcrable feeders — the Bargnzm and the Upper Angara. (14) Iho 
Lena is also an immense nver, having an estimated length of not 
less than 3000 miles It nses in tho Baikal Mountains, some scores 
of miles from the lake, and flows north and east past Kirensk, Olck 
imnsk, and Yakutsk. Thence it tarns to tlie north west and enters 
tho Arctic Ocean, formmg a wide delta. It receives several large 
tnbutanes— (15) tho Vitim, which has a greater length (about 1400 
miles) than tho Lena above the point of junction, (16) the Olckma 
(about 800), (17) the Aldan (about 1300)— which receives in its turn 
(18) the Utcliur (350), (19) the Maja, and (20) tho Amga-and (21) 
the Vilui (about 1800) (22) The Taz (about 7fi0), (23) the Ivlrn 

tanga (400), (24) tho Anabara (670), and (25) the OJenek (1200), 
winch enter the Arctic Ocean to the west of the Lena, and (26) 
the Yana (1000), (27) the Indighirka (960), and (28) the Ivoljma 
(1000) to the cast of it are also considerable nvers, but sninll in 
comparison with tho former (29) Tho Anad^ entcre the gulf of 
the same name in tho Sea of Behnng (80) The Okhota (2/0) 
and (31) tho Ud (350) are relatively small streams flowing into 
tho Sea of Okhotsk Of the nvers flomng to the Paafic the chief 
IS (82) the Amur, which is navigable for more than 2400 miles 
from its entrance into the Tartar Strait (between the mainland 
and the island of Saghalm) to Srjetensk on the Shilka, -boite 
being floated from Tchita on tho Ingoda It brara the Amur 
after the confluence of (83) the Shilka and (84) the ArgiiB (mo 
TRA^8BAIKALIA.) at Ust-Stryelka, and from this P®>^®''® 
and south-east uutil its junction vnth its great the 

Sungan, thence it flows northeast and north, and finalli (for 
some 60 miles) cast, before entenng tho Pacific Ito 
tho Ononfor Its source, w about 2700 miles, and >te basin is at 
least 786,000 square miles in area, but has diminished 
—the waters ^ the Dalai-nor no longer ^chmg the Ar^n 
It receives a great many largo tnbutanes,— (35) tho 
affluent (36) the Selimja is itself a consulcrabjo nrer, (S') 
Bureya, (38) the Kur, (891 the Gonn, and (40) the Im from 
the left while from tho nght it receives (41) the Sungan and (42) 
Se UsuXtse affluentftho nav^ble Snn^tdia, brin^ tho 
Amur into steam communication 

flowing into the Sea of Japan aro mostly short, onlj (43) tao 'amiun 
There aro vnde areas in tho plams of ’Western Sibena, or on t^'® 
Lter Lira bL a tnfling proportion t® S 

a. Wtt to 

Its surface is 1660 f®®^^®'® Tno heJ great lake, 

•oad, 5000 feet abov o the se^ 

Vitim has not yet liecn visited by gcograp tjin lower 

^i^lares stuJ tho Yitim and upper 

vallej of tbe latter nver contains the Gotsc ^kc tun ^ / 
the bLm of the Amur arc tho^iower 

nooted with the Usnn , smaller ones on 

Amur once flowed to the Pacific , ^ and extensile 
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remains of fonner lacnstnne basins , wbile at the jnncUon of the 
Irtish and Ob impassable marshes extend fur man} thousands of 
st^uarc miles Several alpine lakes, of vrhich the ptctnresijne Telet* 
skoye may be specially mentioned, fill up the deprcssious of the 
Talleys of the Altai 

The coast line of Siberia is very cxteiisiro both on the Arctic 
Ocean and on the Fauiic The former ocean is ice bound for at 
least ten months out of tirelve , and, though navigation along its 
shores has been proved by Ifordenskjold to bo pussiblc, it is ex* 
ceedingly doubtful uhother it can ever become a commercial route 
of an) importance. The coast line has few indentations, the chief 
being the double bay of tbe Ob and the Taz, separated from tho 
Sea of Kara by an elongated peninsula (Samoyede), and from the 
bay of the Venisei bj another The immense peninsula of Taimyr 
— a barren tundra intersected by the wild BjTranga Hills— projects 
in Cape Teheluskin as far north as 77* i6' K lat The bay of the 
1 ana, east of the delta of the Lena, is a wide indentation sheltered 
on the north by the islands of Ifen Siberia. The bays of the 
Kolyma, the Tcnann, and Kolutcfain are of little importance. *1110 
group of four laiger and several amaller islands called New Sibcna, 
situated off the mouth of the Yana, arc occasionally visited by a few 
hunters, as is also the small group of the Heats Islands opposite the 
month of the Kolyma. Kmlett s or lYrangel's Land is still quite 
unknown The Strait of Behnng at the north east extremity of 
Silwna and the Sea of Behnng between the land of the Tcliuktcbis 
and Alaska, mth its great Gulf of Anadjw, are often visited bv 
seal hunters, and the Commander Islands off Kamchatka arc lala 
^We^tions for this pursuit Tho Sea of Okhotsk, separated from 
the Pacific bv the knnle Archipelago and from the Sea of Japan 
bj the islands of Saghaltn and Yesso, is aatonops as one of the 
worst seas of the norld, oinng to its dense fogs and its masses of 
lifting ice The Shantar Islands m the bay of the Ud are worthv 
of notice only for their geological interest The double bav of 
Ghniga and Penjinsk, as well as that of Tarn, would be useful os 
harbours were they not frozen seven or eight months every icar 
dense fogs m summer The northern Mrt of 
the Sea of J apan, which borders tbe shores of tbe Hsnn lemon. has. 
nf ^“78 of Olga and Vladimir, the beautiful Gulf 

f Gtea^ on wlucb stands tnadivostok, the chief Russian 
t'*® Pjoific (see Matutime P^ovl^cE) Okhotsk 
of (J^otsk, Petropavlovsk on east shore 

jKonstantinovsk, and Yladivostok on 

Mt Its climate is extremely severe^ eien m its southem narta. 
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Western Siberia and of the Amur tho average winter temperaturo is 
respectively 2" i Fahr and - 10°’2 , while at Yal utsk ami Verkho 
yansk the thermometer occasionally falls as low ns - 71>'’ and - 85* 
iahr Trees, as observed by Middendorff, become frozen to their 
very heart, and the axe, which becomes as fragile as glass, can hardly 
make any impression upon them Rivers arc frozen to the bottom, 
and water flowing over tho ice adds new layers Tlic soil freezes 
many feet deep over immense areas even iii southern Siberia. The 
atmosphere htiomcs laden with frozen vajiours Man, howeicr, 
successfully resists these ngonrs, provided he adopts the enstomarj 
costume of Sibena (two dresses of fur, the iipprr of which Ins the 
hair turned outside), and this all the more as tlic baldest frosts occur 
only when an shsolnto atillm-ss of the air prevails Jlorc dreaded 
than the frosts are the tcmblc burans or snow storms, which occur 
in early spring and destroy thousands of horses and cattle that 
have hcen grazing in the steppes throughout the winter Although 
there are very heavy foils of snow in the alinne tracts— esjiecially 
about Lake Ifoikal — on the other side, in the atcpjie regions of the 
Altai and Translnikalia and in the iicighbonrhood of Jinsiioyarsk, 
tile amount of snow is so small that Irav cllcrs use wh( eled i ehielcs, 
and cattle can find food in the stepjie Spring sets in mth n- 
markable rajmliti and charm at the cud of April , hut in the 
second half of May come the “icy saints dais, ' so hligh ting that 
it IS imwasiblc to cultivate the apple or (tear After this sliort 
TOnod of frost and snow summer comes in its full licauti tho 
days are very hot, and, although thev arc nlwavs followed bv cold 
mghta, vegetation advances at an astonishing rate Com Miwii 
a^ut V akutsk in tbe end of Mav is nitc m tbe end of August 
btUl, at niMV places night frosts set in os early ns the sceoiid half 
of July They become quite common in August and Sentt mber 
Nevertheless September is much wanner thaw May, and October 
than Apni, even in the most continental parts of Sibena. Hi 
ttie end of October the rjytrs licgm to freeze, and in the first day's 
of Novomher they are all frozen , even tho Amur becomes a high 
war for sledges, while the Baikal is usimlli frozen before the 
Af ao»’r"i”“’^ The isothcniis arc exceedingly interesting 

Sibcna in its miihllc parts and 

Tobolsk, a little above Omsk and Tomsk, closo b\ IrkwtslT.Tcliite 
o/nfiv ^ escliMsk, and Konstantinov sk Tlic isotherms 

an? ^ Lalnga, here traverses Omsk, Kramoiarsk, 

al^ATTT am! then «outh 

1 1? months of the Oh, k cmsci, Lena 

nJtof’u’ tt « «‘e" of Siao” Wem? 

& T's. 

"Slsf ££”»' « uSmi* Th; . 21 , 
ra 


pbt 1 wjsk (1 onaV 
\erkboj-oanV, ‘ 
TunikhaasK. 
Berea7flr(OW 

\akot9]s 
Okl.oisk 
AaiyiniOb) 1 
y ozoueiiRk mine 
^enhehk 
TohohX 
Tomsk 
Isbtm 

Ivra«noran.k 

Banwn} 

Alkolsleisk 

WratsV 

^erteblnsVmlne 

Semipslatinsk 

"WEpvjesohcnst 

Kimbarovks 


N laL 


“0 tu 

an Si 
OS U 
03 ^ 
ei* g 
-9 21 
03 tt 
03 4i 

OS’ 27 
orir 
00 2'<’ 

00 e 

Oj 1' 

OS ar 
03 s 
OS ’ 37 

01 is* 
00 24 
00 Iff 
43*23 
47 

43 r 


ITcfpIif 

nliTTie 

fcevln 

Feet. 


SO 

too 

70 

too 

020 

10 

200 

2800 

2C0 

100 

J20 

330 

OCO 

400 

70 

USB 

2170 

000 

870 

3770 

100 


tvenipe Tempenture In 
Ilegreea I nlir 


liar 


3 4 

20 3 
23*7 
22 -0 

22 S 

23 S 

21 S 
2S -0 
SI -9 
SO-O 
SI H 
33* -0 
32 i 
27 *2 

82 i 

2j -3 
3(r-2 
29 -8 
32 I 
ST*^! 
40 I 


Jan. 


-42 -T 
-Ot. U 
-10 1 
- 8-0 
-40*7 
-ro-T 
- 8-0 
-12 a 
-12*H 

- 3 5 

- 4 I 

- 3 0 

- 2*-S 
-0-8 

4 1 
-21 -0 
-00 
-13 "8 
-22 S 
-22 ?; 
4 i 


Julv 


0C*i) 
SO -8 
OS 5 
72 D 
65 -8 
55 -2 
07*1 
Cl W 
CO -0 
COT 
00*3 
00*0 
cr-0 
07 5 
01 -8 
Ca 0 
60 1 
72*5 
09 1 
67 S 
03 a, 
or 3 


, leartj I\ebo 
[naInlUltilo«Uv 

Inches I cent. 


214 

J2-C 

li-O 

04 
2S« 
27 3 
25 4 
94 


10-2 
12 6 


SI 

09 

09 

04 


S4 


?nd T""™ lo^ianotie's.not oiilv Flora, 

(nde temtorv, but also re cn«.« charactenstics through this 
»I«ne8 in vanons prowAo^ >«trusion of ««« 

^dely different as n«ghhounng tracts, os 

Blcte ^ '® ’^®‘'*"o"aoon regions ?/ of Central 

" 1 tt. «« 




SIBERIA y 

^ aim? mth « mb nJJon o/SiU BukSf .“(8 ) SI ““"'""KAj*™ 

sub region (6) of Miunsinsk , (7) tbo DaUnan flora of tbo lovor propor-mako tlieir appearance ^ 

torraco of the plateau m Transbaikalia, (8) tlio Amur, (9) tito krcli pSorainatM^Te^nT?*^'’ ““ ’'’«*« «"> 
TJsun and Pacihc littoral region , (10) the arctic tundras, «lli4 as trees «fo iw.ln T ®P«cica of conifers or deciduous 

sUown by the "Tega" expedition may bo subdnided into K ara cowed ^ ‘J«l»css.o.,s~ 

ferl wibfitnf Vfttiiem an,r I'A Ancf n<*+l.» a. n.i . . am tOFCroU infU ^aUM ItCtm and B fmhrnm. ,n .-1 


soni„chin coniaionthattho‘< Sibe^^^^^^ n™and^^\5 aSoX^^^ 

a \vliolc, Siberia is situated for tlic moat part m tlio /rrent domaiii an/) rtjA to the physical fcatuns of tbo region , 

xvhicli Gnsobacli describes as tlio "forMt remon 

wntineiit."! The northern limit of this region mus" Imo^fbo fl ”^0^ onment^^^^^ «*««■ 

draim nwrer to the Arctic Ocean Only a Sarron stop, 00 to 200 Ud or IXTnohS rod 1} f Si fir fp’ ® 'V‘^ 

miles nido (becoming broader in tho TaimjT and Sammodo ncnin- its nnnonn„!!« ^ njlrcslnn) makes 

aulaa), is totally do\ Old of tree 1 egotation ^Tho last trees it is true of iMoteof the north tho narrowness 

xvhtcli struggle for existence on the edge of tho tnndias are cnpnltd on which onl i ® ®?' dtbns, 

them than the nant of Sibcim. The hnci nhtoan cvhihA ef com Ji eirctraliS 


icringfrom 


aspect of agrotahlo bosgucts in tho Barahi , and tho\ are thinly 
scattered through tho south eastern comer of Transbaikalia, where 


anpearanco on a gravelly clay nnpicgnatcd with salt Tho high 

V. A L f .A ' T f ’ “T— pla>H8 of the west slope of tho plateau are also covered witli rich 

thodr3mosaofthoGobistopp^s8omuohfolt,whiIoimmcnaeinat8Uj praines ducrsifled with woods Ncartj nil Uio species of these 
plains covered with tlio dwarf birch take thou place in the north as prainca are common also to Enropo (ptomes, hemcrocnlhs, astcre. 
the tundras ara anproached Over this immense area the trees at^or inuks, gentians, nolots, Cypripedium, ylgmhgia, BcMnmtm, at on- 
thc most part the same as we arc familiar with in Enropo. Tlio itos, niscs. and ro on), but here tho pJnnti attain a much Janrei 
larch becomes prcdoniuiant and presents itself in two now species s«e,— so large indeed that a man slnndmc meet is cowicnlcdhy 
{Larm tnhinea and L dethunm) Tho fir appears in the Siberian tbo grasses Tho flora of Muiusinsk— the Itnlj of Siberia— is well 
vanoties Btcca obomla and P oyancnsis The silver fir {Abies known , tho praints on tho Isliini and of the Bamba (see Tomsk) 
stimea, Btittts PidUa) and tlm stone pino (P Osmirnl are quite are adorned w ith tho same rich icgotation, so \ividly dcsciibcd bv 
common , thoj moli the higher summits, wherc the last named Middondorfiand Emseh Farther north we again reach tho doinam 
boconica a wciimhont species (Ccmbmpionila), vflnlo tho lardi and of forests , but these once more present now Umraottnstiis, They 
tho silur fir also acquire a tondonoj to spread their side branchos are tho nmniis of Western Siberia, into which the Jmntor does not 
instcid of rising in height TIio mllow at high altitudes grows venture to penetrate far from Ins Milage, — immense tracts coicitd 
onij tuo luclics lugii, but still beats a fev* lea%es and fully do mtli tlnckcts of trees closoly packed and tboreforo poor in asptety 
1 doped now ers. Tho bircu iii t1io loftier alpue tmeta uud plateaus and often xiavng fiuiu a trcaclicrous carpet of thitkly uoiwi grass 
becomes a shrub {Bctula nann, S frntieostC), or in Transuaikalia ■which conceals deep marslics {eybuny), where oven the bear has 


ossiiracs a now and voiy elegant osjject intli a dark bark (2? dahn- 
rtca) In the deeper v allov s or on tho lowlands of Western Siberia 
the larches, pines, and silver firs, mixed with birchts and as]>cn8, 
reach a great sue, and tho streams are fniigod with thickets of 
poplar and willow Tho alpino roso {Ithododcttdron dahunciim) 
flounshes in large masses on tho higher mountains. Jumper, 
Sptrtca, Sorhits, tho pseudo acacia Waragana silnncti and a«^r 
csccns, 0 jvhata in some of tho liiglier tracts), vanous Bosaceic — 
JPoteniilla frudeosa and Ooloneaster wiidora — tho chorxy-pluni 
(Pmntes Fad us), and man}' other shruhs fill up the spaces hotweon 
the trees Be^-jnolding plonts are found oveiywhore, oven on 
tho goKsy, at tho upper limit of tree vegetation , on tho lower 
grounds they are an article of diet to tlio hunter, and oven to tho 
agncuUunst Tho red vvhortlohony [Vacemutm Kttis nlaw), tho 
hog whortlobcrrj (P" vhginosum), tho bilberry or cowberri (V 
iryrhllits), and tho arctic bramble (Jtitbus areltws) extend v otj fat 
northxrarvls , raspberries and rod and block currants form a nch 


to tread cireumsjwctlj Tlio prames of tho middle Amur oml tho 
■nch plains of the Solitiya and Eeja, where Riissinii Boskoliiiks are 
BO successful as agncuUunsts, belong to Manchuno, 

Tho fauna of Siberia is closely akin fo that of iciitral Europe , Fauna 
and tho Ural Mountains, nlihongh tho habitat of a few sjiicics 
which warrant tho naturalist lu rognnhng the soutli Urals as a 
separate region, are not so important a boundarv zoologicallv as 
they aro botanvcall} As iii European Eiissia, so in Sibeiia, tbreo 
groat zoncs~tlio arctic, tho boreal, ami tho middle— roa} bo dis 
tinguisbcvl , and these, acconlmg to M S3 ovortsolT,* mn} be suh« 
dn idcvl into several sub regions The nrclio (b3 porborcal) roue has 
the same chancters as tho tundri zones of Luro]iBnii liussia II10 
boreal (circumboreal} Zone, which corresponds to tho fonst region 
of Russia, embraces IVestem Sibena, with the exception of the 
Urals and the southini steppes, and a notable pnit of Eastern 
Siberia, — Transbaikalia and tlio hilly tracts to the north of it being 
distingmslicd ns a separate “Eastern feibcnnn” sub region Tho 


northxrarvls, raspberries and rod and block currants form a nch distingmslicd ns a sopnmto "Eastern feibcnnn” sub region The 
undergrowth in tlio forests, together with the Jiibcs dikiisha in muldlo zone, cxtondiiig from south Russia to south Siberia, has two 
Eastern Siberia The oak, tho lime, tho maple, disappear to tho soparato oub-rcgiotis, — the Ural Biraba and tho Dnurinu Tlio zone 
east of the Urals, to reappear, however, in new varieties on tho of tho stoppes o\ tends fiom the Caspian Sea through Central Asia, 
eastern slope of tho border ndgo of the great plate.mi (timnll3 pone only touJiing Wtsforn Siberia and tho ncighhonrhowl of the Gobi 
trating west for some little mstanco np the x alloys of tho Amur 
and the Argali) ■* Tliero wo hox 0 tho oak {Q viongoUea), tho maple 


and the Argali)^ Tliero wo hoxo tho oak {Q viongoUca), tho maple istics of tho north Chinese fauna On the whole, wo mav sa) time 
{Acer ginaltt, Max ),X\\'ewi\\{Fraxmus maneliunea), tlio c\m {Ulmm tho arctic and boreal faiinns of Europe extend over Sihenx, witji a 
montana), the hazel (<7on;ft(S McrophvUa), and several other Euro few additional species in tho Ui'al and Barabx region,— a number 
pcan acgunintantes Farther east, m tho Amur region, a great of now species also ap)ieaiing in Eastern Siberia, some spreading 
number of new species of European trees, and oven now genera, along tho high plateau and others along the lower plateau from 

or conifer Tedon,-^tiortli SUierian pro\iiice , (c) t1\o Central Asian tlonmln,— ^vl^icl1 B0\ cu aro wmii and oiU> 8C\ LtUten or ciglucon inttA uo 
Altai and Paurlnn hfll) regions , and (d) the cast diinebe, Iiifrading into the s'lfoly cousiilcrod 08 li\ iiig be^ onil tbo forest limit Of tlio^o, 

Snde”, tS arete dog (kms 2^ 

long remain classical , , , , the lemming (Jfi/0f?cs o6tnais), tho collar loiiimiiig (Ci/»ici(ra» for 

» M RJeUmann (jtgaPiv *>< /nWfafftljer) rwkons tlirir nmiilwr nt 18 . , snctics Of voles M mwfa:) are the most common 
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-are permanent inhabitants of the renon The tomi m « 
of conree much richer, but here also the great bulfcot spe^ 

lith of mammals and bird^ are common S 

K»fiT flift 'hadffer the \rolvercne, the polo-cat, the et^ne, ine 

common weasel the otter, the wolf, the tj® 

the hedgehog, the common shrew, the water 

shrew (Wcr wigans, fodtens, and Pysnf^^l^f 

long eared and the boreal), three speaes of ^ 

Untom, naUtrcn, and mystacmiM). the flying Md 

sqmrrel(r<miosstrm«Hs), the broim, common, field, h“^est 

mouse(JA<srf«eKm<inJM,mwsc«to,syfroti«M,ajwrjiM,andmim«M), 

four voles (Arncola amphthtis, rufoeamu, rutihis, and s^t^lor), 
the btover, the variable hare, the wild boar, the roebuck, the stog, 
the reindeer, the elk, and the ilSoeo anndata of Lake Baikal,— 
all these are common alike to Europe and to Siberia , while the 
bear, the musk deer (Mosehus mosehiferus), the ermine and the 
sable, the ground squirrel {Spermqphtltis etermani), Amcola o6 
teunu, and Zagomgs hyperhormtu, also spread over Sibenn, may 
be considered as belonging to the arctic fanna. In addition to toe 
above we find m Eastern Siberia Mwlcla alrnna, Canw alpinus, the 
sable antelope (jSgoeens stbineus), several apecica of mauae lifua 
gngatus, csamomug, and gaaxUiltis], two voles {Aroitolo- nusaitu 
and mtuTOtia), Sgpfineitt atpalax, and the alpine Lagcnnys, which 
penetrate from the Central Asian plateaus, while the tiger makes 
incursions not only m the Amur region bnt occasionally as far as 
Lake BaikaL In all, of fifty seven species of Siberian mammals 
forty-one are common also to Europe, twenty seven common to the 
arctio region, and onlv sixteen special to Asia, On the lower terrace 
of the great plateau we ^d an adinucture of Monahan species, 
such as Cants eorsae, Fdts mantil, Spermqphtlus dauneus, the jerboa 
{Dipitsjaatlus), tivo ^rasters (Cnectus songarus nnifuruneulus), 
three now voles (ArmeoJst), the Tolai hare, the Ogotona hare 
{Lagomys ogotona), JEgooerus argali, Anltltipe gutlurosa, and Eqmis 
hemionns (jtghttai) , uhile the number of species common to Asia 
and Europe diminisbes notably The same is true with respect to 
birds. Ko less tiian 285 species have been observed in Siberia, 
but of these forty five only are absent from Europe. In south-east 
Siberia we find forU three new species belonging to the north Man 
chunan or Amur &una , and lu south east Transbaikalia, on the 
borders of the Gobi steppe, only 103 species were found by Radde, 
among which the most numerous are migratory birds and the birds 
of pre\ which pursue them. The nvers and lakes of Sibena abound 
in fish , bnt little is known of their relations with the species of 
neighbouring regions.* 

The insect fanna is veiy similar to that of Enssia , but a few 
genera, os the Tentyna, do not penetrate into the steppe region of 
NVestem Siberia, wUe the tropical Oolasposoma, JPopifia, and Lan 
guria are found only in south eastern Transbaikalia, or are confined 
Vo the southern Amur On the other side, several American genera 
{Oephalaon, Ophryastes) extend into the north eastern parts of 
Sibena.’ As m all uncultivated countnes, the forests and praines 
of Siberia become almost uninhabitable in summer on account of 
the mosquitoes Eastern Sibena sufiera less from this plague than 
the marshy Baraba , but on the Amur and the Sungan large gnats 
become an nnsupportable plarae, and travellers who have had 
eviwience of the mosquitoes of the tropics readily admit that they 
yield to those of Sibena. Burning the praine is the only expedient 
for destroying them, and is freely resorted to, with the result that 
the forest is frequently set on fire. , 

In Molluscs Sibena is ranch ncher than had been supposed 
The dredgings of the " Vega e^dition in the Aretio Ocean dis 
closed an unexpected wealth of manne fauna, and those of L. 
acnrencR iq tlio north of tho Japanese Sea have led to the dia 
MS speoiM (Gastaropods. Brachiopods, and 
Conchifers) Even in Lake Baikal Dr Dybowsfci and Dr G^wsla 

and tivcnty fi VO of Gasteropods ’ The Sea of Okhotsk is very inter- 
esting m this respect, owing to its local species and the general 

ST -nli v'li® and 21 of 

T 1 ? Molluscs, notwithstandmg the unfavourable con 
tas of climte, number about seventy species,-SiS in X. 
respect thus being not far behind north Europe 

‘*'1 InhaWttaR that Uwin. *“ “"'“bite onlj two-thlnls of 


the distribution of animals over Siberia inth to thophysi- 

®1 cSbons of ltd different parts. Although diffenng little from 
tte European, the fanna of Siberia possesses great interest for the 
rooS W geographer The increase of manv animals in ^ 
CoR twiM M farge as in Eutom), the appearance of white 
among both mammals and birds, and their great prevale^ 

I^Tng domestLted animals (Yakut horse^ , the migrations of birds 
and iMmmals over immense regions, from the Central Aman steppes 
to the arctic coask performed not onlv in connexion ^tli fte usual 
rotation of seasons but also as a result of occasional dimactenc ren- 
ditions which are not yet fully known (e g , the occamonal migrataon 
of thousands and thousands of roebuck from Mnnehuna across the 
Amur to the left bank of thonvor, or the migration of reindeer 
so well related by Vfrangel) , the vanous coloration of many animals 
according to the composition of the forests tho\ mhabit (the rable 
and the renirrel are well known instances) , the mixture of northern 
and southern faunas in the Amur region and the remarkable ren- 
scquences of that mixture in the struggle for existence Ml these 
render the study of the Siberian fauna most attractiic Finally, 
the laws of distribution of animals over Sibena cannot be made out 
until the changes undergone by its surface dunng the Glacial and 
XjacQstnue periods are wml estaolishcd and tlie Post Tertiary fauna 
IS better known The remarkable finds of Quaternary mammals 
about Omi. and their importance for the history of the Egriidcoi are 
but a hmt of what may be expected in this field 
The great balk of the population are Russians, whose number Popnla 
has increased with great rapidity dunng the 19th century although tion 
not exceeding 150,000 in 1709 and 600,000 a century later, they 
now (1887) number more than 3,000,000, and not far from 4,000,000 
if the eastern slopes of the Urals are reckoned to Sibena. ^At the 
same time the entire indigenous population does not exceed 700,000 
if the Kiighires of Semipalatmsk are reckoned to Turkestan, and 
many indigenes are rapidly dying out The Russians, issuing from Rus-sinn 
the middle Urals, ha\ e travelled as a broad stream through south immigra 
Sibena, sending lateral branches to tlie Altai, to the III nver in tlon 
Thrkcstnn, and to Alimisinsk, ns well ns down the chief m era which 
flow to the Arcbc Ocean, the banks of winch are studded wnth vill- 
ages 15 to 20 miles aprt As Lake Ihnkal is approached the stream 
of Rnssian immigration becomes narrower, ocenpyung only the valley 
of the Angara, with a senes of viUages up the Irkut , but it widens 
agam in 'mnshaikoha, sending lateral branches up the Selenga and 
its tnbutaries. It follows the course of the Amur, again in a suc- 
ceasiQu of vdlages some 20 miles apart, and can bo traced up tho 
Usnn to Lake Khangka and AUadivostok, with an extension of 
Tillages on tho plains between the Zey a and the Selimja. Small 
RnssW settlements also occur on a few hays of the North Paafio 
and the Sea of Okhotsk, os well as on Saghalin (see 8A(}iiAi.ra} 

The Russians have thns occupied all the rest agncultural tracts 
in Western and Eastern Sibena. 

As to the indigenous races, the Ugnan stocks which occupy the Indigen 
north west of Sibena are represented by (1) the Voguls (about 6400), onsraces. 
on the eastern slopes of the Urals, in Perm and Tobolsk, extending 
partly over the western slope , they closely resemble the Ostiaks, 

language , (2) the fisTiAKS (qv), Md ^) the Saxiov^ks {q v ) 

Survivals of Turkish stocks, oucemnch more numerous, are spread Turkish 
all over south Sibeno as far as Lake BaikaL Their temtones are stocks 
rapidly being occupied by Russians, and their settlements are cut 
m two by the Russian stream,— the Baraba Tatars and the Yakuts 
being to the north of it, and the others having been dnven hack to 
the hilly tracts According to M RadlofT,* ttey are as follows — 

(I) the Karareses in the Yeniseisk and Irkutsk spurs of the Sayan 
Mountains (about 600) , (2) the Abakan Tatars (about 10,000),— 
dnven from the Irtish, they occupied the Abakan steppes after tho 
emigratwn of the Kalmucks , (3) those of the Tcholym scattered 
amidst Ru^ns (600) , (4) the Tatars of the north and north-east 
jUtei, in all about 20,000, — (a) the Knmandmtsy, (6) the Lebed 
^tars, (e) the fellers or forest Tatars, (<i) the Shorglimtses , (6) 

Altaians (11,800), (6) Dvoedantsy 

(6) the Soyotes and 
/S! ® families are iii Sibenan 

^®‘®” “'“tly driven northu-nrds 

to toe forest and marsh region , (8) the Irtish and Tobolsk Tatars 
^mo ,000 to 10,000 on the Tara and 15,700 in the Tobolsk dis 
® V ^'‘®^ nomber about 78,000, to whom should be 
So? Turkestan Tho great Turkish 

onn®nSJ® YAKUTSK) in the hasin of the Lena num- 
^ ateut 200,000 Most of these Turkish stocks live hr cattle 

hSfojltior ®"d ere a most lahonons and 

th?hmhXl!.i“^o*®i'°-22‘lJ wto Western Sibena from Mongo 

Kalmucks living in the eastern 
Sof the Iclenga and Uda, 

par ertchinsk, and the steppes between Irkutsk and the upper 

A«* Wtrfen, 2 voli. I*lp»tc, 1884 , algo In Jlropfntoi/n Uowijo, vol Xtl 
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Lena, ns also the Baikal Monntauis ami the island of Orkhon, j 
thoj support themselves chiellj hj stock -brccdiiip, but some of ! 
them, esiiecinlly in Irkutsk, arc ngricuUnnsts (see Tn i\sn vika t ia) 
On the left of the Amur there are about 10,000 Chinese and Man 
chiinans about tho mouth of the Zeja, and nearlj 3000 Corcans 
on tho Pacific coast Tho Tunguscs, althougli few in numbcni 
(50,000), occupj as their hunting gionnds an immense region on 
tho high plateau and its slopes to tho Amur, but their limits are 
j early becoming more and more circumscribed both bj Russian 
gold diggers and by Yakut settlers 
Finally, in tho north cast no find a group of stocks whoso cthno 
logical place is not j ot nccumtolj dotemiiiicd Tlicj arc uintcd 
into a separate North Asian linguistic group, and include tlio 
Tcliuktchis, who may number 12,000, tlio Koryaks (5000), and 
tho Kamclindalcs (3000^, tho Ghiljaks (ncarl} 5000) of tho lower 
Amur and north Saglialin, and the Amos (3000) of south Saghahn 
Tlio Yiikaghirs (1600) seem to bo mcrelj Tunguscs Sonic 5000 
Gipsies wniidor about Siberia 

Condi Much has been w nttcii of Into about tho sad state of tho iiidigon 
tionofin ous populations of Siberia* Thoj are lutilessl^ depnved of their 
digenos hunting and grazing grounds and coin])c!lcd to rcsoi t to ngiaciilturc, 
— a inodiiication otccodingly hard for them, not on!} on aiLOuiit 
of their pov orty but also because the} arc coinpollcd to scttlo in 
tho less fav oiimblo regions European civilization has made theiii 
familiar vntli all its worst sides and with none of its best Tarcd 
with a tribute in fui-s {yasak) from tho earliest j cars of tho connucst, 
they often revolted in tho 17t1i conturj, but were criiollj reduced 
to obedionco The tribute was never great (about roiibka per 
head), but tho ollicinl valuation of furs was alwnjs only one third 
to one fourth of their real vnlno and tho cractioiisof tho authorities 
trebled it agnni In 1824 tho settled indigLiics had to jiay tho 
voi J heavy rate of 11 roubles per head, and the arrears, which soon 
betanio eipinl to tlio sums loviod, woro rigorouslj otnctctl It must 
bo fully acknowledged that sov ere nicasiiros taken bj tho Govern 
iiiont 111 tho last tw o contnnes prev ontod tho growth of anj thing 
liko legalized slaveiy on Sibonan soil , but tho people, mined ns 
they woro both by the iiitiiwion of ngiicultural coloniats and by 
tho oxaclioiis of Gov oriimont olliciaN, foil into what was pmcticallj 
a kind of slnv cry (kabaia) to the nicrchaiits Fv on tho best iiittii 
tioneil Goveriimont measures, such as Iho iniportalion of coni, tho 
prohibition of tho sale of spirits, and so on, becanio new sources of 
oppression Tlio action of missionaries, who cared only about 
noimiial Chnstianizing, had no bettor ofTcct It is worthy of 
iiotico that tho spread of Wohnmiiicdninsm among Iho latars and 
Kirghizcs and of Lnniaisin among tho Buriats took place under the 
Russians and was fav onred by tho Gov ornnicnt 
Sbiorinn Tho Russians of Siberia diflei to some c’ctciit from those of tlio 
Ruiisiaiis motlior countrv They might have been cvnccltd to intermix laimyr 
with tho Finnish, Turkish, and Mongol cloiiiciils with which th«v 
uiiiio in contact , but, in consequence of causes already incntioiieil 
under Russia (vol wl p 73), tho mixture is nnich less than might 
bo supposed, and tho continuous arnvalof now iiiiiiiignmts con 
tnbiitcd to lesson the circcts of mixtiiros which really took place 
Oiioisacconliiigh struck to find in Western Siberia compact masses 
of Russians vv ho liav e lost so little of their ])riiiiitiv o ctlino^phicnl 
features, end to hear throughout Sibcna a languago w hicii diner-* 
from that of noi thorn Russia only by a slight admixturo of "««« 
boiTowed from tho iiativ cs (inostlv relaling to hunting or caUio 
rearing), and a few expressions of rolisli origin The case « oth^ 
wise, however, on tho outskirts. Castrcii characlcrized OMoi^k 
(mouth of tho Ob) ns a tnio Snmoy cdic town, although i>coplcd w itli 
‘ Russians ’’ The Cossacks of Western Siberia have the fcikvws 



languago was predominant among tho Russian 

odimls At Irkutsk and in the v alley of the Irkut tho nvlimxture 

of Tiingus and Buriat blood is obv ions, and still nioro 

Ichinsk distnct and among tho TraiisliaiUlian Co-^iiks 

for the last two centunes on the Argiif. They sn^k the Bun^ 

language ns often ns Russian, and in a Burnt f 

Co-^ck enii hardly bo distiiigiiishcd from a Buriat 

iiarts of Silieiia, on tho liordorsof the hillv tracts ’ V, 

Tatars was quite common Of coiirso it is *^1^ 

less, and the Bottlers who entend Siltoria >» TUc^ 

iiiomed Russian wives and remained -n,,! „i,„ks 

are ncconlingly parts of Silicrin, csiKeialh ' 

where tlio north Russian, tho Great Russian, and the Ukmin an 

types have maintaiiicd thiiiisolvis m their ‘ 

some dilTcrcnccs in domestic nrchitceliire, in th ^ 

their villages, and in the language and 

remind the trav cllcr that lie is in Siberia. The 1“'“" 

have eniigratcvl from all pirts of Fiiropeaii Russia » 

features of tlie language and partlv ni‘o of 

due to the earlu si settler* who came luo-tlv konijior^rn Rv _ _ 
1 V 0 IrintKfire M VHo lu n ( Weny conUlns n mmiwiy of tWi UWnture vllh 
Wblli'KTttJ'kj’ 


The natural rale of Inerca'c of piptihtion is v'n *ii - a i 
and docs not cveecd 7 or S jv r IdOO niiinnllv 1 h- a* i < i i i v', 
especially among childmi, is one of tin i an s of it i i! t t* * 
rate lieiiig also lower than in Ruv n Jj, \\, j in '.p.- ,a i'- 
fomicr LS J8 yar 1000 in town* and tO in viilac* , wlnie tl t t v , 
arc 43 in towns and 44 in aillagis The (bmat'-of s-it'i a 1 « 
ever, cannot Ihj called iiiilienltliv, exri pt in < <rt uit h> ah i * v I .. 
goitre IS coninion (on the I.eim, in sia.nl v alb vs of t J,i i t , 
and in tho Altai ^lonnlaiiis) 1 Jn rapid giowtli of tl o a< ’ual j 
lation IS cIiilIIv due to inimigntum 
Agneiilturi IS the chief oci upatinii Imth of till • tthllu an- 1 \- 
of tho nativi ixipiihtion .‘'Oiilli Silmia has a vrrv f rtil ? o 1 1 t 
yields rich croiw, but ininnn e tmls u. utiii'v unfit fin ti ' , 

In tho lovvlanui) of Bcstini Sibiria it is < jm-sl mt up i i • 1 '» 
lot® On the high plains fnnginj. tin alpini tni t* on tlir i . ♦!, 

West it can be earned on oiilv in tin ‘outli, farther imith - 1* 1 1 
tho V alley s, reaehmg 62’ A Id in that of tin f.>na ami in tl 
alpine traits in onlv a fivv vilhvs, ns that of tin liliit i»ii tl 
high plafi all all ntti mpts to grow ci n als hav e faih d — onlv tl < vn 
trenches (Uda, Scleng-i, Djnnl, nln adv d< nls .1 giv in; < m < ir 
ment to tho ngricnltmist On tin lowir jOaUaii mliai. tmt hi 
gram is siiccesj,riilh nisid in (he Ncrtihiiisk nki"" -with > i i\ 
risks, however, from early hosts m the vilhvs of ihf n i mliin 
ridgts vvliiih nse above its siiifue ‘south ti I Tinnst n) *' v 
siiifcrs from want of water, and the Ihirnts iiit;,itt tlnir I Id 
Althnugb agncultiirc is earned on on the iinpir \miir, wb i< hi t 
has iiecii cleared from virgin fonsts it n illv j rni“ rs » iilv h h > 
Kuniamnnd on the ncli plains of the /evn and s., hnin In th 
depresMon lictvv cen theBimva mngt and ttie mist nnk'- it *uIIim 
greatly from (ho heavy lulv and \iigiist runs, and fimii iniiinh 
tions, while on the lower Amur the agniiilliirists Kuilv n iiniiiii 
themselves hv growing cereals m iliarainfs on tin flnji-s of lull , 

BO that tho scltlciiients on the lower Vmtir and I uri loiitim abv 
require help from Gov enimrnt to mv e the ni fiom faimiir Iheihnf 
gram jvrodiicing regions of Sibi na arc — thelolsvl and Ishini n n * 
tho Baraba, the region about Tomsk, nnd the oiilsliris vl the 
Altai, winch cover an aggregate of 330, OOn quart mil v (1 ti V 
in tiio Altai), tlicv hav c a Ihoroiighlv Riissnn jwipuhtinii of in axv 

2.000. 000 inhnhitniits, and nearlv S,('0<*,000 nep s an und< r * i i 
Tho Tobolsk region, mostlv coviredwilb tinnnjn, but baviiu m uly 

1.000. 000 news culfivatctl, and tin iiortlnrn disirnfs of •• nui i’i 
linsk, which are being rapidlv cnloiiiri d, must W idd< d t<* the ab..v . 

On the vviinie, in the bxsins of the Ob nnd Irtish tin niinnal vn I 
is about 2,3'>0,000 quarters of summer whi at, l,3i 0,01*0 nf i mn r 
rye, 3,240,000 of oats, and 6,000,000 IuisIiiIh of i»IaUs. I 
ligUTcs for ijistcrn Silveria nw' not bo whab! nhmt ItWOn 


ir I 

evvts ofconi ThoMimismskdistrirt.ouc oftlit ml 
(45,000 inhnbiLanLs, of wliom 2800 arcM ttlisl and 2l,0r0 iimii’ 1 
lias more than 45,000 aerts nmlir crops, and in tin wji-le j 
V inco of Yeniseisk about 3,000,000 ai w s nw cultiv it« d 

Cattle breeding IS evtinslvely carnetl on in iinnv i atf tn ' 
Ob awl Irtish region of W esUm ‘Jih tin thru at. al .m - 0 ,< l 
homes, 1,500,000 hud of honnal ratlJe. . OOO.onu *1 j a 1 

100.000 niiwlccr , for Lasti m SiIk ria tin fipurt s ate aj j r< vi ' ' 

850.000 horses, 1,100,000 honnd cattle, 1,1." Opit *1. t -t 1 

nlvmit 50,000 rtindetr Tlio * 1 ^! , ‘ ' 

aknmoct vinmitivc mawnr In Tnmshaikabn littli nw i i . 


the most primitive maiiin - . , . , 

and the Biinnt lion-ts pek Ihrir fae.! tlip.iii limit tlev'i l' 
inatlv the thlu bIicI of snow vvhnh rover* the 1*1 ]« ' \ » 

snowstorm in spniig Kmietinies di strov s m a 5 w jiav tl . 
horses thus wrakctnal In B * st rn ‘'ib n \ the ’I' 
makes mat nivag.s, nnd the avcnkc 1< in <■ tit at i • 

37,500 head of rattle aniiuallv ii .. T , t , ’ t' 

Beekeeping IS wnltlv dillusrd, r pr iallv in Ti l 

Altai Iloiiev IS cxjMirtril to RiU'ia Ilifilriti J 

arocollecteilforoilmBcstirii Skria , ^ , „ , , , ; 

lluntiug stiU lonliiiuis (o k n Ijofital ^ ' k ’ * , 

population of whole villaus in th 1 illv and ' J'” i 

Vt in Oelotirr for a month s hunting 1 In- - > h. 1 
formerly con-titiited the wiallli of <*11 n is m ^ 

sables wr man is the marimum in ihr 1-* di* t 

bcani, foxis. snow foti *, ant 1 q- • < . f . ^ 

nreatpwsmt the pnnnpil o’nr* a rf th ' , , , 

knkntvl till total piivliu*- of h« "I'fC " ' ’ • . , , 

2360 snow foxes, 21.440 ennim* I to ' 5 * «* , , . 

iM-ar* 1310 rindrsr. and 20 7<0 }sr. j 
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Mcbbsl a nrh rrtnm of fur dunn 
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and 9300 m t'heMantuneI*iovmce, but tu 1877 the total export 
from the fomcr did not exceed in value £1700 to £2000 
Fishing The same falling off is observable m the iishenes, — one species at 
least, the JJiylma sUllen, having completely disappeared intlnn 
the 19th century Fishing is still a laluame source of utcome 
on the lower courses of ^e great ni ers, especially the Ob, where the 
j early earnings amount to about £30,000 The fisheries on Lake 
llaikal Euppl) cheap food (the omuQ to the poorer classes of Irkutsk 
and Transbaikalia The native populations of the Amur — Golds 
and Ghil>aks— support themselves chiefly by their fisheries, when 
the salmon enters in dense mosses the Amur and its tnbatancs 
Thongh Sibeno has within itself all the raw produce necessary 
for prosperons industries, it continues to import from Eussia with 
out exception all the manufactored articles it uses Owing to 
distances over which they are earned and the bad oiganization of 
trade, all manofactured artides are exceedingly dear, espociaU} m 
the east The manufactones of Siberia employ leas than 15,000 
M orkmcn, and their aggregate production does not exceed £1,600,000 
jn value, of these 11,500 are employed m "VSestem Siberia, the 
i earli production being about £1,200, 000 Nearly one third of the 
total represents wine spirit, 23 per cent tanuencs, IS per cent, 
tallow melting, and a considerable sum cigarette making The 
villages of Sibcna do not cany on a vanely of potty trades like 
the ullages m Kussin, except in the districts of Tobolsk nearest 
the Urals, where tanning, hoot making, carpet making, and the 
like are prosecuted 

Mining hlining is in the same backward state ns mannfBctnnng in 
dustiy The chief attention IS giicn to gold mining But the use 
of improved machinerv la fat from common, and tho condition of 
the workmen wretchedly bad, — ^insufficient food, bad lodgings, and 
overwork under the most unsamtoiy conditions As the ^ology 
of tho gold mining dutnets is qmte unknown, immense snms are 
sunk in futile eearcL The amount of gold obtained has much 
increased since mining was begun in tho Nertchinsk district and 
parts of the Almi (a right formorly resonetl for tho imperial 
boi ornment), and ance the discovery of annferons depoats in tho 

Mantune Province. It reached in 
Ja roftu Siberia (nearly all m the Altais), and 

^ w 27,000 in Yakutsk, mot4 thau 

10,000 in Nortcbinsk, and about 8000 in the province of Amur) 

M juelded in 1881 16,6701b of silver 

(13,310 in 1882), 13,140 cwts. of lead, 6700 of copper (the last two 
dccrcMing Items), 3200 of iron, 240,000 of coal, and about 320,000 

fuA Nertchinsk. 

+i,J luerchants The chief market is 

where Siberian merchants get twelve or i 
eighteen mouths credit at correspondingly high rates * Prices on ^ 
"'’f faiouralile, srare tho tedeby sfa Ts p^ 
™ ? dove^pmg owing to the facility with which great pro 
no eschaiige of wme spirit and sables foTwhJu I 

The villages are in a still worse condition, whole populations heinir t 
dependent for the necessaries of life upon a few SaX Thf 

and the’^hundi^ meit s£ps 
(tliirtj Enghsh)which visited tho port ofVladiiostok in iwm 
chiefly for the needs of the Bamson TheVm™^ ^ 
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r aaicnnourg—Uie centre n ® wacnes 

Tvra, whence steamers pK tao 

has of late been conltroLTlJ„ V" «ulway 

touching the chief ironXu JT®”" Ekatermbutg, 

Urels, and has been coS^ «« w the middle 

Tvnmeh tho Moseow®Xnreee”ls^^^^^ 
nud IrUitskf seadinc offfMTn Tomsl, Kmsnojarsk, 

in the Altai and to Furkestan iTmlf t i soutli to Baraaut 

baiUha, and Lake BpUI « cM P^^^^toTrens 

*oren)onslcdgesincither(WST«i™ steamer or (when 
A roato Was laid out about 1868 round toPosolskoye 

Bwkal in order to maiXn lAe 

finnng the spring andau^n wh?en®f«T ,T«n 8 baikaIia 

At irSf‘t®„ »»c"&Satn^ 

les 40 CO- 
les the jnid 
1 Transbai 


Shilko, whence steamers ply to the mouth of the Amur and np tho 
Usuri and Sungatchn to Lake Khaugka. ‘When tho mere are 
frozen communication is maintained by sledges on. tho Amur , but 
in spring and autumn the only contmnous route down tho Shilka 
and the Amur, to its mouth, is on horseback along a mountain 
path (very difficult across tho Bureya range) On the lower Amur 
and on the Usnn the journey is also difficult even ou horseback. 

On the whole the steamer communication is in an unsatisfactoiy 
Btate, and when the water on tho upper Amur is low vessels are 
sometimes unable to roach the Sbilka. The Yenisei is navigated 
as far as Minusinsk, and communication is maintained along its 
banks m the summer by boat and horse The Angara ofTors great 
difficulties to navigabon on account of its rapids , regular water 
communication begins only bcloiv those and is continued to its 
mouth. On tho Lena, which is an important waterwav from Kirensk, 
merchandise is shipned for tho gold mining companies on the Lena 
below the Vitim, and sometimes up the low cr Vitim Another route 
of imnortanco before tho conquest of tho Amur is that which con- 
nects Yakutsk with Okhotsk or Ayan Hegulnr postal communica- 
tion IS mamtained hy tho Eussians between Kioclita and Ivalgan 
(close by Peking) across the desert of Gobi Owing to the relntii clj 
^od condition of the great highway the journey to Sibcna is not 
so difficult or formidablo ns is generally supposed As a rule tho 
Siberians travel freely, and long joumcja are undertaken more 
readily than short railway journeys are in Europe, 

Sibena has been colonized in two'differcntwaj 3 . On tho one hand, ColooSga 
the Government sent parties ( 1 ) of Cossacks to settle ou the frontiers, tion. 

( 2 ) of peasants who wore hound to settle at appointed places and 
maintain the communications along the routes, ( 3 ) otalryclttys to 

g imson forts, (4) of yamscfit/s—a siiecial oiganiation of Old 
ussia intrusted with the maintenance of horses for postal com 
mnniration, and finally (5) of convicts Even so recentlyns 1866 57 
a good deal of the Amur region was peopled in this way Serfs 
in the unpenal mines were liberated and organized in Cossack 
regiments (the :tonsbaikBha Cossacks) , some of them were settled 
1 and Usnn Cossacks. Other 

iwrts of tho nver were colonized by peasants who emigrated with 
Government aid, and were hound to settio in villages, about 20 
r '® designated b> officials As a 

rule, this kind of colonization has not produced the rexults that 
*® other hand, free colonization has been more 
raccessful and has been undertaken on a much larger scale. Soon 
after the first appearance of tho Cossacks of Yennnk m Siberia 
bvi^cre (promyskiroyic), attracted hj the furs, mi 
from north Russia, explored the countrv, traced the first 
m ““*1 ^^® houses in the wilderness. Later 

P®”®®“**ons, and conscription wore tho clnof 
oawes which led the peasants to make their escape to Siberia 
, 1 ^®“ wiling in the most inaccessible forests* in the 
praines, and even on Chinese territory Tlie severe measures of 
the Government against such '‘rnnawavs" could not nrovonr tlmir 

tsioena with forts, free colonization filled uw tUn * 


not less than Co” 1®“'' estimated at 

first years andYs eari^w wfsYrfi^^r 

conformist pne8tAivakuin»fnllnmn„. 1658 we find tho Non 

of Pashkoff on the Amur RaskolmV « Xlv.® ^® P«^rty 

17th centiny, rebel afrvdL/ anot pjii r *^®^“d half of the 
ingthereirasoftheemp^^ h. courtiers of rank dur 

11, the "Decembnata^^S- 

after the msurrectioti of 1803 and later JL’ ^ 50,000 Poles 
socialists were sent to Siberia ’ wLo «. ^w”^® p“®wt»on8 of 
conviets and exiles trenspoW 

the end of the 18th cratnrv ®tiadily increased since 

exile wore kept before 182^ Bite it Siberian 
jears of the 19th centnir nearlv 20M *^® 

everj year to Siberia. Thm fiSiffl" '^®’^ transported 

®nd rose above 20 OQo i^a®L®^ 18.250 

18/7 the total was 393 914 ^ ^88“ Between 1823 and 

families of many exilermakin* re “'"Sht to bo added the 
Md children transporte’dXire?l.“w,*’i“’‘ 600,000 men, women. 


'0 n'at SIhrta (Bnubu) , 
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condomnod to liard labour, 2S,3S2 to bo settled with loss of cml 
nghts {ssylno posclcnlsy), 23,383 to bo settled without loss of nglits 
(«ff vodvoraiic), 2f)61 to live nearly freo(ji(»j(^»c),uhilo 78,680 uero 
transported simply bj orders of tJio administration or deeisions of 
tlio \illngc comuuinitics In 1884 21,104 o\iles, followed by 17C2 
women and 3631 rliildren, wore transported to Siberia Tlioir dis 
tnbution under dilieront heids was nearly the same os the abo\o 
The hard-labour couMcts (some 1800 or 1900) sent ovcir year 
are distributed among soioral pnsons in Western and Eastern 
Sibcnn, the impcnal gold-washings at Earn on the Shilkn, niid the 
salt works of Usolio and Ust Kut , but, ns these pnsons and works 
cannot take nioro than 10,000 m all, the surplus haio to be sent 
to Saouali V (q V ), w here they are cmploj ed iii the eonl muies, or 
settled After liberation the hard labour tona lets enter the ento 
gory of ssi/lno pofflentsy, and are settled m a illngcs It appears 
from recent inqmnos that nearly all are in a wrotohod conditioii, 
and that of the 200,000 on the oflicial registers more than one tliii-d 
liat 0 disappeared without being nceomitcd for Nearly 20,000 men 
(40,000 according to other estimates) are liMiig in Siberia the life 
oi brodyagln, tijiiig to make tliuir way through the forests to their 
natii c pro\ inces m Itussia. Ihe o\ilo population of Silienn is inueh 
smaller than is gciiinllj supposed, being — in Tobolsk, 69,000, 4 6 
pereent of population , in Tomsk, 29,800, 2 6 , in ycuisoisk, 46,000, 
10 6, in Irkutsk, 40,000, 10, in Transbaikalia, 21,336, 13, ui 
Yakutsk, 3000, 1 2 , total, 108,163 or 1 0 per cent 
Educa 1' ducation stands at a a crj lowleiol The chief town of oicry 
tion proMiico is proMded with a classical gymiinsuim, where the sons 
of the local odicials prepare for the uimorsity, and a gj iniiasiiim 
or progymnasiuiu for girls , but the education there rccoued is not 
of a high grade, and the desire of the local population for “real 
schools^* IS not satislicd Tho sum of XIO.OOO bequeathed by 
Pcmidoff in 1817 for tho foundation of a nnuorsitj in Siberia, 
tog».thcr wath an additional £40,000 raised by subscription, remains 
tincmplojcd, and, although tho Goicriimciit llnnllj permitted tho 
erection of buildings for a univcrsitj at Tomsk, it again decided 
(1885), for political rtasons, to postpone its opening In 1882 
tlicra >roro in csttrn Sibcn/i onJj schools of till dcscnpiiotui, 
viUi 14, 0*^7 walQ ami 4015 female pujuls. Trinsbiiknlin Imcl in 
1881 lOSbciioolh of aien iiifcnor kind, with 3828 pupils, Yakutsk, 
23 schools, w ith 633 pupils in 1882 There oro in all fii o gj miiasia 
and liio progjnnnasia for Iwjs, throo gjinnnsia and two progym 
iiasia for girls, two “real schools,” and threo normal schools , but 
many lacant teaching posts in gjinnasia remain unoccupied 
I’rimary education is la a very unsatisfaetorj state, and iinmary 

1 tehools very scarce m i 1 1 m i 

Admlnis Siberia is dnidcd into four goicrnmonts,— Tobolsk, lomsk, 
tiatlvo 1 Yeniseisk, and Irkutsk,— and four proi inces,-A akutsk. Irons 
dUisions baikalia, Amur, and Marilimo or Pnmorskaja The first two arc 
under goicmors, like Russian governments, the next four are 
under tho goi criior general of Eastern Siberia, who resides at Ir 
kiitak , tho Amur nml Mantimo proamiccs are under the gosornor 
general of tlio Amur, who resides at Kliabaroika, nt the junction 
of the Amur niul tho Usiin Tho rcspecluo chief t<»"n8 are— 
Tobolsk, Tomsk, Krosiiojnrsk, Irkutsk, Yakutsk, Tchitn, Blngo\e 
Echciisk, and kliabaroi kn Tho pro'iiiccs of Akmohnsk (chief 
town, Akmoly) and Somirj otchonsk (chief town, Vj oriij i) are now 
•inrts of tho stopiM governor - gciioialship wich goa ernmout 
and proMiico is sulHliiidcd into districts, the administrative head 
is a CIV il gov ornor in tho gov crnmciits and a military gov omor m 
tho provinces By the regulations of 1834 each gov ernor niiil 
govcriior-gcnonl is assisted by a council composed oi cniofs ol 
several departments (nominated by tho govonior general), and 
several ofiicials depending diroctlj upon the >^1’®'=^' ° 

Tho coiuicil has only a consiiltativ o voice, tho final decision rwtmg 
with the ndimnistrativ o head Tho governors gonorol and 
governors command tho military forces of tho 
and regiilais Tho now sjstom of Icml prModuro introduced ro 
Russia m 1866 hos not jet been o\tondcd to Enstom 
tho old courts are still m force It has hoeii introduced in ^«stera 
Siberia, hut without juries Tho towns have received tho now 
municipal organization Tho zcmslto is not j ot orgamred The dis 
tnets are under tho control of tspravmls and aiscdatcls, who Imvo 
■ von oxtena.^ and are not controllcil by self gov onimont 
of tho peasantry Tho Cossaeks-tho Sihorian on Jo ly^hw 
frontier (90,000 persons, stretching in ® i +i,„ VTam 

miles), tU Tmiisbaikalinn, and those of tlio X + 1 '’ 

whoso villages aro dotted along tho Amur to its junction vvim Jo 
Usiin and along tho Usiin to £ako Elinngka ““‘I Vladivostok—aro 
under their own ofiicors, and special n^®*“'®trotroo tauct^na mo 
ontrnsted to tho mihtaiy chief (ntanrnn) of 
votslo Tho Altai and Ncrtchinsk mines, with thmr J^'toma 
populations, aro under tho imperial cnhinot,— all pnvato mines 
Miiig under tlio inspection of mining ongineora. 

Smeo tho earliest j cars of conquest Siberia has ^cn 
tho nilo of voivodes (governors^ under a special 
Mobcow In 1708 it was divided into five P^vinces, d^ndi^ 
upon V gov omor residing at Toholsk Cathenno II- ntron 
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1704 a VICO royaltj, which existed, however, only until 1799, when 
governors and govornors goncral wore introduced This system 
provailtd imtil 1819 This part of tho history of Sibeno was an 
unbroken record of robbery, tyranny, and folly on tho part of tho 
governora and tspravntis, such os would seem inorodiblo wore tho 
loots not testified to by tho annals and dooiimonts recently published 
in Russia In vam w cro tho severest measures resorted to Peter L 
ordered the gov omor Prince Gagann to ho hanged, and the governor 
Joloboir was executed in 173b, while many minor officials were 
coudcmiicd to hard labour or tho knout Iho robberies and tho 
cmoltios of rulers like Eryloff, Postol, Treskin, Loskutolf, and their 
inyriindons compelled tho Govomincnt to undortako a tlioroiigh 
inquiry, and for this purposo Speranskiy was sent in 1819 Ho 
him Sibcna is imlcblca for tho now system of admmistration which 
lias Binco remained m force 

Tho chief tow ns of Sibcna are — Ekatonnbur^ (26,160 inhabitants). Towns, 
wliith belongs, how over, to Penn, although situated on the eastern 
slope of tho Urals , Tomsk (31,650), a commorcuil citj, selected os 
tho site of tho umv'crsitj , and Irkutsk (30,120 111 January 1884), 
capital of Eastern Siberia, a trading city Tobolsk (20,130), Kras 
nojarsk (16,800), Tchita (12,600), Blngovyescbonsk (8000), and 
Khabnrovka (2500) aro more adnunistrativo cciitics. Bijsk 111 
Tomsk (18,700) yearly acquires more iinx>ortance from its trade 
vvitli tlio Kirghiz steppe Kurgan (8015) and Ynlutorovsk (4600) 
m Tobolsk are laigo v illagcs, denendont cbioily on agnculturo and 
some trade Barnaul' (17,360), Ivolyvafi (12,160), Kuznetsk (7365), 
Zmoinogorsk (6100), and Zjnanovsk (4460) in the Altai are minuig 
centres , Bimaut is tho seat of tho mining adnunistrntion Tyumoh 
(14,300) and Tara (8060) in Tobolsk, Mariinsk in Tomsk, Kainsk 

S ami lliniisiiisk (7400) in Y’oniseisk, Kiaclita (4300), Yerkhno 
(4160), and Ncrtchinsk (4070) in Transbaikalia, may bo 
mentioned ns loud commercial centres — Kjochto having once had 
great importance in tlio tea trade with Chino- Tho others aro 
inorcly ndmmistrativ 0 coutres. Towns like Obdorsk, Berozofi, 

Narjm, Vduisk, Verkhoyansk, Okhotsk, nml many others wIiilIi 
ligiiro on tho majis are merely ndmimstrotiv 0 centres for levying 
tho yasal, each with loss than 1000 or oven fewer than 600 and 
300 inhabitants Of the fifty three towns of AVostom and Eastern 
Sibcnn oidv two have more than 30,000 and eight from 12,000 to 
21,000 mlinhitants each , m ton towns tho population ranges from 
6000 to 10,000 , , 

Tho shores of all tho lakes which filled tho depressions during tho History 
Laciistnno ponod aro covered with remains dating from tho Nco 
lithic Stone period , and numberless kurgans (tumuli), ovens, and 
80 on boar witness to a inucb denser population tlian tbo present, 
liuniig tlio groat migrations in Asm from cast to west iJ*oyy 
populations vv 010 probably dnvon to tbo nortlioni boroors of tbo 
great iilatcaii and tlionco conipollcd to descend into Sibona , sue 
cccdiug waves of immigration drove them still farther tow aids tho 
barren grounds of tho north, whoro they melted away According 
to Radfotr, tho earliest inhabitants of Siberia wore the icmsoians, 
who spoke a language dilfcront from tho Ural Altaic , some few 
traces of them (Yomscinns, Sayan Ostinks, and Kottos) have been 
found among tho Sajau Jlountains. Tlio A’-cmseians were followed 
by tho Ugro Samovedos, who also camo onginally from tlio liigU 
plateau and were compelled, probably duniig tlio greot nngraiion of 
the Kuna in tlio Sd coiitur> n c . to cross tho Altai and Sayan ranges 
and to ontor Siberia To them must ho assigned tho veij numerous 
lOvnaroB dating from tho Broiiro period which are scattered nil over 
south Sibona Iron was unknovni to tlicm, hut they oxcolJed in 
bvouio, Bilvor, and gold work nicir bronze oniamojs and m- 
plomonte, often polisliod, ovinco a great development of «rtisl 0 
taste, and thoir imgatcd fields covered wide areas m Jo 'o™o 
trov-ts On tho whoTo, thoir civilization stiwd much higlior than 
that of their more recent Bucccssors Eight ccntuncs later tlio 
TmkiBh Btocksof “Tukm” (m Chincso snclhng), ^ 

Uigurs— also compelled to migrato north wMtwarda from Oicir 
foiTOcr scats— subdued the Ugro Samojedcs llieso now «> J^ore 
liavo likovnso loft numerous traces of thoir mu 

feront ponods may ho easily distinguished in ““*"® .J" ^ 

wore acquainted with iron, and Icaniod from tlicir J"® 

of bronze costing, which they used for dcrorotivo 

and to which they gave a still higher ®‘7T . “XCnzo 

18 also much moro perfect and more artistic than that of tlio uronzo 

peSo^d, Mid thoir Umenta novv have “ P^"®® 

TOlloeUonB at tho St Petersburg Henmtogo This T JisU 
nf+iin ininmasGs must ha ' 0 lasted until tholSlh conturj, wiien tno 
MoS S^ShizVl^ subdued them and destroj cd heir 
oiv iluation A doeiaed decline is show n by the grav cs J*® . . 
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..ww then colonizing the tTrals bronght him into collision 
mth Moscow , his envoys came to Moscow in 1555 and consented 
to a yearlv tribnte of a thousand sables. This source of wealth 
attracted Russian adventurers to the trans Ural regions As early 
as the nth centuir the Ifovgoiodians had occasionally penetrated 
into Siberia , but {be fall of the republic and the loss of its north 
eastern dependencies chedeed the advance of the Russians across 
the Urals. On the defeat of Stepan Razin many who were nnwill 
mg to snhmit to the iron rule of Moscow made their way to the 
settlements of Stroganoff in Perm, and tradition has it that, m order 
to get nd of hts guests, Stroganoff suggested to their chief, Ycrmah, 
that he should cross the Urals mto Simna, promising to help him 
in this enterprise with supplies of food and arms. Yermak entered 
Siberia in 1580 with a band of 1636 men, following tbe Tagbil and 
Tara nvers. Kext year they were ou the Tobol, and 600 men sne 
cessfully laid siege to Isl er, the residence of Khan Kntchum, m 
the neighbourhood of what is now TohoIsL Entchnm fled to the 
steppe^ abandoning his domains to Yermak, who, according to 
tramtion, purchased by the present of Sibcna to Ivan lY his own 
restoration to favour Yermak was drowned in the Irtish in 1534, 
after having been defeated by the Tatars After Lis death the 
Cossacks arandoned Siberia , but new bands of hunters and adven 
turers, attracted by the furs, poured evrrv year into the country, 
and wens snpported by regular troops from Moscow To avoid 
conflicts with denser nounlations m the nonth. 



irran aeta^ments or troops under rotmdes, who erected forts and 
settled labourers around them to snpply the gamsons with food 
gan^der, and ama W ithin embty years the Rossians had reached 
the Amor and the Pacific. This rapid conquest is accounted for 
bv the circumstance that they met with no organized resistance 
found only the Tatar Kntchnm on the Tobol, and w tha 
under the Kalmnck Altyn Khan, the 
J ^ S? the Kemtchik, and who collected 

Uiyantbs, Telesses, Beltits, Rnmte 
^ smaller tnbes. Keitbcr Tatars nor Turks 
paid ofler any senons resistance lYhen travellmg dot™ the 
\enm m 1607 10 the Cossacks first encountered Tungnsts. who 
ai^t IMS ^‘’iSWoR ^ hot were at )a^ suMued 

of Kertchmsk (1689) Russia aV»n^nr,*s tiy the treaty 

of the nver In hi a«.p4 i the basin 

to endanger the Kiachta ttSe “""i "°t 

punished all attempts of tha prohibited and 

that nver unhuJsS In 18« fT towards 

covered the e^i of It a '’“P "Baikal' dm 

Kikolaievskiy was^stablished^riVmouib P®st of 

the poift of Marunsk near Lake Km v-rf years later 

e^dition under Murayiofl^lOTS militaiy 

of Russian Cossacks and P^Kad aO 
whole course of the nver “ alrady settled along tho 

1857 and 1860 ^ «cd 

«fPlored the Am^ (1 W) 

the Kolyma, safied round thrnarth.«^ ^ starting 

through the strait which wm extremity of Asia 

years later by Bebnng (1788) Cook desenbed eighty 

Pero^, settled defiBShVelt *“'1 »fter binf li 


ei^iedifaons of Alhto and Schwarz (1852), and latfr on (1851 57) 
of the great Siliertan crjicdition to which wo ore so marl cd an 
advance in our knowlcdM of Eastern Silnna Tlio Silicnan branch 
of the Russian Geographical Society was founded at the «ame timo 
at Irkntsk, and afterwards bcaime a permanent centre for the rx 
ploration of Sibcna, while the ojuning of the Amur and Saghalin 
attracted Jfcacl, Schmidt, Glchn, Baddc, and Sehrcncl, whoso 
works on the fiora, fauna, and inhabitants of Sibcna have beromo 
widely known 


“wisjonmeynsjr structnre of/ni^ wnnda 
^tb dstrSn', ^ “Orth eastern Hidden 

‘““’Pe the scene of the 


loresjur, IS!3 Lochranc, rtdfftnon J/urnn 

JfartMjn^IovlTOgs Jojnryt Ola i-k 1S12 to l«r Hwltin'n n, In-AVr . 
oaSlMa(Rm,),lsa0 IltUer, .rfitoi, iva m 1 Itu-.bn trar»h it i « vlth 

t fkttnrf' ttJn Pusstand lAioxtr, Pris^ ffttrr^ d^n aI li 

and FUm Altatm, 153-33 Ito.e, m A d,n M at j""* «• 

.dfta( (RMt k !»« TcIitlii«J.er J c dent at 1 « jVi 
aewen &£»- neei rf-n Altnt, tsit. Kumbntdt AdeLealmb IMi <.i,r,il-' 
V*?. {(irtropcif 1^14 Cottrell T'otlfr'i re J‘i» ltn''uiarn V«~« 1 

fandr JS74, and famaand^ An ( fliu o iT— " '<'■ Cf . 

pperstnoM > 1679 Kiwculmplln’ VmUill rt'rfflrfo. 

Si/Bolfoa 0 / ft* Totw* ttfSShrrm •’ f><>rrftntt 

CtdjT aM Vat I'T-* s^t-rr-." 

>''f'>nnatIon, with tuM ),nSS2»l.£^f!n: “n”'’ /* '■alu-bV 
Hl»5e Redtu Giajraj<Hr 6nfrw«*lS vl*<r ?f ‘“rti aWieV) 
trwwlatlon wtiu anrcwlle** Wirt-.; » U. t*A»fe Itasie"Bl*n Itciitan 
PWamjne > ll l.t*P t'*’’ " <• 40 -y fRs v) 1 » 


‘•'cMy rnrtW 
'Sice Edtrin 


Herfcr,Brandt?Po?yi Sff n^J“'®2WiI'b» 
Sc{en«#« 


“t “7 ~™i5rte 7rrira" SlT'tireCnre alld 

’’ >■ ""»• fflsfe'ftsis's; 
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thc T;Tf*‘f<iof tlio Siberian Geographical Socletj , Samolrrnsoff Ctitlomaru lauf 
of SibfTuin Iniliscncs, 1870 iwpora In OMchMrtnnvia Zaplsl-t, vola r«-4rriy , 
\ndrint»c(r, Sibrrta 1SS2 Aigtntoff and K<«troir In the aorinla 
of the OcoCT ^ gho Infomallon abonk the preaent state of tho Indigenes 
and their relations to BomIt. ^ 

(5) WIr -llajlinoir; Slterfa and Hard Lahour, 1871 Folnitskj , AdmMtlra 
fion of Ijnh, ISiO 1 agin “Historical Documents on Siberia; In the collection 
SIMr, yol I MKHIn, Frisons and the Frisons Question,” In hutakUi I yc*tnH 
Mi8, Mlshlo, “On Siberian Fri-.ons " In Oltkh ZapitU, 1681, Vadrlntseff, 
«;ihfn<i M O Cotanv 1882, Dostolevsl,}, Surtfd AUn, 1631 , Bosen. itnnoinn 
dn« Dfcobrtif/n, 1870, ^ iL K.) 

SIBSAGAR, or SFrusAtraon, a British district o£ India, 
in tlio upper arIIcj of the province of Assam, lying hc- 
tween 26’ 19' and 2riG'N lat and 93' 21' and 95’ 25' 


E long , and co\crmg nn area of 2855 square miles It 
IS hounded on the N and E hj Laklninpiir district, on 
tho S hv independent N igA territory, and on tho W hy 
tho Non gong and NAg\ Hills districts SibsAgar consists 
of n level plain, much overgrow n with grass and jungle, 
and intersected b> numerous tributaries of tho Brahma* 
piilm It is dnidcd bj tho littlo stream Disai into two 
tracts, which differ in soil and general appearance The 
surface of the eastern portion is i erj flat, tho general level 
being broken oiilj bj the long lines of embankments 
raised bj tho Aliain kings to sene both ns roadwajs and 
as a protection against floods Tho soil consists of a 
hcisj loam of a whitish colour, which is well adapted for 
tico cultivation West of the Disai, though tho surface 
soil IS of tho same character, tho general aspect is dner- 
sified by tho protrusion of tho subsoil, whicli consists of 
a stiff clay abounding in iron nodules, and is furrowed by 
frequent rnsincs and water-courses, which dnido tho cul- 
tnablo fields into innumcrablo small sunken patches or 
Mai The chief riser is tho Brahmaputra, which is navi- 
gable throughout tho jear bj steamers and largo native 
craft Tho naiigablo tributaries of tho Brahmaputra 
coinpriso tho Dhnneswan, tho Bnrf Billing, tho Disang, 
and tho Dikliii, all flowing in a northcrlj direction from 
tho NAgA Hills Included within the district 15 tho island 
of Ma^i, which is said to hn^o been formed by tho silt 
brought down bj tho Subinsin rner from tho EimAlayos 
and deposited in the wide channel of tho Brahmaputra 
Coal, iron, petroleum, and salt aro found in tho district 
Wild beasts of all kinds abound, including tho elephant, 
rhinoceros, tiger, buffalo, and deer Tho climate, like that 
of tho rest of the Assam valley, is comparativclj mild 
and temperate, and tho aieragc annual rainfall is about 


94 inches 

In 18S1 tho yiopulation of SibsAgar was 370,274 (males 
females 175,080), of whom Hindus numbered 339,003, tfoliam 
medans 15,005, hill tribes 13,829, and Christians 804 Tho only 
place of more than 5000 inhabitants is Sins (oaf (seo below) Of 
tho total area 359,225 acres wero under cultuation iii 1883 84, 
hcsidcs 78,710 acres of forests Tlio staple product is nco, which 
yields two crops in tho year, tea is also cxtensivelj grown, 
Sibsagar being second onfj to Cachar among tho tea growing 
districts of India , other crops include fowl-grains, pulses, oil 
seeds, sugar-cane, and cinchona Tho local industries arc limited 
to tho weal ing of silk and cotton cloth, tho making of brass and 
hell metal ntcnsils, and coarse pottery The principal exports aro 
tea, silk, mustard seed, cotton, and jungle products , the imports 
include salt^ oil, opium, piece goods, and misLcllaneous hardware 

On tho decline of tho Aham dynasty Sibsagar, with tho rest of 
tho Assam valley, fell into tho hands of tho Burmese- They were 
expelled by tho British in 1823, and in tlio following year tho 
X alley xvas annexed to British India Tlio British, however, wero 
indisposed to undertake tho responsibilities of administration be- 
yond what seemed absolutely necessary Tho country nowr forming 
Sibsagar district, together with tho southern portion of Lakliimpur, 
was paced under tho rule of Raja Purandhar Sinh, on his agreeing 
to pay an annual tnhnto of £5000 Owing to tho raia's misrule, 
Sibsdgar was reduced to a state of great poverty , and, ns ho was 
unable to pay tho annual tnbutc, tho tomtoncs wero resumed hy 
tho Government of Indio, and in 1833 SihsAgar was placed under 
tho direct management of a British oificor The tea industry soon 
brought hack prosperity, and the Sibsdgar peasants now rank 
among the most contented and wealthy in Assam 

SIBSXgAB, chief town and civil beadqwartors of the 
above district, is situated about 11 miles south from the 


Brahmaputra, being picturesquely placed around a mnem- 
licent tank covering an area of 114 acres. Besides the 
houses of tho cml oflScials, it possesses a stragglmg bazaar 
in which A hnsk business is carried on during the cold 
season with the neighbouring hill tribes In 1881 the 
population of tho town was 5868 
SIBYL Certain women who prophesied under the in- 
spiration of a deity were called hy tho Greeks Sibyls The 
inspiration manifested itself ontw ardly in distorted features, 
foaming mouth, and frantic gestures The notion that 
hysterical, convulsive, and epileptic affections are proof of 
dnino inspiration has been common all over the world (see 
TyWa PnmiUve CvHitre, u p 131 sq ) Homer does not 
refer to a Sibyl, nor does Herodotus Tho first Greek 
writer, so far as wo know, who does so is Heraclitus 
(flourished about 500 b c ) As to tho number and native 
countnes of tho Sibyls much diversity of opmion prevailed, 
as IS evinced by the contradictory statements of ancient 
[ writers Aristophanes, Plato, and tho author of tho 0ov- 
j pdo-ta aKova-iiara, attributed to Anstotle, appear to know 
I of only one Sibyl Heraclides Ponticus, a pupil of Plato, 
seems to bo the first writer who distinguished several 
Sibyls, — the Erytbnean, the Phrygian, and the Helles- 
pontme Later vmters speak of two, three, four, eight, 
ten, and twelve Pausamas (v. 12) enumerates four Ac- 
cording to him, tho oldest was the Libyan^ Sibyl, a 
daughter of Zeus and Lamia Tho second was Hero- 
phile, a native of Marpessus or Erythnn m the Troad, 
she lived mostly in ^mos, but visited Clarus, Belos, 
and Delphi She lived before tho Trojan War, which 
she IS said to have predicted The third was the Sibyl 
of Cumre in Italy, and tho fourth was a Hebrew Sibyl 
called Sabbo , others, however, called tho lost-mention^ 
Sibyl a Babylonian or Egyptian According to Plutarch 
(JDe Pyth Orac, 9), tho first Sibyl was she of Delphi 
Varro enumerates ten Sibyls, — tho Persian, Libyan, Del- 
phic, Cimmerian, Erytbnean, Samian, Cuman, Hellespont- 
inc, Phrygian, and Tiburtino The Sibyl of whom we 
hear most was tho Sibyl of Cumte, whom .ffineas con- 
sulted before bis descent to Hades She was supposed to 
live 1000 years It was she who sold to Tarquin tho 
Proud tho Sibylline hooks She first offered him nme, 
when ho refused them, she burned three and offered him 
tho remaining six at the same pneo , when he again re- 
fused them, she hiimed three more and offered him the re- 
maining three still at the same price Tarqmn then bought 
them They were entrusted to a college of fifteen men 
(qutndecenmn sacr7s fanundxi), who preserved them and 
consulted them on occasions of national danger It would 
seem that they wero consulted with a view to discover, not 
exact predictions of definite future events, but the religious 
observances necessary to avert extraordinary calamities and 
expiate prodigies They were written in hexameter verse 
and in Greek , hence the college of curators was always 
assisted hy two Greek interpreters The books were kept 
in the temple of Jupiter on the Capitol and shared the 
destruction of the temple by fire in 83 b c After tho 
restoration of the temple the senate sent ambassadors in 
76 to Erythrte to collect tho oracles afresh and they brought 
back about 1000 verses , others were collected m Ilium, 
Samos, Sicily, Italy, and Africa In the year 12 Augustus 
sought out and burned a great many spurious oracles and 
subjected the Sibylline books to a critical revision , they 
wero then placed by him in the temple of Apollo Petrous, 
whore we hear of them still existmg in 363 They seem 
to have been burned by Stilicho shortly after 400 Accord 
ing to the researches of Klausen (JEneas xind die Penates, 

1 Tlicro IS a gap in tho text of Pansanlns, and hla meaning is not 
quite certain. 
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Hamburg, 1839-40), the oldest collection of Bibjlhne 
oiueles appears to have been made about the time of 
Solon and Cvrus at Gcrgis on 2Iount Ida in the Troad, 
it TOs attnbnted to the Sibvl of Sferpessns and vras pre- 
ferred in the temple of Apollo at Geigia Thence it 
pas. ed to Erythrm, -where it became famous. It rras this 
vciy collection, it would appear, which found its way to 
Comm and from Cumm to Rome. 


1 The collechofn of so-called Sibylhae oracles winch has descended 
to us IS obviously spnnous, bearing marks of Jewish and Chnstian 
origin. £wald assigns the oldest of them to about 124 B c and 
the latest to about 66S 672 A.D Tber have been edited by Fned- 
beb (Leipsic, 1852) and Alexandre (2d ed , P-tns, 1S69) 'For an 
examination of the different lists of Sibyls, see £. 2Iaass, J)c SilyU 
lanm Indtdbvi, Berlin, 18?9 

SrBTLLUJE BOOKS See Apocaltpiic IiITEEa- 
ruiCE, toL iL p 17? 
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Britain, the greatest island of the Ocean, and the events of 
their hfctory have at more than one pen^ hronght the two 
I'lands into a close connexion nth one another Tbe geo- 
graphical position of Sicily (see voL xui. pi K ) led almost 
as a matter of necessity to its historical position, as the meet- 
jng place ol the nations, tbe battle-field of contending races 
and creeds Ljmg nearer to the mainland of Europe and 
nwrer to Africa than any other of the great Mediterranean 
iMand% Sicily is, next to Spam, the connecting link between 
tho:e ^0 quarters of the world. It stands also as a breab- 
vuter betuaen the eastern and western divisions of the ifedi- 
tenanean In pra-histonc times those two divisions 
were two vast lakes, and Sicilv is a snrnvmg fragment of 
onee^rted the two united seas and united 
the continents which are now dishnct That Sicily and 
Afnca were once joined we know only from modem scien- 
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handed do-wn m leuend. nnlees fKa .» ir 


™ Italy were once joined is 
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the Ftoman empire And the infinence of Greece on 
Sicily has been repaid in more than one shape by Simban 
rulers who have at various times held influence and 
dominion in Greece and elsewhere beyond the Hadnatic 
(Adriatic) Tbe connexion between Si^y and Italy begins 
•with the primitive kindred between some of the olde.st 
elements in each. Then came tbe confemporaiy Greek 
colonization in both lands Then came the tendency in the 
dommant powers in southern Italy to make their way into 
wraly also Thus the Roman occupation of Sicily ended 
the stmggle between Greek and Phceniaan. Tims the 
Aormanocro^hon ended the struggle between Greek and 
&raccn Of this last came the long connexion between 
Sicily and southern Italy under several dynasties Lastly 
wmte the late absorption of Sicily m the modem kingdom 

^ 1 . various forms of Itoban 
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life grndiiall} diet! out But Bomnn nseendonej nowhere | 
crushed out Greek life ■ulicro it alrcadj e\istcd, and in 
some ivajs it strengthened it Though the Greeks noior 
spread their dominion o\ or the island, they made n peace 
fill conquest of it This process -was in no way hindered 
by the Roiiian dominion , the work of assimilatioii went 
on still faster 

Onguinl TJio question non comes, TVlio were the original inhnbit- 

inliftWt* nnts of Sicih 1 The island itself, ^iKcXta, Stetha, plaiiilj 
takes its name from the Sikels (SikcAoi' Stcuh), a pcojilo 
nhom no find occupjing a great part of the island, chiefly 
cast of the rncr Gela, Thej appear also in Italy, in the 
too of the boot, and older liistorj or tradition spoko of 
them ns ha^ mg in earlier dn^ s lield a largo place in liUtinm 
and clscnhero in central Itali They ncro bchcied to 
have crossed the strut into the island about 300 years 
before the beginning of tlio Greek settlements, that is to 
saA in the 11th ccntur\ nc. Thej found in the island 
a people called Sikans ol, i^rcani), nhoso name might 
pa‘>s fora dialectic form of their omi, did not tho ancient 
nriters straith aftinn them to be anhollj distinct people, 
akin to the Iberians Sikans also appear with the Ligurians 
among the earh inhabitants of Italj (^'^l^g , jEn , \ui 795, 
Mil 32S, Yi 317, and SerMUs’s note) It is possible then 
that tho likeness of name is accidental, that tho Sikels 
belonged to tho same branch of tho Arjan family as tho 
Italians, while Sikans, hko Ligurians and Ibcnans and 
tho surMMng Basques, belonged to tho carlici non*Ar 3 an 
population of western Biirope But, n hatei or tho origin of 
either, 111 tho liistorj of the island Sikans and Sikels appear 
as two distinct nations with a claar geographical boundary 
And we maj %cnturo to set down the Sikels ns unde^ eloped 
Latins, who were hindered bj the coming of tho Greeks from 
reaching tho same independent national life ns their kinsfolk 
in Ital) , and, instead of so doing, w ere graduallj Hcllemrcd 
On the other hand, some Sikcl elements made their waj into 
tho Greek life of Sicilj That tho Sikels spoko a tongue 
closclj akin to Latin is plain from scicral Sikcl words which 
crept into Sicilian Greek, and from the Sikoliot sjsteni of 
weights and measures, — • utterly unlike anj thing in old 
Greece Wien the Greek settlements began, tho S^ans 
had hardly got bej ond tho life of a illages on lull tops (Dion 

Hal,v 0), more trill} perhaps villages avith places of shelter 
on tho lull-tops The more ads nneed Sikels had their lull- 
forts also, but thej had learned tho advantages of the sw, 
and thej already had settlements on tho coast 
Greeks came As wo go on, wo hear of both Sikcl and 
Sikan towns , but we may suspect that anj approach to 
true city hfo was owang to Greek influences either 
people grew into anj form of national unitj Tlicro was 
neither common king nor common confederation either ot 
Sikels or of Sikans They were therefore partly subdued, 
partly assimilated, slowlj , but without much effort 

In tho north cast comer of the island we find a smal 
tcrritoiy occupied bj a people who seem to have made 
much OTcater advances towards civilircd life The Elymoi 
were a people of uncertain origin, but 
mived descent, partly Trojan, partly Greek Thucj^idis 
however imliesitatiiigly reckons them among ^arbnmns 
Tliey had considerable towns, as Segesta (tho Greek Egesta) 
and Eryv, and tlie whole liistorj, as well as the remains, of 
iSegcsto, shows that Greek influences prevailed among tlicm 
vc^ early In short, wo find in tho island three nations 
distinct from the Greeks, two of which at least easily 
adopted Greek culture and came in tho end to pass lor 

Greeks by adoption , « , 

Early But, as WO have alreadj scon, tho Greeks were n 
Pho-ni- colonizing people wlio were drawm to the ^eat island 
“’JL" As in Cyprus and in the islands of tho ^g-ean, the 
meats, Phoenicians were before them And it is from this presen 


of the highest forms of Aryan and of Semitic man that 
tho history of Sicily draws its highest interest Of 
Phoenician occupation tlicre are two, or rather three, 
marked periods We must alw ays remember that Carthage 
— tho now city — ^was one of the latest of IhcEmcian foun^ 
tioiis, and tliat tho days of the Carthaginian dominion 
show us only the latest form of Phcemcian hfo Phee- 
iiician settlement in Sicily began before Carthage became 
great, pcrliaps before Carthago came into being A crowd 
of small settlements from tlio old Phoemcia, settlements 
for trade rather than for dominion, factories rather than 
colonics, grew up on promontories and small islands all 
loiind tho Sicilian coast Tlieso W'ere unable to wathstand 
tho Greek settlers, and tho Phoenicians of Sicily withdrew 
step by step to form three considerable tovras m the nortli- 
vvest corner of the island, — Motye, Soloois or Solunto, on a 
hill ov orhanging the sea on tho north coast, and the great 
Panormos, tho a!l-haveti (see Paiprmo), the city destined 
to be, in tvvo different ponotls of the world’s history, the 
head of Semitic pow or in Sicily 

Our earlier notices of Sicily, of Sikels and Sikans, in the Greek 
Homeric poems and elsewhere, are vague and legendary 
Both races appear as giv en to tho buying and selling of 
slaves (Od, w 383, xviv 30, 210) Tho intimate con- 
ncMon between old Hollas and Sicily begins with tho 
foundation of tho Sicilian Havos by Chalkidians of Euboia 
under Thcokles, which is assigned to tlie year 735 no 
Tho site, a low promontory on tho east coast, immediately 
belou tho height ot Tauromemon, marks an age which had 
advanced beyond tho hill-fortress and which thoroughly 
valued the sea Tho next year Corinth began her system 
of settlement in tho west Korkyra (Corcyra), the path to 
Sicilj', and Sjiacuso on tho Sicilian coast were planted as 
parts of one enterprise Prom this time, for about 150 years, 
Greek settlement in tlio island, with some intervals, goes 
steadily on Both Ionian and Dorian colonies were planted, 
both from tho older Greek lands and from the older Sicilian 
sottlomciits Tho cast coast, nearest to Greece and richest 
in good harbours, was occupied first Here, between 
Naxos and Syracuse, arose tho Ionian cities of Leontumi 
and Katana (Catina, Catania) and the Donan Meg^ by 
Hjbla Settlement on tho south-western coast began 
about 688 b c wuth tho joint Cretan and Bhodian settle- 
ment of Gcla, and went on in tho foundation of Sehnous 
(the most distant Greek city on this side), of Kamanna 
(Camanna), and in 588 b c of the Geloan settlement of 
Akragos (Agrigentum, Girgenti), planted on a high h^, a 
little way from tho sea, winch became the second city ot 
Hellenic Sicily On the north coast tho Ionian Himera 
was tho only Greek city in Sicily itself, but the Kmdians 
founded Lipara in the ASolian Islands At tho nortli east 
corner, opposite to Italy, and commanding the strait, arose 
55ankle, a city of uncertain date and mixed origm, better 
known trader its later name of Messana (Messene, Messina) 

Thus nearly all tho cost coast of Sicily, a ^eat part ot 
tho south coast, and a much smaller part of the north, 
passed into the hands of Greek 8ettlers,-^ikehots ( W- 
AHorai), ns distinguished from the native Sikels w^ 

ono of 4e greatest advances over made by the Greek people 
Tho Greek element began to be predominant 
Ainone the earher inhabitants the Sikels were alr^dy h^ 
^mraf adopted Greeks Many of them 
into n not wholly unwilling subjection «« ^ ® 

soil under Greek masters,— a 

the legend that a native Sikel prince led the “‘L 

50 the foundation of Megara But there ^ ^ 
pendent Sikol towns in the interior, and 

religious intercommunion between the ^ 

51 a»lrog.o™»m) “PIS, L 

I worship of Dcmeter and her daughter Tho biLans, ou 
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the other hand, Beem more distinct and more steadily 

ii'S: fir Th, «•" »l>ut 

the island, mth Selinous on one side and Himerft on tJie 
other founded right in their teeth, are of 

the time of their renewed greatne® under the lieaMhip ot 
Prosper Carthage has not yet come The /th century b o 
oisGreet early part of the 6th were a time in 
Penod. citiM of Sicily had their full share m fte general P^^peniy 
of the Greek colonies everywhere For a 
stripped the cities of old Greece. Their pohtical constitu- 
tmn^^ere aristocratic, that is, the franchise was 
to the descendants of the original settlers, round whoin an 
excluded body (S^/«)S ovplebt) was often growmg up ABo 
ancient kmgship was perhaps kept on or renewed m some 
of the Sikehot and Italiot towns , but it is more certain 
that civil dissensions led very earlj to the rise of tyrants 
The first and most famous is Phalans of Akragos, whoso 
exact date is uncertain, whose letters are now cast aside, 
and whose brazen bull has been called in question, but 
who cleaTly rasa to power very soon, after the foundation 
of Akragas Under his rule the city at once sprang to 
the first place m Sicily, and ho was the first Sikehot ruler 
who held dominion over two Greek cities, Akragos and 
Himera This time of prosperity was also a time of intel- 
lectual progress To say nothing of lawgivers like Char- 
ondas, the Une of Sikehot poets began early, and the cir- 
cumstances of the island, the adoption of many of its local 
traditions and hehefs — ^perhaps a certain intermingling of 
native blood — gave the intellectual hfe of Sicily a char- 
acter m some things distmot from that of old Hellas 
Stesichoros of Himera (c 632 556 bo) holds a great place 
among the lync poets of Greece, and some place in the 
political history of Sicily os the opponent of Phalans 
The architecture and sculpture of this age have also left 
some of their most remarkable monuments among the 
Greek cities of Sicily (see Sykacose) The remains of the 
old temples of SeUnous, attnbuted to the 7 th century b c , 
show us the Done style in its earlier state, and the sculp- 
tures of their metopes (preserved at Palermo) are as dis- 
tinctly grotesque os any Eomanesque sculpture of the 
11th or 12th century In both ages the art of the builder 
was far in advance of that of the ornamental carver 
This first penod of Sicilian history lasts as long as Sicily 
remains untouched from any non-Hellenic quarter outside, 
and as long as the Greek cities m Sicily remain as a rule 
independent of one another A change begins in the Gth 
century and is accomplished early in the 5th The Plia*ni 
cian settlements in Sicily become dependent on Carthage, 
whose growing power begms to be dangerous to the Greeks 
Orowtli of Sicily Meanwhile the growth of tyranmes in the 
Greek cities was beginmng to group several towns together 
under a smgle master, and thus to increase the greatness 
of particular cities at the expense of their freedom Thus 
Theron of Akragas (488-472), who bears a good character 
there, acquired also, like Phalans, the rule of Himera One 
such power held dominion both in Italy and Sicily 
^i^os of Bhegion, by a long and strange tale of 
treache^, occupied Zankle and changed its name to Mes- 
greatest of the SikeW powers began at 
Gelon Gela in ^5, and was in 485 translated by Gelon to Syra- 
cuse That city now became the centre of a greater 
domimou over both Greeks and Sikels than the island had 

later tyrants of 
place-^nd it is the redeeming point 
^em— as the champion of Hellas 
a^mst the barbarian The great double invasion of 480 

A^^ “ “oA ^ barbarians of the East and 

V While the Persians threatened old Oreeca Carfb 
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who played the part of the hlcdircre in Greece Rclinous 
was on the side of Carthage, and the coming of Hamilkar 
was immediately brought about bj a tjrnnt of 
driven out by Theron But the united imwcr of Gelon 
and Theron crushed the iniaders in tho grrat liattlo of 
Himera, won, men said, on the same da) ns S'llainis, and 
the victors of both were coupled ns the joint deliverers of 
Hellas (Herod, vii 1 05- 167, Diod, xv 20-2 1 , Piiid 
Path, 1 147-156, Simonides, fr 42, Poljaino-i, i 2/) 

But, while the victory of Salnmis wus followed b) a long 
war with Persia, the peace which was now grantcrl to 
Carthage sta)cd in force for seventj jears Gelon was 
followcd^’by his brother Hieron (478-467), the special IHc«m 
subject of the songs of Pindar Akragas meanwhile 1 
flourished under Theron, but a war between him and 
Hieron led to slaughter and now settlement at Himera 
These transplnntings from citj to cit) began under Gelon 
and went on under Ilioron Tlio) made speakers in old 
Greece (Time, vi 17) contrast llic permanence of liabi 
tation tbere with tho constant changc-s in bicilj Ilicron 
won tho fame of a founder b) peopling Katana w itli new 
citizens, and changing its name to Aitnn 

None of these tjrannics were long lived Tlie power of 
Tlicron fell to pieces under his son Tlimsjdnios Mlicn 
tho power of Hieron jmssed in 167 nc to liis brother 
Tlirasjboulos tho freedom of Sjrnciiio was won bj a 
combined movement of Greeks and Sikcli, and the Greek 
cities gradunll) settled down ns the) had been licforc tlio 
t)'Tannics, onl) with a change to dcinocrac) in their con 
stitutions The mercenancs who had received citircnsliip 
from tho t) rants were settled at Messana Aliout fifl) 

)ears of general prosperity followed IVc have sjiccial 
pictures of almost incredible wealth and luxiir) at Akn- 
gns, chiefly founded on an African trade Moreover art, 
science, poctr), Imd all been encouraged by tlie t) rants, 
and they went on flourishing in the free states To these 
was now added the special growth of freedom, the art 
of public speaking Epicharinos (510 450), carried ns a 
hibo to Sicil), is a link between native Sikcliots and 
the Btrangers invited b) Hieron, ns the founder of the 
local Sicilian comedy, lie ranks among Sikcliots After 
him Sophron of Syracuse gave tlie Sicilian vnmef a place 
among tho forms of Greek jioctry But the intellect of free 
Sicily struck out higher paths Lnqicdoklcs of Akragas is 
best known from tlie legends of liis mirnclc.s and of liis death 
in the fires of AStna , but lie was not the Itas pliilosophcr, 
poet, and pli)sicmn, bc-sides liis political career It is 
vaguely implied (Diog Lnert, viii 2, 0) Hint lio refused 
an offer of the t)ranny or of autliont) in some slinpo 
Gorgias of Leontinoi (c 480 375) had a still more direct 
influence on Greek culture, as father of the technical scliools 
of rhetoric tliroiighout Greece Arclutccturc too adv anced, 
and the Done stylo grnduQll) lost soniowliat of its ancient 
massiveness Tho temple at S) raciiso which is now tho 
metropohtan church belongs to tho earlier days of this 
tune It IB followed by the later temples at Selinous, 
among them tho temple of Zeus, which is said to have 
been tlie greatest m Sicily, and by the wonderful senes at 
Akragas, crowned by the 01)Tnpinn temple, with its ninny 
architectural smgulnntics Tins, like its fellow at Selinous, 
w as not fully finished nt tho time of tho Cartlingminn inroad 
at the end of tho centur) 

Durmg this time of prospenty there was no dread ofCbmli 
^rthagininn inroads But m 454 B c we read of a war tion of 
be^een Segesta and Lilybaion (Lil) bniim) There was ns 

"“srfSiL.. 

IF rbomician settlement, the fact is to bo noticed, 

Ka AAiS important are our notices 

of the earlier inhabitants For now comes the great Sikel 
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movement under Doukctios, who, botuccn force and per- 
BUnsion, came nearer towards uniting his people into one 
bodj tlian had e\ or been done before From his native 
hilltop of Mcnai, rising abosothe lake dedicated to the 
Pahkoi, the natne deities whom Sikels and Greeks alike 
liononrcd, ho brought downi lus people to the now city of 
Palikai in the plain Ills power grow, and Akrngas could 
withstand him onlj bj the help of Sjracuso Alternately 
Mctorious ami defeated, spared by Stmeuso (151), sent to 
be safe at Corinth, ho came back to Sicily only to form 
greater plans than before ^Yar between Akrngas and 
Sj mciiso enabled him to carry out his schemes, and, writli 
the help of another Sikel prince who boro the Greek name 
of Arcliomidca, he founded Kale Akto on the northern 
coast But his work was cut short by his death m 440 , 
the hope of the Sikcl people now lay in assimilation to 
their Hellenic neighbours Doukctios’s own foundation 
of Kale Akto hied on, and we prescntlj hear of Sikol 
taw ns under kings and tj rants, all marking an approach 
tj Greek life Kouglily speaking, while the Sikcls of 
the plain countrj on the cast coast became subject to 
Sameusc, most of those in other parts of the island re- 
mained independent Of the Sikniis wo hear less, but 
Hikkara m the iiortli-west was an independent Sikan 
town on bad terms wath Segesta On the whole, setting 
aside the impassable barrier betw ecn Greek and Phoenician, 
other distinctions of race wnlhin the island were breaking 
down through the spread of the Hellenic clement Segesta 
was on familiar terms with both Greek and Phoenician 
neighbours, and had the right of intcrmamngo (Thuc, m 
G) with Hellenic Sclinous Among the Greek cities them- 
selves the distinction between the Dorian and the Ionian 
or Chalkidian settlements is still keenly felt The Ionian is 
dccidcdlj the weaker clement, and it was most likely owing 
to the rivalry between the two great Dorian cities of 
Sjracuse and Akragas that the Chalkidian towns were able 
to keep anj independence at all 
Up to this tune the Italiot and Sikeliot Greeks have 
formed part of the general Greek world, while within that 
world they have formed a world of their own, and Sicily 
has again formed a world of its ovvai within that "Wars 
and conquests between Greeks and Greeks, especially on 
the part of Syracuse, though not wanting, havo been on 
the whole less constant than in old Greece It is oven 
possible to appeal to a v cm of local Sicilian patriotism, to 
preach a kind of !Monroo doctrine by which Greeks from 
other lands should be shut out as strangers (dAAdi^iiAoi, 
Thuc , vi Gl, 7 4) Prcscntlj this state of Sicilian isolation 
was broken in upon by the great Peloponnesian War Tlio 
Sikehot cities were drawTi into alliance with one side or 
the other, till the main interest of Greek history gathers 
for a while round the Athenian attack on Syracuse At 
the very beginning of the war the Lacodoemonians looked 
for help from the Dorian Sikcliots But the first active 
intervention camo from the other side Conquest in Sicily 
was a favourite dream at Athens (Thuc, vi 1, cf i 48, 
and Diod , xii 64), wath a view to wider conquest or influ- 
ence in the western Iilcditerrancan An opportunity for 
Athenian interference was found in 427 in a quarrel be- 
tween Syracuse and Leontinoi and thou allies Leontinoi 
craved help from Athens on the ground of Ionian kindred 
Her envoy was Gorgias , lus peculiar stylo of rhetoric was 
now first heard in old Greece (Diod , \ii 63, 64), and his 
pleadings wore successful For several years from this 
time (427-422) Athens plays a part, clnofly unsuccessful, 
in Sicilian afiairs But the particular events are of little 
unportance, except os leading the way to the greater 
events that follow The steadiest ally of Athens was the 
Italiot Bhegion , Sfessano, with its mixed population, wns 
repeatedly won and lost, the Sikol tributaries of Syracuse 
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give nylons liolp to the Athenians But m 424 all the 464 4 i 3 ii.c; 
Sikdiot and most of the Italiot cities, under the guidance 
of Hormoknites of Syracuse, who powerfully sot fortli the 
doctrine of Sikeliot, perhaps of Sicihan unity, agreed on 
ft pcAco Presently an internal disturbance ftt Leontinoi 
led to annexation by Syracuse Tins gave the Athenians 
a pretext for anotlier attempt m 422 little came of it, 
though Athens was joined by the Doric cities of ICamarina 
and Akragas, clearly out of jealousy towards Syracuse 
For several years the island was loft to itself 
Tlio far more memorable interference of Athens in 
Sicilian affairs in the year 415 was partlym answer to 
tho cry of the exiles of Leontinoi, jiartly to a quite 
distinct appeal from tho Elyinian Si^esta That city, an 
ally of Athens, asked for Athenian help against its Greek 
neighbour Sdinous In a dispute, partly about bound- 
aries, partly about tho right of intermarriage between tho 
Hellenic and tho Hellemzing city, Segesta was hard pressed 
Slio vainly asked for help at Akrngas — some say at Syra- 
cuse fDiod , xn 82) — and even at CJnrthage The last 
appeal was to Athens But the claims of Segesta and 
Leontinoi are soon forgotten in the struggle for hfe and 
death between Syracuse and Athens 
The details of the great Athenian oiqiedition (416413) Atlicaion 
belong partly to tho political history of Athens, partly to 
tliat of SvnACDSF (7 V) But its results make it a marked 
epoch in Sicilian history, and tho Athenian plans, if suc- 
cessful, would havo changed tho whole face of tho West 
If the later stages of tho struggle w ore remarkable for the 
vast number of Greek cities engaged on both sides, and 
for the strange inversion of relations among them on which 
Thucydides (vii 67, 68) comments, the whole war was yet 
more rcmarkablo for the large entrance of tho barbarian 
element into the Athenian reckonings The war was 
undertaken on behalf of Segesta , tlio Sikcls gave Athens 
valuable help , tho greater barbarian powers out of Sicily 
also came into plaj Some help actually camo from 
Etruria But Carthage was more far-sighted If Syra- 
cuse was an object of jealousy, Athens, succeeding to her 
dominion, creating a power too nearly alike to her own, 
would bovo provoked far greater jealousy So Athens 
found no active support sav'o at Naxos and Katana, 
though Akragas, if she w'ould not help tho invaders, at 
least gave no help to her own rival TIio war is instruct- 
iv 0 in many ways it reminds us of the general conditions 
of Greek seamanship when we find that Korkyra was tho 
mcotang-plnco for tlie allied fleet, and that Syracuse was 
reached only by a coasting voyage along tho shores of 
Greek Italy Wo are struck also by the low military level 
of tho Sicilian Greeks Tho Syracusan heavy armed are 
as far below those of Athens as those of Athens are below 
those of Sparto Tho giiasi-contmental character of Sicily 
causes Syracuse, witli its havens and its island, to he 
looked on, in comparison with Athens, ns a land power 
(yirtipwrai, Thuc, vii 21) That is to say, the Sikehot 
level represents the general Greek level as it stood before 
the wiars in whicli Athens won. and defended her domimon 
The Greeks of Sicily had had no such military practice as 
the Greeks of old Greece , but an able commander could 
teach both Sikehot soldiers and Sikehot seamen to out- 
manoeuvre Athenians The main result of tho expedition, 
as regards Sicily, was to bring the island more thoroughly 
into the thick of Greek affairs Syracuse, threatened 
with destruction by Athens, was saved by the zeal of her 
metropolis Corinth in stirring up tho Peloponnesian nvals 
of Athens to help her Gyhppos camo, ^tho second 
Athenian fleet camo and ponshed Syracuse was raved , 
all chance of Atlieman dominion in Sicily or elsevrhcre m 
tho West camo to an end Syracuse repaid the debt by 
good service to tho Peloponnesian caiw^ and from tbai 
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8 392B.O time the mutual influence o{ Sicily and old Greece upon 
one another is far stronger than in earlier times 
But before the ivar in old Greece ivas over, seventy years 
after the great victory of Gelon (410), the Greets of Sicily 
had to undergo barbarian invasion on a vaster scale than 
ever The disputes between Segesta and Sehnous called 
in these enemies also Carthage stepped in os the ally of 
Segesta, the enemy of her old ally Sehnous Her leader 
was Hannibal, grandson and avenger of the Hamilkar who 
had died at Himera In 408, at the head of a vast mer- 
cenary host, he sailed to Sicily, attacked Sehnous, and 
stormed the town after a murderous assault of nine days, 
while the other Sikeliot cities, summoned to help, were 
still lingering The walls and temples were overthrown , 
the mass of the people were massacred, the few who 
escaped were allowed to return to the dismantled site as 
tnbutaries of Carthage, and the city never recovered its old 
greatness Thence Hannibal went on to Himero, with the 
special mission of avenging his grandfather By tlus time 
the other Greek cities were stirred to help, while Sikcls 
and Sikans joined Hannibal , the strife was distinctly a 
strife of Greeks and barbarians At last Himera was 
stormed, and 3000 of its citizens were solemnly slaughtered 
on the spot where Hamilkar had died Himera ceased to 
exist, but the Carthagimans founded the new town of 
Thermal (Termini) not far off^ to which the name is some 
times laxly apphed The Phoenician possessions in Sicily 
now stretched across the island from Himera to Sehnous 
The next victim was Akragas , its defenders, natives and 
allies, quarrelled among themselves , the mass of the 
people forsook the city, and found shelter at Gela and 
elsewhere The few who were left were slaughtered , the 
town WM sacked and the walls destroyed Akragas was 
presently restored, and it has lived on to this day , hut it 
never recovered its old greatness 
Meanwhile the revolutions of Syracuse aflfected the his- 
tory of Sicily and of the whole Greek world Dionysios 

thirty-eight years in the first 
months of 405 Almost at the same moment the new 
gi^agiman commander, Himilkon, attacked Gela and 
^marina Dionysios, coming to the help of Gela, was 
and was charged with treacheiy ^He now made 

^e But now the plague led Himilkon to ask for pe^ 

possession of Sehnous, 
Himera, and Akra^ with some Sikan districts whidi 
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With the nations of wastem Europe Ho further opened 
now fields for Greek settlement on both sides of tho 
Hadnatic In short, under him Sicily hocamo for tho 
first time tho scat of a great European power, while 
Syracuse, ns its head, became tho greatest of European 
cities His reign was unusually long for a Greek tyiant, 
and his career furnished a model for other rulers and 
invaders of Sicily. With him in truth begins that wndcr 
range of Greek warfare, iiolicy, and dominion which 
the Macedonian kingdoms cariy on Tlio master of such 
a dominion becomes tho imjiroier of the military art 
With him begins the employ ment of ships greater than tho 
old triremes, of more effective engines in sieges, and that 
combined use of troops of larious arms and nations wliich 
Alexander carried to perfection 

Tile reign of Dionysios (405 367) is dn idccl into marked Hi*! wan 
periods by font wrars with Carthage, in 397-39G, 392, 383, vatliCnr 
and 368 In tho first war his homo power was all but 
overthrown , but ho li\cd through tho storm, and cxlcndea 
his dominion oicr Naxos, Katana, and Lcoiitinoi All 
three perished ns Greek cities Kntnnn was tho fir t 
Sikeliot city to rcceno a settlement of Cnmr.anmn mcr- 
cenanes, while others settled m non-Hcllenic Entclln 
Naxos was settled by Sikcls, Lcoiitinoi was again merged 
mSymense Now begin tlic dealings of Dions sios with 
Italy, where the Bhcgincs, kinsmen of Naxos and Kntnnn, 
fanned a fniitlass attack on him in common with Jlossnm 
He then sought n wife at Jihcgion, hut nas refused with 
scorn, while Lokroi (Locri) gladly gave him Dons The tw o 
^les nfteixvnr^ fared accordingly In the first war with 

S'lwfL 1 ® 1 ®® j Carthngmnn dominion 
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of all races now declared themMl^n™®"!!?" enemies 
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ginmn leader Jfngo , but he ^vas succc'S'^fully withstood at 
AgjTion bj Agjas, the allj of Dionjsios, ulio is described 
as a tiraiit second in pouer to Bionj'sios himself This 
way of speaking •would luiidy that Agyrion had so far 
adianccd in Greek nays ns to run the usual course of a 
Greek commonucalth The two tj-muts drove Carthago | 
to a peace by mIiicIi she abandoned all lier Sikel allies to 
Iliou's sios This tunc he took Tauromenion and settled 
it uith Ills nicrccnancs For new colonists of this kind 
the established communities of all races ivero making 'waj' 
The transportations under the older tyrants had been move- 
ments of Greeks from one Greek site to another Now 
all races are confounded i 

Dion) sio”, now free from Flioenician warfare, gave his 
mind to cntcrpri<!cs which raised his 2 iower to its greatest , 
height In the j cars 300-3S7 he warred against the Italiot 
cities in alliance with their Lucainan enemies Khogion, 
Kroton (Croton), the w hole too of the boot, w ere conquered 
Their lands w ere gii cn to Tvokroi , their citi/ens w ere taken 
to Syracuse, sometimes as slaves, somctiiiics as citirens 
The master of barbarians fell below the lowest Hellenic 
lei el when he put the braie llhegine general Phyton to a 
lingering death, and in other cases mutated the Cartha- 
ginian crueltj of crucifiMOii Conqueror of southern Ital), 
he turned his thoughts )Ct further, and became the fir&t 
ruler of Sicil) to stretch forth his hands towards the eabtein 
peninsula In the Hadriatic. ho helped Hellenic cxtoiisiou 
He planted direct Ij and indiiectly some settlements in 
Apulia, while Si nicucan oviJes founded the more famous 
Ankon or Ancona On the east coast ho founded Lissos , 
ho helped the Parians in their settlements of Issa and 
Pharos he took into his pa) Illyrian warriors with Greek 
arms, and helped the iMolottian Alkctas to win back part 
of his kingdom He was even charged 'with plotting with 
his Epcirot all) to plunder Delphoi This oven Sparta 
would not endure , Dionysios had to content himself with 
sending a fleet along the west coast of Italy, to carry off 
the wealth of the great temple of AgjUa or Ciere 

In old Greece men 'now said that the Greek folk was 
hemmed m between the barbarian Artaverxes on the one 
««ido and Dion) sios, master and planter of barbarians, on tbe 
other Those feelings found exiircssion when Dionysios sent 
his embassy to the Olympic games of 384-, and when Lysias 
hade Greece nso against both its oppressors Dionysios 
aented his wTath on those who were nearest to him, banisn- 
ing man) , among them his brother Loptines and his earliest 
friend Philistos, and putting many to death Ho was 
also once more stirred up to play tho part of a Hellenic 
champion be made ready for yet another Punic war 
In this war (383-382) Dion)’si03 seems for once to have 
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d Ills head turned by a nrsc success xus 
irthage should altogether withdraw from Sicily was met 
r a crushing defeat Then came a treaty by which 
irthage kept Selinous and part of tho land of 
be Halykos became tho boundary Dionysios had also 
I pay 1000 talents, which caused him to bo ^oken ot as 
jcoming tributary to the barbarians In 
IS reign we hear dimly of both Syracusan and C^kagmia 
lerations in southern Italy He also ^ve help to S]^ 
xainst Thebes, sending Gaulish and Iberian m^enanes 
) take part in Greek warfare His last war i^th Catthag , 
hicb was going on ot Ins death, was ended by ope y 
■hich the Halykos remained the boundary 
The tyranny of Dionysios fell, as usual, m the second 
encration, but it was kept up for ten years a^ter 
oath by tbe energy of Philistos, now minister of his sou 
)ionysio 3 the Younger It fell with the coming ha(^ of 
lie exile Dion in 357 The tyranny had lasted S') long 
hat It was less easy than at tho overthrow of the elder 
yrauts to fall back on an earher state of thmgs, it -uati 


been a time of frightful changes throughout Sicily, full of 392 337b d 
bieaking up of old landmarks, of confusion of races, and 
of movements of inhabitants But it also saw the founda^ 
tion of new cities Besides Tyndans and Tauromenion, 
tho foundation of Alaisa marks another step m Sikel pro- 
gress towards Hellenism, while the Carthaginians founded 
their strong town and fortress of Liljbaion Among these 
changes the most marked is the settlement of Campanian 
mercenaries in Greek and Sikel towns Yet they too could 
bo brought under Greek influences, they were distant 
kinsfolk of the Sikels, and they were the forerunners of 
Borne They mark one stage of migration from Italy into 
Sicil) 

The reign of Dionysios was less bnlliant in the way of 
art and literature than that of Hicron Yet Dionysios 
himself sought fame as a poel^ and his success at Athens 
shows that lus compositions did not deserve the full scorn 
of Im enemies The dithyrambic poet Philoxenos, by birth 
of Kythera, won his fame in Sicily, and other authors of 
lost jiDcms are mentioned in vanous Sikehot cities One 
of tho greatest losses in all Greek history is that of the 
UTitings of Thdistos (436 356), the Syracusan who had 
seen tho Athenian siege and who died in the warfare 
between Dion and the younger Dionysios Through the 
time of both t)TPants, ho was, next to the actual rulers, tho 
first man 111 Sicily , hut of his record of his own times we 
have only what filters through the recasting of Diodoros 
But tho most remarkable intellectual movement in Sicily 
at this time ■was tho influence of the Pythagorean philo- 
sophy, which still lived on in southern Italy It led, 
through Dion, to the several visits of Plato to Sicily imder 
both tho elder and tho younger Dionysios To architecture 
the time wos not favourable anywhere hut in Syracuse 

The time following the Dionysian tyranny was at Syro- 
CVU 80 a time full of the most stimng local and persontd 
interest, under her two deliverers Dion and Timoleon 
It IS less cosy to make out the exact effect on the rest 
of Sicily of tlie three years' career of Dion But wo 
may mark that, in driving out the younger Dionysios, 
he was helped by a general movement of Greeks, Sikol^ 
and Bikans Between the death of Dion in 354 and 
tho coming of 'Timoleon in 344 we hear of a time of 
confusion in which Hellenic life seemed likely to die out 
The cities, Greek and Sikel, were occupied by lyrants S^ 
cusB was parted between several, Dionysios coming back to 
hold Ortygia Timoleon’s work was threefold — the imme Timo- 

diate deliverance of Syracuse, tho restoration of Sicily in ‘“o” 
ceneral to freedom and Greek life, wd the defence of 
the Greek cities against Carthage '^e victory of the 
Ktimisos in 340 led to o peace with Carthage with the 
old frontier, but all Greek cities were to be free, and 
Carthage was to give no help to any tyrant Timoleon 
drove out aU the tyrants, and it ^peciaUy marU the 
fusion of the two races that the people of th^Sikel 


were admitted to the citizenship of free Syrac^® 


some towns he drove out the Campanians, and 
invited Greek settlement, especially from the Itahot tovra^ 
winch were hard pressed by the Bruttians ^h® Corinthian 
delwerer gave, not only Syracuse, but all Greek Sicily, a 
new lease of life, though a short one 
With Timoleon begins a series of leaders 
old Greece to deliver or to conquer among tk® of 

Italy and Sicdy The enterprise of Dion most likely sug- 
gSKose thlt followed, bu"t Dion, as a nativ e 
ie, „ot Wong J” ttvS” gfllSoS 

tapS iSsSd « Omel domrmon 
a sSes of princes from Sparta and Epeiros f®® 

. Greet'd— 

that of the Macedomans Archidamo^ Aiexau 
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this Tf ork in Italy , it -w^ omy ^ j , 

greatest of the sert«» taYbecome t^aeat of a greater 

And before he ram^ y ^ Norman came 
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31 1 ) -rtis ® «rnsTientir but 'vrara and dissensions veiy 

bv Sviacusan emies, now stands out again as the mai oi 
S^Se The Carthagmian Hamilkar, by conduct whiA 
cisted with the cruelty of 
cities to the Pvinic alliance Defeated m 
S^cuse blockaded by a Carthagmian fleet* Agathokles 
Sed the bold idea of carrying the war into Mtu^ 

He set the model for Begulos and Scipio, and not a few 

ForSelSLe years (310 307)^di side earned 
on warfare in the land of the other Carthage ^ ha^ 
pressed by Agathokles, while Syracuse ‘ess hard 

pressed by Hamilkar The force with which Agathokles 
invaded Africa was far from being wholly Gree k, bu t it was 
representatively European Gauls, Samuites, Tywheuiaus, 
fought for him, while mercenary Greeks and Syracusan 
exiles fought for Carthage. He won many tattles and 
towns, be quelled mutinies of his own troops, by muting 
and murdering Ophelias lord of E.yrene(Cyrene)he dimbled 
his army and brought Carthage near to despair M^n- 
while Syraeusc, all but lost* bad dnvea tack Hamilkar, 
and had taken and slam him when he came again with 
the help of the Syracusan exile Deinokrates Meanwhile 
Akragas, deeming Agathokles and the barbarians alike 
weakened, proclaimed freedom for the Sicihan cities under 
her oun headship Many towns, both Greek and Sikel, 
joined the confederacy It has no\\ become impossible to 
distinguish the two races , Henna and Erbessos are now 
the fellows of Kamarina and Leontmoi, But the hopes 
of Akragas were checked when Agathokles suddenly came 
tack from Afnca, lauded at Selinous, and marched to 
Syracuse, taking one town after another A new scheme 
of Sicilian union was taken up by Demokrates, which cut 
short his dominion But ho now reheved Syracuse from the 
Carthaginian blockade, his mercenanes gamed a victory 
over Akragas, and he sailed again for Afnca, where fortune 
had turned against his son Archagathos, as it now did 
against himself He left his sons and hm army to death, 
bondage, or Carthaginian service, and came back to Sicily 
almost alone. Yet he could stifl gather a force which en- 
abled him to seize Segesta,to day or enslave the whole popu- 
lation, and to settle the city with new inhabitants Tim 
change amounts to the extinction of one of the elements m 
the old population of Sicily We hear no more of Elymoi , 
indeed Segesta has been practically Greek long before this 
Deinokrates and Agathokles came to a kmd of partnership, 
and a peace with Carthage, ivith the old houndaiy, secured 
Agathokles m the possession of Syracuse and eastern Sicily 
(301) 

At some stage of his Afncan campaigns Agathokles 
had taken the title of king Earlier tyrants were well 
pleased to be spoken of as kings , hut no earlier rulers of 
Sicily put cither their heads or their names on the com 
Agathokles now put his name, first withont, and then with, 
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. mhia was m imitation of the Macedoman 

the kmgly title Ihm w Alexander The 

leaders who divided th -western Greek worlds 

relations J^^^^tboHes m his old age took a 

are drawing closer Agt^es m daughter 

of au^Sto tas power east of 

Lanassa Pywb » Korkyra He carried 

Hadna, as ^ Islands and m southern Italy, 

‘'^Ted' m 289^ B^poisoned, some said, by bis oum 
and died m 28» » c , P ^ 

^ Sicily further afield, 

Sad^the island the seat of a greater power than any 


®^S,Ttime was not favourable to the intellectual life of 

Sicily Hitherto the island had attracted 

tmm oW Greece How several distinguished Sicilian 

to « 

Sera Tinaios of Tanromenion, scorned by Polybio^ ^t 
whSe great Sicilian history is none the less a loss, was 
banishrf by Agathokles, ‘^f^made Athens tas h^dqu^era 
for the last fifty years of his long life (356-c -60 B c ) 
Dikaiarchos (DSearchus) of 

osopher and author of the Life of Greece, “ 

Peloponnesos tiU about 285 B c Euhemeros 
despmer of the gods, who is claimed by more than one 
birfiiplBce besides Messana, Uved m the romce and friend- 
ship of the Macedonian Kassandros Philemon too, the 
long-hved writer of comedy (361-262 B c ), is claimed for 
Syracuse, and it was only as an adopted citizen that he 

spent most of his life at Athens » 

On the death of Agathokles tyrants sprang up jnPmod 
vanous cities Akragas, under its king Phintias, 
tack for the moment somewhat of its old greatness, -oy thoUes. 
a new depopulation of Gela, he founded the youngert of 
Sikehot cities, Phmtias, by the mouth of the southern 
Himera And HeUas was cut short by the seizure of 
Messaua by tht(> disbanded Campanian mercenaries of 
Agathokles (e 282) They slew the men, took the 
uomen as wives, and proclaimed themselies a new people 
in a nen city by the name of Mamertines, children of 
Mamers or Mars Messana became an Italian town , hence- 
forth Its formal name was “Mamertma civitas” 

The Campanian occupation of Messana is tie first of 
the cham of events whui led to the Boman dominion in 
Sicily As yet Borne has hardly been mentioned in Sicilian 
story, either for fnendship or for enmity The Mamertine 
settlement, the war with Byrrhos, bnng us on quickly 
Pyrrhos came as the champion of the western Greekn Pynhos. 
against all tartanans, whether Bomans in Italy or Cartha- 
ginians in Sicily His Sicilian war (278-276) was a mere 
mterlude between the two acts of his war with Rome 
As 80n-m law of Agathokles, he claimed to be specially 
Jang of Sicily, and he held the Sicihan conquest of Korlyra 
as the dowry of lAnassa With such a deliverer, deliver- 
ance meant submission J^jrrh'os is said to have dreamed of 
kingdoms of Sicily and of Italy for his two sons, the grand 
sons of Agathokles, and he lumself reigned for two years 
in Sicily as a tang who came to be no less hated than the 
grants. Still as Hellenic champion in Sicily he has no 
peer As European champion he has none till Eoger of 
HauteviUe Er^ was won from the Phoenician , Panormos 
first became a city of Europe , if he failed before Lilj baion, 
that fortress and Messaua were all that was left m bar- 
barian hands through the whole island 
All this nas bat for a moment The Greek tang, on 
his way hack to fight for Tarentum against Borne, had to 
cut his way through Carthaginians and Mamertmes in 
Boman alliance His saymg that he left Swaly as a 
wresthng-ground for Romans and Carthaginians was the 
very truth of the matter Veiy soon came the first war 



HISTORY ] 


SICILY 


21 


eron 


rst 

inio 

or 


bct^vecn Eorao and Carthage, the war Rluch is host marked 
by its other name of the W^ar for Sicily It mattered 
much, now that Sicily was to have a Imrbanan master, 
u bother that master should bo the kindred barbarian of 
Europe or the barbarian of Asia transplanted to the shore 
of Africa That question iras decided for Europe, that is 
for Rome, now beginning her long career as European 
champion That strife too gave a largo part of Sicily a 
last day of prosperity under a native ruler who was a king 
and not a tyrant 

Sicily in truth never had a more hopeful chamiuon than 
the second Hieron of Syracuse The established rule of 
Carthage in western Sicily was now something that could 
well be endured alongside of the robber commomvealth at 
hlcssana The dominion of the freebooters was spreading 
Besides the w'holo north-eastern corner of the island, it 
reached inland to Agyrion and Kentoripa The Mainer- 
tines leagued with other Campanian freebooters who had 
forsaken the boimco of Rome to establish themselves at 
Rhegion But a new Syracusan power -was groiving up 
to meet them Hierou, claiming descent from Colon, 
pressed the Mamertinos hard Ho all but drove them to 
the surrender of ifessana , ho even helped Romo to chastise 
her own rebels at Rhegion The wrestling- ground was 
thus opened for the tivo barbarian commonwealths Car- 
thaginian troops held the Messanian citadel against Hicron, 
while another party in Messana craved the help of the head 
of Italy Rome, chastiser of the freebooters of Rhegion, 
saw Italian brethren in the freebooters of Messana The 
War for Sicily began (264) , , i 

The exploits of Hieron had already won mm the kingly 
title (270) at Syracuse, and ho ivos the representative of 
Hellenic life and independence throughout the island 
Partly in this character, partly as direct sovereign, ho wm 
virtual ruler of a largo pait of eastern Sicily But ho could 
not aspire to the dominion of earlier SjTacusan rulers 
The advance of Romo after the retreat of Pyrrhos kept 
the new king from all hope of their Italian position And 
presently the new kingdom exchanged indopondonco for 
kfety When Romo entered Sicily ns the ally of the Ma- 
inertines, Hieron became the ally of Carthago But in the 
second year of the war (263) he found it needful to change 
Sides His alliance with Romo marks a great epoch in tUe 
history of the Greek nation The kingdom of Hicron was 
the firstfruits out of Italy of the system by which alliance 
with Rome grew into subjection to Romo Ho was tlio 
first of Rome’s kingly vassals His only burthen was to 
give help to the Roman side in war, within his kingdom 
he was free, and Ins dominions flounshed as no part ot 
Sicily had flourished since the days of Tiiwlcon 

During the twenty-three years of the First :^io War 

f264-241) the rest of the island suffered greatly Tno 
War for Sicily was fought in and round Sicily, and the 
Sicihan cities were taken and retaken by the contending 
powers Akragas, held by Carthage, stood a Bonmn sie^ 
J 262 ), thePuS garrison escaped, *0 
sold into slavery Seven years lator the ropeopled cAy 
was taken and burned and its walls destroyed ^ a Cat- 
thagmian army Selinous was utterly 
tow-ards the end of the war, Carthago gathered wh^c 
strength again in a few points m the wrat , 

and Elymmn Eryx alike gave way to the new ^ 

Drepanon, which, along with Lilybaion, held outtiU the 
end of the w at Segesto, subject to Carth^e, still remem- 

bered Its old traditions, and the sons of iEneas were wok 
corned as deUverers by the Trojan city Kamanna and 
inland Henna passed to and fro between 
But the great exploit of Rome was the second winning oJ 
Panormos for Europe, and its bnUiant defence 
Semitic enemy highest calling of the Gr^ek had 


now, in the Western lands, passed to the Roman By the 27tt aioa 0 . 
treaty which ended the war Carthage ceded to Romo all 
her possessions in Sicily As that part of the island which 
kept a national Greek government became the first king- 
dom dependent on Romo, so the share of Carthage became 
the first Roman province One point alone did not come 
under either of those heads Messana, Mamerttna wntas, 
remained an Italian ally of Rome on Sicilian soil 
We have no picture of Sicily in the first period of 
Roman rule One hundred and seventy years later, several 
towns withm the original province enjoyed various degrees 
of freedom, which tlicy had doubtless kept from the begiu- 
ning Besides the old ally Messana, Panormos, Segesto, 
with Kontonpa, Halesa, and Hahkye, once Sikel but now 
Hollenizcd, kept the jiositiou of free cities (Itbeia, et tm- 
mmtes, Cic, Veir, 111 6) The rest paid tithe to the 

Roman people as landlord Tlie province was ruled by a 

pnetor sent yearly from Romo Witbin the Roman pro- 
vince the now stole of things called forth much discontent, 
but Hieron remained the faithful ally of Rome through a 
long life On his death (215) and the accession of his 
grandson Hieronymos, his dynasty was swept away by the 
last rev olution of Greek Syracuse The result was rov olt 
against Rome, tbe great siego by Marccllus, the taking of 
the city, the addition of Hieron’s kingdom to the Roman 
province Tw'o towns only, which had taken the Roman 
side, Tauronienion and Notes, were admitted to the full 
privileges of Roman alliance (of Diod Fr , Hoeschl , lib 
will p 18, Cic., Veir, 111 6, v 22) Tauromemon 
indeed was more Inghly favomod than the children of 
Mnmers Romo had a right to demand ships of Messana, 
hut not of Tauromemon Some towns wore destroyed, 
the iieople of Henna were massacred Akragas, again 
hold for Carthage, was for four years (214-210) the centre 
of an active campaign The story of Akragas ended in 
plunder, slaughter, and slavery, three years later, the 
story of Agrigcntum began 

The reign of Hicron was the last time of independent 
Greek culture in Sicily His great works l»long to the 
special history of .Syracuse , but his time maAs the growth 
of a new form of local Sicihan genius Tlio spread 0 
Hellenic culture among the Sikels had m return made a 
Greek homo for many Sikel behefs, traditions, and customs 
Bucolic poetry is the native growth of Sicily , in the hwds 
of Theokritos it grow out of the germs supplied by Epi- 
charmos and Sopbron into a distinct and hnisbed form 0 
the art. The poet, himself of Syracuse, went to and fro 
between tlie courts of Hieron and ^’tolemy ^ilndolphos , 
but his poetry is essentially Sicilian So is that of his 
ccssors, both tho Syracusan Moschos and Bion of Smyroo, 
who came to Sicily as to his natural school The most 
renowned Sicilian nomo of this time, of 
18 hardly distinctively Sicilian A great ^ ^ 

history of science, a great name in the local “ 

SytoSso, he had not, like the earlier Pj^osophem and the 
Wic ^oets, any direct bearing on the gcncml political 

or intellectual development of the island eieiir 

With tho incorporation of tho kingdom of HJeron into the 
Roman province independent Sicilian Insto^ comes to an 

ondfoT mtS 4 c 8 Of the state of Sicily under tlm Roman 

commonweaffour chief source of sSv 

intr of Cicero acainst tho worst Roman oppressor of “ 

Gttius Verres Next in importance to this come those f mg- 
mS ofTodoros which describe tho two msurreefaons of 
Se slal Between those insurrections came Icff Jj; 

tton of mS litor tl>«n 
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210 ».&. the Koman people stepped into the position of Carthage, in 
477 A.D another part into that of King Hieton The alhed cities 
kept their several terms of alliance , the free cities kept 
their freedom, elsewhere the land paid to the Boman 
people, according to the law of Hieron, the tithe which it 
had paid to Hieron But, as the tithe was let out to 
pubheans, oppression was easy The prsetor, after the occu- 
pation of Syracuse, dwelled there in the palace of Hieron, 
ns in the capital of the island Bnt, as a survival of the 
carher state of things, one of his two quiestors was 
quartered at Lilybaiou Under the supreme dominion of 
Borne oven the unpnvileged cities kept their own laws, 
magistrates, and assembhes, provision bemg made for suits 
between Bomans and Sicilians and between Sicilians of 
different cities {Yen , ii 16) In Latin the one name 
Siculi takes in all the inhabitants of the island , no distmc- 
tion IS drawn between Greek and Sikel, or even between 
Greek and Phoenician cities It is assumed that all Sicuh 
are Greeks {Yen , ii 3, 29, 49, 52, 65, m. 37, 40, 73) 
Even in Greek, ^iKckot is now sometimes used instead of 
iiKeAtwTttt AH the persons spoken of by Cicero came to 
hai e Greek names save — a most speaking exception — Gaius 
Hems of Mamerttna civitas Inscriptions too from Sikel 
and Phoenician cities are commonly Greek, even when they 
commemorate men with Phoenician names, coupled perhaps 
with Greek surnames {GIG, ni 597, cf 628) The 
process of Heilcnization which had been so long gomg on 
had at last made Sicily thoroughly Greek Boman con- 
quest Itself, which everywhere earned a Greek element 
with It, would help this result The com of the fertile 
island was said even then to feed the Boman people It 
was this character of Sicily which led to its one fnghtful 
piece of lo^ history The evils of slavery and the slave- 
trade in their worst form — ^the slavery of men who are 
their masters' equals in all but luck-~reached their height 
in the 2d century n c The wars of Borne, and the systm- 
atic piracy and kidnapping that followed them, filled the 
Mediterranean lands with slaves of all nations Sicilv 
stood out before the rest as the first land to be tilled bv 
mave gangs, on the estates both of nch natives and of 
Boman settlers The free population naturally degener- 
ate and died out The slaves were most harshlv treated, 
and ei en encouraged by their masters to rob The land 
was ^11 of disorder, and the pnetors shrank from enforo- 
lug tbo law against offenders, many of whom, as Boman 
knights, might their own judges Of these causes came 
the two great slave-revolts of the second half of the 2d 
century b c They did not stand alone in the world but 
no others reached the same extent The first outbreak was 
stain^ by some excesses, but after that we are struck with 

The} form armies which could P/imo “ i 

But the natn e deiticTS ZZ . "l^Sion 

Bomo mgta hw ,„elM »' 


The slave wars were not the only scourge that fell on Later 
Sicily The pirates troubled the coast, and all other evils Roman 
were outdone by the three years’ government of Verres^^"* 
(73-70 B c ) Besides the hght which the great impeach-* ^ 
ment throws on the state of the island, his administration 
seems really to have dealt a lasting blow to its prospenly 
The slave wars had not directly touched the great cities , 

Verres plundered and impoverished everywhere Another 
blow was the occupation of hlessana by Sextus Pompeius 
in 42 BC He was master of Sicily for six years,* and 
Strabo (vi 2, 4) attributes to this war the decayed state 
of several cities To undo this mischief Augustus planted 
Roman colomes at Syracuse, Tauromenion, Thermie, Tyn- 
daris, and Katana The island thus received another 
Itahan infusion , but, as elsewhere, Latin in no way dis- 
placed Greek, it was simply set up alongside of it for 
certain purposes Boman tastes now came in, Roman 
bmldings, especially amphitheatres, arose But Sicily 
never became Boman hke Gaul and Spam. The dictator 
CiEsar designed the Boman, and Marcus Antonius the 
Latin, franchise for all Sicily, but neither plan was 
earned out Sicily remained a provmce, a provmce of the 
senate and people, not of the prmce Particular cities 
were promoted to higher privileges, and that was all The 
Mamertines were Bomans in Plinys day , two free cities, 
Kentonpa and Segesta, had become Latin , still later, Phee- 
mcian Lilybaion received a Roman colony All these w ere 
steps in the progress by which, in Sicily as elsewhere, 
political distractions were broken down, till the edict of 
Antoninus bestowed at least the Boman name — no small 
gift — on all Roman allies and subjects Sicdy was now 
part of Bomanta, but it was one of its Greek members 
Till this change was made, Sicdy could not be ra any 
sense incorporated with Italy In the division of Con- 
stantine, when the word province had lost its meaning, 
when Italy itself was mapped out into provinces, Sicily 
Wme one of these last Along with Africa, Rretia 
(Bhietia), and uestem lUyncum, it became part of the 
Italian praefecture, along with the islands of Sardinia 
and Corsic^ It became part of the Italian diocese It 
WM now ruled by a corrector (see the letter of Constantrae 

Joh^es), afterwards by a consular under the authonty 
of the near of the Roman city {Mt Imp , 14, 6) Pew 
emperors visi^ Sicily, Hadrian was Siere, as every- 

^ (C' -0 , 10) In Its provincial state 
Sicdy M back more than some other provinces Ausonius 
could stdl reckon C^tina and fourfold Syracuse ("quad 
rupheea Syracusas ”) among noble cities , but Sicily m not 

Egypt rather than Sicdy that feeds Rome The island has 
TlftvA a very characteristic fact, a third 

External history S 

TO^d be none ra the central island, with no frontier ?nen to 

th Z nations planted new powCT^not on 

the frontier of the empire, but at its heart ^ 

Sicdian expedition, but a storm hindered him < 3 ®^ ^ ^ 

to be reacW only by a tSi^ ^ 

jay thiough Gaul, Spain, and Afrma. Ih^VanTf® 
dwells at Carthage iLtead of n Vandal now 
(42M77) bumS 

andPhcemcianhadstnrpn Roman 

and the Balearic Isles Sinlvi Sardinia, Corsica, 

pou er at Chrthage Gaisenc. of ^ naval 

bal. makes a tr^ty mth oLf ? ^ Hanni- 
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Vitensis, 1 4) tho island on condition of a tribute, wbicb Mas 
liardly paid by Tlieodonc. Sicily mtis now ruled by a Gotluc 
count, and tbo Gkitbs claimed to Laie treated the land 
Mith special tenderness (Procopius, Jiefl Goth, lu. 16) 
The island, like the rest of Theodoric’s dominions, was 
certainly well looked after bj the great king and his 
mimster , yet we hear daikly of disaffection to Gothic rule 
(Cass , Var , i 3) Theodoric gave back Lilybaion to the 
Vandal king Thrasamund as the douTy of his sister Anala- 
fiida (Proo, Bill Vand, i S) Yet Liljbaion Mas a 
Gothic possession when Behsarius, conqueror of Africa, 
demanded it lu "vain as part of tlie Vandal possessions 
(Procj^eff ra»d,ii 5, Bell Goih,i 3) In the Gothic 
Mar Sicily Mas the first land to bo recovered for the cm 2 )iro, 
and that Mith the good Mill of its people (635) Panornius 
alone was stoutlj defended by its Gothic garrison In 550 
Totila took some fortresses, but the great cities all with- 
stood him, and the Goths m ere dri\ on out the ne\t year 
Sicily was thus won back to the Koman dominion, but 
indwtUo the seat of the Homan dominion was noM at Constantuioiilo 
Bclisarius Mas PjTrhos and Jrarcolhis in one For 430 
years some part of Sicily, for 2S3 years the Mholo of 
again remained a Homan piovmce To the Gothic count 
again succeeded, under Justinian, a Roman prator, in 
Greek o-rparij-yos That Mtis the official title , we often 
hear of a pait man of Sicily, but patncian Mas in strictness 
a personal rank In the later inapinng out of the cmiuro 
into purely military divisions, the ihemc (depa) of Sicily took 
in both the island and the nearest peninsula of the main- 
land, the oldest Italy The island itself was divided for 
financial irarjioses, almost ns in the older times, into the 
two diMsions of Syracuse and Lilybaion The levoliitions 
of Italy hardly touched a land Minch looked steadily to 
the eastern Rome as its head The Lombard and Frantush 
masters of the peninsula never fived tlieiusehos in the 
island 'Vnien the Frank took the imperial cronn of the 
West, Sicily still kept its allegiance to the Augustus mIio 
reigned at Constantinople, and Mas only torn aMay jncce- 
meal from the cmpiroTiy the next raco of conquerors 
Etdesi- This connexion of Sicily mth the eastern dnision of 
Bstical the empire no doubt largely helped to kceii up Greek life 
wth****^ in the island This mus of course strengthened by union 
italj ■"'ith O' pouer wluch had already a Greek side, and Mhero 
the Greek side soon became dominant Still the con- 
nexion Muth Italy Mas close, especially the ecclesiastical 
connexion Some things tend to make Sicily look less 
Greek than it really was The great source of our knoM- 
Icdge of Sicily in the century' Mhich folloMcd the recon- 
quest by' Behsarius is the Lettos of Pope Gregory the 
Great, and they naturally show the most Latin side of 
things The merely official use of Latin Mas, it must 
be remembered, common to Sicily Muth Constantmojile 
Gregory’s Letten are largely occuined Mith the affairs of ^ 
tlie great Sicilian estates hold by the Roman Cliurch, as 
by' the churches of Milan and Ra'N enna But they deal 
with many other matters (see the collection in Johannes, 
CD, Mliero the letters bearing on Sicily are brought^ 
together, or tlie usual collection of his letters) Saint j 
Paul’s Msit to Syracuse naturally gaio ri'^o to nmn'\ ; 
legends , but the Christian Church undoubtedly took early , 
root in Sicily Wo hear of Manichaians {CD, 163),, 
Joivs Mere plentiful, and Gregory' causes compensation 
to be made for the unlawful destruction of synagogues 
Of paganism m o find no trace, sa\ c that pagan slai cs, doubt- 
less not nati\ cs of the island, m ere held by Jews {C D ,12. t) 
Herein is a contrast betn eon Sicily and Sardimn, Mlicro, ac- 
cording to a letter from Gregori to the empress Constnutim, 

M ifo of jSIaunco (594-595), praying for a lightening of taxa- , 
tion in both islands, jiaganism still lingered (C 121) 
Sicily belonged to Uio Latin jjatnarebato, but mo already 




tliocommg dispute:, beJ 11 cell 477 S'") 
the Easton and Western Churches Things Mere cl, aimed 
when, in tho early days of the iconoclast control crsi, I to 
the Isaunan confiscated tho Sicilian and Calabrian estates 
of tho Homan Church (Tlieopli , i 631) 

In tho 9th, 10th, and 11th centimes tho old drama of 
Sicily MM acted again Tho island is again diopnltd 
between Earopo and Asm, transplanted to Africa bctMccn 
Greek and Semitic duellers on her omti soil Panonmis 
and Sy'ncuso nro again tho headquarters of races and 
creeds, of creeds yet more than of races Tho older 
religious differences-— not small ccrlamly mIich the choice 
lay' betn cen i{cus and Moloch — Mere small oonijiarcd 
M'lth tho strifo for life and death betn eon Cliri‘!tendoin 
and Islam Gregory' and ^lahonict More contemjiornrics, 
and, though Saracen occupation did not begin in Sicily 
till more than tMO centimes after Gregory’s death, 
Saracen inroads began niiicli sooner In Ofifi (TJicopli , l.-trh 
1 532) jiart of Sicily was plundered, and its inhabitant'. 
carried to Damascus 'I’lien came the strange ojnsodc of 
tho visit of Constans tho Second (011-068), the first 
emperor, it Mould scciii, mIio had set foot in Nicih iiiicc 
Julian After a Mar Mith the Loinlvinls, after tMelio 
day s’ plunder of Rome, he canio on to Sy mcu'c, Mhorc his 
ojijiressions led to Ins murder in 60S Sicily noM kim for 
tlio first tune the setting up of a tyTant in the later sense 
Mcketios, commander of tlio Eastern nnn> of Constans, 
reiolted, but Sicily and Homan Italy kcjit their nllegiamo 
to tho ncM emperor Constantino Pogonatos, mIio cnnic in 
person to destroy' Iain Then came another Saraten inroad 
from Alexandria, in mIiicIi Syracuse nns sacked (Paid 
Dmo, a 13) Others followed, but there mos ns yet no 
lasting scttlomont ToM-nrds tho end of tbo 8th century, 
though Sicily itself Mas untouched, its patncians and tbcir 
forces jilny a jmrt m tho ailairs of soiitlicni Italy ns enemies 
of tho Frankish poncr Clmrlcs hiniscU Mas bebotd 
(Thcoyih,! 730) to ha\c designs on Sicily , but, mIioii it 
canio to Saracen mansion, tho syinpatlncs of Imlli jiopo 
and C.usar lay Mith tho inxadcd Christian land (J/tm Car , 

323, 328) 

In 813 a peace for ten years Mas made botMCcn thcS'inm, 
Saracens and tho patnemn Gregory A fcM year, after iieonqnt'.t 
exynred Saracen settlement in tho island begins Tins Mas 
a special tunc of Saracen inroad on the islands belonging 
to tho Eastern empire Almost at the same moment Crete 
was seized by a band of adi enturors from Spam But tho 
first Saracen settlors in Sicily Mcrc the ^Vfripnii neighbours 
of Sicily, and they Mere called to the Mork by n homo 
treason Tho story’ 1ms been tricked out Milh many 
romantic details {Citron Salem , GO, ap Pertz, in 46S , 

Thcoyih Cont , ii 272 , Gcorgo Kedrenos, n 97) , but it 
seems plain that Etiplicniios or Eiitliymzos of .S\rar»*.e, 
supiiortcd by Ins omxi citizens, rcxoltcd against Alielmcl the 
Stammerer (820 829), and, Mhen defeated bi an inipcnnl 
army, asked help of Ziy tdet Allah, the Aghlabite pnnrc nf 
Kairawdn, and offered to hold tho island of him 'Jin 
struggle of 138 years non began ^upllcmlo^, a )iiijij»t 
emperor, Mas led about by liis Saracen allies mneb ns 
earlier jmppet cmyicrors had been led about 1,\ Alone and 
Atanlf, till ho mms slmn m one of the many Mcges 'Jhe 
second Semitic conquest of Sicih began in 827 at 'Nlaz'ara 
on tho old border of Greek and Pheenicmn But the land 
bad a btaxo defender in the yntnemn Thcodoto- and tla 
inxadcrs met Math a stout resistance Inith in the island and 
from annies both from Constantinople and from B\ nntin» 

Italy The adxancc of tho imndcrs was sIom In Ivo 
years all that Mas done Mas to ocenjn Mazz-ara and Mim nm 
—tho old Menni of Doukctios— strange [>oin(- rirtamh f.* 
begin Math, and srcnnngh to di-triM -\gri„i i .nm i'*'i 
used to destruction Attacks on ‘'xncu'c Gib i, •■a itul 
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829 1060 attacks oa Henna — Casirum Enna, now changing into 
Castrum Johanna (perhaps KaaT/wiawjj), Castrogiovanni 
The actual gain was small , hut the invaders took seizin 
alike of the coast and of the island 
A far greater conquest followed when new invaders 
came from Spain and when Theodotos was killed m 830 
The next year Fanormus passed away for ever from Boman, 
for 230 years from Christian, rule Syracuse was for 
fifty years, not only, as of old, the bulwark of Europe, 
but the bulwark of Christendom By the conquest of 
Fanormus the Saracens were firmly rooted in the island 
We hear dimly of treasonable dealings with them on the 
part of the drattgos Alexios, son-in-law of the emperor 
'fheophilos , but we see more clearly that Saracen advance 
ivas largely hindered by dissensions between the African 
and the Spanish settlers. In the end the Moslem con- 
quests m Sicily became an Aghlabite principality owning 
at beat a formal supenonty in the princes of Kairawlin 
With the Saracen occupation begins a new division of tlie 
island, which becomes convenient in tracing the progress 
of Saracen conquest. This is into three valleys, known in 
later forms of language as Val di Mazzara or Mazza in the 
north west, Val di Noto in the south east, and Val Demone 
(a name of uncertain ongin) in the north-east (see Aman, 
Mttsvlmani in Sicilta, i 465) The first Saracen settlement 
of Val di Mazzara answers roughly to the old Carthaginian 
possessions From Fanormus the emir or lord of Sicily, 
Mohammed ibn Abdallah, sent forth his plunderers through- 
out Sicily and even into southern Italy There, though 
they made no lasting settlements, they often occupied par- 
ticular points A consul or duke of Naples in 836 even 
asked for Saracen help against the Lombards, which he is 
^id to have repaid by help agamst his fellow-subjects in 
Sicily (Johan, Diac , 57 , Aman, i 314) 

of the next ten years was the conquest 
o the Val di Noto, but the first great advance was made 
elsewhere In 843 the Saracens won the Mamertine city- 
Me^na, and thus stood in the path between Italy and 
toicily Then the work of conquest, as described by the 
Arabic imters, went on, but slowly At last, in 859, the 
vepr centre of the island, the stronghold of Henna, was 
token, and the mam part of Val di Noto foUowed But 
hloshxm helped the Chnstians, 
towns, and beat oflF aU attacks on 
o/Roff Tauromemum. It is strange that the reign 

muour in rif a time of such renewfd 

^gour in the empire, was the time of the greatest of oU 

aZnc!S f^ntier Wet 

^ ™penal fleets threatened Fanormus 

chinSd i f Ahmed in Afnca 

changed the face of things The emir in Sicily Ja'far ibn 

the caster^ cS to n "ear 

Messano. But between Mn without 

tmn valour tofatmSrhaSZA“'’^ 

seven years Hennobnd Ko "waged for eighty- 

tosistaLe a Chr^i^ 

by the small fort of Rametta^nnf ^ ^ 

Moslems of Sicilv were Messina. The 

against Berbers, ^th 

'’^rovl'j ) r? SXfrot 


against the Chnstians led to the first taking of Tauromemum 
(9^08), of Bametta, and of other points The civil war that 
followed his death, the endless revolutions of Agrigentum, 
where the weaker side did not scruple to call in Christian 
help, hindered any real Saracen occupation of eastern 
Sicily The emperors never gave up their claims to Sicily 
or their hopes of recovering it Besides the struggle with 
the Christians in the island there was often direct warfare 
between the empire and the Saracens, but such warfare 
was more active in Italy than in Sicily In 956 a peace 
or truce was made by the emperor Constantino Porphyro 
genitus A few years later, Otho the Great, the restorer of 
the Western empire, looked to Sicily as a land to bo won 
back for Christendom It had not yet wholly passed awnj , 
but the day soon came Strange to say, as Syracuse fell 
in the reign of Basil the Macedonian, the Saracen occupa 
tion was completed in the reign of Nikephoros Phokas 
(Nicophorus Phocas), the deliverer of Crete In the leiy 
year of his accession (963) Tauromemum was taken for the 
second tuue,and became for a hundred j cars aMohammedan 
possession Bametta alone held out A fleet and army 
from Constantinople went in \ain to its help, the lost 
stronghold of Clmstendom was taken (965k and for a 
season all was over 

Thus in 138 years the Arab did what the Canannite had 
never done The whole island was a Semitic, that is now 
a Mohammedan, possession The Greek-sjieaking Boman 
of Sicily was a bondman in his own land, like the Latin- 
speakiiig Boman of Spam Yet the complete Saracen 
possession of SicUy may seem a thing of a moment Its 
first and longest period lasted only 73 jeare In that 
time aiohammedan Sicily was threatened bj a Western Rccon 
empmOT, the Arabic writers claim the Saracen armj bj quMtbj 
which Otho the Second was beaten back m 982 as a Sicilian 
K A niightier enemy was threatening in the East ““I"" 
Basu the Second planned the rccoi cry of Sicily in cood 

m Ills school, and eleien jears later the eagles of the new 
Rome apm marched to Sicilian Mctoncs The raiagcs of 
the Sicilian Saracens in the Greek islands were mSc fnghl 
f^ than ever, and Geoige Maniakes, the first captain oHus 

the lost land too was 
helped by Saracen dissensions The emir Abul afar became 

mifcralSoman 

the^CaSr^M ftnnllyall joined against 

10491 ^ Christian nctori 0038- 

foHowed In the host of Maniakes were men of all 

Sr^ or?be Waranginn guard, the best 

Welf IS saJi tThZ Hardrada 

was delivered first Mo ^ P Town after towui 
oZhera Sjracuse, then a crowd 

Byzantine writers claiZK is uncertain , 

but It 18 cXn tir thfi 1 
But court Suence snndo?”““lc®^®" Fanormus 

recalled, under his supiinan ^f'^/ything Maniakes was 
emperor Michael tha Som ^ Stephen, brother-in law of the 

Mina alot tld 

But It could not haie uncertain 

years wheTa cono^^fi under the yoke for many 
thwart him. The^second sZ °° empresses to 

^as short indeed In 1 nfioT ®®®"Pation of all Sicily 
of the first Boji the thirty years* work 

or'SZ rf' sidy were* 

But that subjecUou differed tfey m 

eiy in different times and rule. 
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places The land was won bit by bit One town was 
taken by storm , another submitted on terms harsher or 
more favourable The condition of the Christians varied 
from that of personal slaves to that of communities left free 
on the payment of tribute The great mass were in the 
intermediate state usual among the non-Mohammedan sub- 
jects of a Mohammedan power The dhimml of Sicily were 
in essentially the same case as the ? ayalis of the Turk 
UTiiIe the conquest nas going on, the towns that remained 
unconquered gained in point of local freedom They be- 
came allies rather than subjects of the distant emperor 
So did the tributary districts, as long as the original terms 
were kept But, as ever, the condition of the subject race 
grew worse After the complete conquest of the island, 
while the mere slaves had turned Mohammedans, there is 
nothing more heard of tributary distncts At the coming 
of the Normans the whole Cliristian population was in the 
state of layiths Still Christianity and the Greek tongue 
ne\er died out, churches and monasteries received and 
held property , there still are saints and men of learning 
Panormus was specially Saracen , yet a Christian religious 
guild could be founded there m 1048 (Tahulanum Regit& 
Cap Panm m , p 1) We haA e its Greek foundation deed 
It would be rash to deny that traces of other dialects may 
not have lingered on , but Greek and Arabic were the 
two written tongues of Sicily when the Normans came 
The Sicilian Saracens were hindered by their internal feuds 
from ever becoming a great power , but they stood high 
among Mohammedan nations Their advance in civih- 
zation IS shown by their position under the Normans, 
and above all by their admirable style of architecture (see 
Palermo) Saracens are always called in for any special 
work of building or engineering They had a literature 
w hich Norman kings studied and promoted The Normans 
in short came into the inheritance of the two most civilized 
nations of the time, and they allowed the two to flourish 
side by side 

Norman The most brilliant time for Sicily as a power in tne 

conquest, world begins with the coming of the Normans Never 
before or after was the island so united or so independent 
Some of the old tyrants had ruled out of Sicily , none 
had ruled over all Sicily The Normans held all Sicily 
as the centre of a dominion w hich stretched far beyond it 
The conquest was the work of one man, Count of 

the house of HauteviUe, brother of the more famous Bobert 
Wiscard (Guiscard) That it took him thirty y^rs was 
doubtless owing to his being often called off to help his 
brother in Italy and beyond Hadria The conquests of the 
Normans in Italy and Sicily form part of one enterpnse , 
but they altogether differ in character In Italy they over- 
threw the Byzantine dominion, their own rule w^ ^rhaps 
not worse, but they were not deliverers In Sicily they 
were everywhere welcomed by the Christians as dehverers 

from infidel bondage , „ , ii „ 

As in the Saracen conquest of Sicily, as in the 
tine recovery so in the Norman conquest, the ramediate 
- SLrrj’g."„byal.ome.;^t» 

already made a plundering attack, when Becumen ot 
CkSma,Xven out by his brother, urged him to serious 
mlS MeSsL w^ taken in 1060, and became for a 

Smid the conquX Bat .t 

changed their minds, and jeine Potania Beenmen 

besiie the count in ^ cj^ 

was set up again as Bogers vassal, ana ne fe 

till he was killed Boger soon te^^® ^ ^^“help as the 
Saracen capital Against that city he had Pis^ y ^ 
inscription on the Pisan rfi/mno AVitn^sM (cf Geoff Ma^, 

Hnt Palermo was not taken until lOl 1, and tnen omy 
bj^the W^ofS^ohert, wbok.pt the prize to himcelf 


Still its capture was the turning-point in the struggle lOCO lOOO 
Taormina (Tauromenium) was won in 1078 Sjracuse, 
under its emir Benarvet, held out stoutly He won back 
Catania by the help of a Saracen to whom Boger had 
trusted the city, and whom he himself punished Catania 
was won back by the count’s son Jordan But progress 
was delayed by Jordan’s rebellion and by the absence of 
Boger m his brother’s wars At last, in 1085, Syracuse was 
won Next year followed Girgenti and Casi ogiovanni, 
whose chief became a Christian Noto, the Saracen Ba- 
metta, held out till 1090 Then the whole island was won, 
and Boger completed his conquest by a succassf ul expedition 
to Malta 

Like the condition of the Greeks under the Saracens, so Saracens 
the condition of the Saracens under the Normans difiered^nder 
in different places according to the circumstances of each 
conquest The Mohammedan religion was everywhere 
tolerated, in many places much more But it would seem 
that, just as under the Moslem rule, conversions from 
Christianity to Islam were forbidden On the other hand, 
conversions from Islam to Christianity were not always 
encouraged, Saracen troops were employed from the begin- 
ning, and Count Boger seems to hav e thought them more 
trustworthy when unconverted. At Palermo the capitula- 
tion secured to the Saracens the full enjoyment of their ow n 
laws , Girgenti was long mainly Saracen , in Val di Noto 
the Saracens kept towns and castles of their own On 
the other hand, at Messina there were few or none, and 
we hear of both Saracen and Greek villains, the latter 
doubtless abiding as they were m Saracen times But 
men of both races were trusted and favoured according to 
their deserts The ecclesiastical relations between Greeks 
and Latins are harder to trace At the taking of Palermo 
the Greek bishop was restored, but his successors were 
Latins, and Latin prelates were placed in the bishopnra 
which Count Boger founded Urban the Second visited 
Sicily to promote the union of the church, and he granted 
to the count those special ecclesiastical powers held by 
the counts and kings of Sicily as hereditary legates of the 
Holy See which grew into the famous Sicilian monarchy 
{Geoff Mai , iv 29) But Greek worship went on , at 
Messina it lingered till the 14th and 15th centunes (Pirro» 

Sialta Sacra, i 420, 431, 449), as it has been since brought 
back by the Albanian colonists But the Greeks of Sicily 
have long been united Greeks, admitting the authonty or 

the see of Borne , „ , t 

In Its results the Norman conquest of Sicily wm a l^tm 
conquest far more thorough than that whicli had been 
made by the Boman commonwealth The Norman pnncM 
protect^ aU the races, creeds, and tongues of the 
arppt Saracen and Jew But new' races came to settle Lin 
alongs’ide of them, all of whom vrare Latin ^ S rfemeSu 

ofiicial speech was concerned. The Normans brought the 
French tongue with them, it remained the court speech 
dunng the 12th century, and Sicily was thrown open to 
all speakers of French, many of whom 
There was constant intercourse between the two great 
islands, both ruled by Norman kings, and many natives ol 
SiiglSd fifed high Jacesm Sicily But Franch was o^y 
a l^Euage of society, not of business or literature The 
langtS of inscriptions and documents arc Greek, Arakc 
Sd ]Stin, in private wntings sometim^ Hebrew Tho 
kings understi^ Greek and Arabic, and theu deeds ai^ 
worS were commemorated in both tonnes Hence wmra 

rSet. at tot ee etmage, «.at Amtae, .aj 
■Prpneh have all given way to a dialect of Italian i 
to eSee ufto .eek ' The 
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1090 1197 Thus at Messina, •vrhere vre hear nothing of Saracens, wo 
hear much of the disputes betrveen Greeks and Lombards 
The Lombards had hardly a distinct language to bring with 
them At the time of the conquest, it was already found 
out that French had become a istinct speech from Latin, 
Itahan hardly was such The Lombard element, during 
the Norman reign, shows itself, not in whole documents 
or inscnptions, but in occasional words and forms, ns in 
some of the mosaics at Monreale. And, if an} clement, 
Latin or akin to Latin, had lingered on through Byzantine 
and Saracen rule, it would of course be attracted to the 
new Latin element, and would help to strengthen it It 
was this Lombard element that had the future before it 
Greek and Arabic were antiquated, or at least isolated, in 
a land which Norman conquest had made part of 'Western 
Europe and Latin Clinstendom They could grow only 
within the island , they could gain no strength from out- 
side Even the French element was in some sort isolated, 
and later events made it more so But the Lombard 
element was constantly strengthened by settlement from 
outside In the older Latm conquest, the Latin earned 
Greek with him, and the Greek element absorbed the Latin 
Latm now held in western Europe the place which Greek 
bad held there Tims, in the face of Italian, both Greek 
and Arabic died out Step by step, Christian Sicily 
became Latin in speech and in worship But tins was 
not till the Norman reigns were over Till the end of 
the 12th century Sicily was the one land where men of 
divers creeds and tongues could h\e side by side, eacb m 
his own way 

Hence came both the short-lived brilliancy of Sicily and 
Its later decay In Sicily there were many nations all 
protected by the Sicdian king , but there was no Sicilian 
nation. Greek, Saracen, Norman, Lombard, and lew 
rould not be fused into one people, it was the boast of 
Dicuy that each kept his laws and tongue undisturbed 
buch a state of thmgs could live on only under an cn 
ughtened d^otism, the discordant elements could not 
^m to work out really free and national institutions 
bicUy had parliaments, and some constitutional principles 
were weU understood But they were sssemblms of barons. 
OT at most of barons and citizens, they could only have 
represented t^Latin elements, Norman and Lombard, in 

Site and bis Latin 

Saracen were pro- 

*ts greatness bad no ground- 
national life, for lack of it the most brifint of 
kingdoms presently sank below the level of other lands 

*^® ‘‘“i® from the birth of 

was soon granted t^emiti,- i Palermo 

head of sSy On tL *^® chiding 

H.8» 

won To the A«n!.o« r fireat Italian domi- 



oi me JSastern emmre in Tfoi„ 7’/, “ oepenuency 

an undoubted land of the (^140) the Abnizzi, 

formed a dommiou Sch hJf 
bonded over from onrZi“ united. 


other state m ESrbut*;r‘''f> ^ 

changed at all i?^o Ler I™ ^7 
rity of 

'hing of Sicily and ited^ 


changed at all In iian t>“" icontier 


- o the strange 
This, on his recon- 


cilation with Pope Innocent the Second, he exchanged for 
“king of Sicily and of the duchy of Ajmlia and of the jinn 
cipahty of Capua " By iirtue of the old relations between 
the popes and the Noniians of Apulia, be held his kingdom 
in hef of tho Holy Sec, n yxisition which on the whole 
strengthened the royal power But liis pov er, lik c flint of 
Dionysiosand Agathoklcs, was felt in more distant regions 
His admiral George of Antioch, Greek by birth and (rrid, 
warred against the Eastern empire, won Corfu (Koryjdio, 
tho name of KorkyTa is forgotten) for a st i-.oii, and earned 
off the silk-workcrs from Tlioks and IMojionm '-o-t to 
Sicily But Manuel Konmenos (Comncmis) ruled in the 
East, and, if llogcr tbrcatciud Constantinople, Mnniiol 
tlircatcncd SiciK In Africa the work of -\gatbokles was 
more than renewed, Maliadia and other jioirits were won 
and kept ns long ns Bogcr li\ed Thc^o cvjiloits won 
him the name of the terror of Grciks and ’sancens To 
tho Greeks, and still more to the Siraceiis, of Ins nnn 
lb-land he was a protector and MUiielliiiig more 
Roger's son Millmm, sunmnitd the Rad, was < row ned M ilUact 
in his father’s lifetime in 1 1 ll Roger dud in 1 1 'i J, .md * R 
IVilliam’s sole reign lasted till JJCO Jf w is a tiiiio of 
domestic rdnillions, chiefly against the king s unjirijm! ir 
ministers, ami it is further mnrkcil by tlie‘ lo^, of Rogirs 
Afncan conquests After M illiam llio Rid c-ime 0^66 
1189) his son M 1 Ilium the Gowl I'lilike* ns wtrt tin* 
two men in tlicniscKes, m their foruien j*olic\ they an 
hardly to Iw distinguished 1 be Bad M illmin has a short 
quarrel with the pope, otbcnvi«e Bad and Ootwl alike' 
appear ns zealous suiqiorters of Alevniider flic Third, and 
ns enemies of Imth empires Tlio Ijistcrn warfare of the 
Good IS stained by the frightful sack of Tbes alonica , it 
ts marked also liy the formation of an I3nst< rn staf< under 
Sicilian buptemacy (118C) Corfu, the i>os,csMfm of 
Agnthokles and Roger, watli Durazzo, Ctplnlonin, nud 
^7 '\^llllnnl to bis admiral ^iarganlo 
yrjth the strange title of king of the Epeirols He foiindcil 
a dyaiasly , though not of kings, «i Ceplmloum and /.ante 
Corfu and Durazzo were to bo more clo-eh coimcftcd 
t«o Sicuian crown 

The bnghtest days of Sicily ended with M illmm tho 
Good Hts ninmago wath Ioanna, daughter of Htnrv of 
Anjou and England, wus childless, and M illmm tned to 
proraro the siirecssion of his aunt Constance and her 
husband, King Henry the SiMh of Gornmny, son of the 
emperor Frederick the I irst But the pros,,e'el of oSinau 
nilo was unpopular, and on IVillmm’s eKAth the crown 
jrawed to Tnncr^, an illegitimate grandson of Kmg Ro-er, TaacivJ. 
ere f ngh.sh lustones in the sto.^ of jf'icbnSr ^ 

crusade In 1191 Henry, now emperor, nsbcrtcd bis 
claims, but, while Tnncred lived, ho did little, in Sitih 

and the ncce&sion of his young son IVillinm the 'Ami the Wnttwi 

Sidy and the Imlmn p^ss^ 

«« nwoiint of crucify winch outdid any earlier 

f i »' 1197, caMne the 

kuigdom to his young son Frederick bcir nf ® ^ 
l^mga through his mother ’ " 

reiras C bS wo^ri conquest and the Nornmn 

Sns For ''' contoinponiry h.s- 

otdBci- A times hare wo richer materials Tho 

0% 1 ^f®nte Cassino, wt exTste 

only in an Uid French translation IVo lm\c also for tlm 

tidveraestf «'® and par- 

Geoffrey Malatemi Iij 9f I’™®® "ritcrswo liaio 
archbishop of Salerno Telcsin, Romuald 

PalcaS one Z Honoyento, aboye all Hugo 

naus, one of the very foremost of mcducynl WTite^ 
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Not one ot these Latin "writers "was n native of the island, j 
niid w'e have no rccoid from any iiatn e Greek Occasional | 
notices wo of course haio in the Bj'zantiiie wTiters, and 
Archbishop Eustathios’s account of the taking of Thessa- 
lomca 18 more than occasional And the close eonnexion 
between Sicily and England leads to many occasional refer- 
ences to Sicilian matters in English iiritcrs 

The relations between the larioiis mces of the islands are 
most instnictne The strong rule of llogcr kept all in 
order Ho (jailed himself the defender of Christians, 
others, on account of his favour to the Saracens, spoke of 
him ns a pagan He ccrtainlj encouraged Saracen art and 
literature in e\er\ shape His court was full of eunuchs, 
of w lioiii w 0 hear still more under William the Bad Under 
William the Good the Saracens, without any actual oppres- 
sion, seem to bo losing their position Hitherto they had 
boon one element in the land, keeping their own civiliza- 
tion alongside of others By a general outbreak on the 
death of William the Good, the Saracens, especially those 
of Palenno, were driieii to take shelter in the mountains, 
where they sank into a wild people, sometimes holding 
points of the island against all rulers, sometimes taking 
militarj scriico under them TJie Jews too begin to sink 
into bondmen Sicily is ceasing to bo the land of many 
nations Ining side bj side on equal terms 
Emperor The Germans who helped Henry to wnn the Sicilian 
Preder- crown did not become a new clement in the island, but 
only a source of confusion during the ininoiity of his son 
Ercdcnck — prcscntlj to bo the renowmed emperor Freder- 
ick the Second, “Fridencus stupor mundi et imniutator 
mirabilis” — was crowned at Palermo in 1198, but the 
child, deprned of both parents, was held to bo under the 
protection of his lord Pope Innocent the Third During his 
minority the land was torn in pieces bj turbulent nobles, 
rciolted Saracens, German captains seeking settlements, 
the inaritiino cities of Italj, and professed French deli- 
verers In 1210 the emperor Otho the Fourth, who had 
overrun the continental dominions, threatened the island 
In 1212, just when Frederick was reaching an ago to bo 
of use in his own kingdom, ho was called awa'V to dispute 
the crown of Germanj and Romo with Otlio Eight years 
more of disorder followed , in 1220 the omporor-king came 
back. He brought the Saracens of the mountains back 
again to a life in plains and cities, and presently planted a 
colons of them on the mainland at Nocero, when they be- 
came his most trust} soldiers His necessary absences from 
Sicily led to revolts Ho came back in 1233 from his 
crusade to siiiipress a lovolt of the eastern cities, which 
seem, like those of Italy, to have been aiming ot repu^ 
bean independence A Saracen revolt in 1243 is said to 
have been followed by a removal of the whole romnimt 
to Nocera Some however certainly stayed or came baefc , 

but their day was over , j i 

Under Frederick the Italian or Lombard element finally 
prevailed in Sicily Of all his kmgdoms Sicily was the 
best-beloved Ho spoke all its tonnes, ho protected, ns 
far as circumstances would allow, all its He legis 

lated for all in the spirit of an enhghtened and equal <ics- 
potism, jealous of all special privileges, ’ 

chtu'ches or cities The heretic alone was peraecuted , he 
was the domestic rebel of the church, Saracen and 
entitled to the rights of foreigners \ 
of Arabic learning, suspected even of 
to check the dedine of the Saracen element in Sicily 

The Greek element has no such forces 
It IS still a chief tongue of the ishnd in 
laws are nut forth as well ns in Latin But it is cieany 

a declining element Greek and 

ing survivals in an island which was but one of the many 
Ite kmg No ^vo»4oo that th. Ktla- 


advanced at the cost of all others Frederick chose it os iiW 1282 
the court speech of Sicily, and ho made it more than a 
court speech, the speech of a iiew-bom literature Sicily, 
strangely enough, became the cradle of Italian song 
Two emperors had now held the Sicilian crown On 
Frederick’s death in 1260 the crown passed to his son 
Conrad, not emperor indeed, but king of the Romans Ho 
was nominally succeeded by his son Conradin The real 
ruler under both was Frederick’s natural son Manfred Manfred 
In 1258, on a false rumour of the death of Conrachn, 

Manfred was himself crowned kmg at Palemo He ha(i 
to found the kingdom afresh Pope Innocent the Fourth 
had crossed into Sicily, to take advantage of the general 
discontent The cities, whose growing liberties had been 
checked by Frederick’s legislation, sfirovo for practical, if 
not formal, independence, sometimes for dominion over 
then fellow's The 6th century B o seemed to have come 
back lilcssma laid waste the lands of Taormina, because 
Taormina would not obey the bidding of Messina Yet, 
among these and other clementa of confusion, Manfred 
succeeded in setting up again the kingly power, first for 
his kinsmen and then for himself His reign continued 
that of his father, so far as a mere kmg could continue 
the reign of such an emperor The king of Sicily was the 
first potentate of Ital"y, and came nearer than any prince 
since Louis the SccomJ to the union of Italy under Italian 
rule He sought dominion too beyond Hadna Corfu, 
Durazzo, and a strip of the Albanian const became Sicilian 
possessions as the dowry of Manfred’s Greek wife But 
papal enimty vi ns too much for him His ov erlord claimed 
to dispose of his crown, and hawked it about among the 
princes of the West Edmund of England bore the Sicilian 
title for a moment More came of the grant of Urban 
the Fourth (1264) to Charles, count of Anjou, and through 
his wife sovereign count of Provence Charles, crowned ciiarlM 
by the pope in 1266, marched to take possession of his of Anjou, 
lord’s grant Manfred was defeated and slam at Bone 
vonto The whole Sicilian kingdom became the spoil of 
a stranger vs ho v\ns no deliverer to any class of its people 
The island sank yet lower Naples, not Palermo, was the 
head of the now power, Sicily was again a province. 

But a province Sicily had no mind to be In the con 
tinental lands Charles founded a dynasty, the island he 
lost after sixteen years His rule was not merely the rule 
of a stranger kmg surrounded by stranger followers , tlio 
degradation of the island was aggravated by gr^ oppras 
Sion, grosser than m the continental lands The conti- 
nental lands submitted, with a few slight efforts at resist- 
ance The final result of the Angevin conquest of Sicily 
was its separation from the mainland 

Sicilian feeling was first shown m the support given to 
the luckless expedition of Conradin m 1268 Frightful 
executions m the island followed his fall The rights of 
the Swabian house were now held to pass to Peter (Pearo;, 
king of Aragon, husband of Manfred’s daughter Constance 
The connexion with Spam, which has so deeply affected the 
whole later history of Sicily, now bepns Charles held 
the Greek possessions of afanfred and had designs boUi on 
Epciros and on Constantinople The emperor Michael 
Palaiologos and Peter of Aragon became allies against 
Charles? the famous John of Procida acted as an agent be- 
tween them , the costs of Charles’s ^tern warfare caused 
great discontent, especially in an island vhere some migh 
ftill look to the Greek emperor ns a f 

Peter and Michael were doubtless watching the turn oi 
Logs m Sicily, but the tale of a long hidden co>«l«raQ 
between them and the whole Sicilian ®®‘ 

aside bv Aman The actual outbreak of 128-, the f«n 

moment A ^ ceso of insnlt offered lip n ‘ 
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12S2 1735 to & Sicilian ivoman led to the mnssnrro at Palermo, and 
the hke scenes followed elsenhere The strangers were 
cut off, Sicilj -nns loft to its own people The towns 
and districts left withont a ruler by no means designed to 
throw off the authonty of the oierlord, tho;> sought the 
good will of Pope Martin But paiial interests were on 
the side of Charles, and ho went forth with the blessing 
of the church to win back lus lost kingdom 
Angevm oppression had brought together all Sicilj in a 
common cause There was at last a Sicilian nation, a 
nation for a while capable of great deeds Sicily now stands 
out as a main centre of European jralitics But the land 
has lost its character, it is Incoming the plaything of 
powers, instead of the meeting-place of nations The talc, 
true or false, that Frenchmen and Proien^nls wore known 
from the natives bj being unable to frame the Itnlian 
sound of c show’s how thorough!} the Loinliard tongue lind 
overcome the other tongues of the island In Palcnim, 
once city of threefold speech, a Greek, a Saracen, a Kominn, 
who clave to his own tongue must haic ditd with the 
strangers. 

Peter of Charles was now besieging 'Messina, Sicil} seems to 
Aragon jjave put on some approach to the form of a federal coin 
monwealth Meanwhile Peter of Aragon was watching 
and preparing He now declared himself To all, except 
the citizens of the great citias, a king would ho acicjitahlo , 
Peter was chosen with little ojipositton in a ]Kirlianicnt at 
Palermo, and a struggle of twenf} one xcars began, of 
which Charles and Peter saw only the fir^t" stage In fact, 
after Peter had heljied the Sicilians to rclicic Jlassina, lit 
was vety little in Sicilj , ho hail to defend his kingdom 
of Aragon, which Pope Jfartin had granted to another 
French Charles He was represented bj Queen Constance, 
and his great admiral Roger do I^Kiria kcjit the war awav 
from Sicily, waging it wliollj in Italj, and making Cliarlc-s, 
the son of King Charles, prisoner In 1 285 both the rnal 
kings died Charles had before his death been drnen to 
make large legislative concc-ssions to his subjects to stop 
the tendency shown, especiallj in Naiiks, to join the re 
volted SicUians By Peter’s death Aragon and Sicilj were 
Jam,. ®Wcst son Alphonso took Aragon, and lus 

Jame, second son James took Sicilj, which wns to ,«i!ss to the 

crowned, and held his reforming parliament also M ith 

1288 imder a deceptive negotiation, was crowned king 
of Sicily by Hononus, but he had much ado to defend 
hm rontmental dominions against James and Roger In 
ind Alphonso m the kingdom of Aragon 

real restorer of Sicilian independence 

to tko d.5„r oS tted i 

crowned king He hod ro dofl i e i Frederick was 
and Roger de W 4o foS 
of Promda ffito the had 
mamland . now it. t™. j i’®®.*' ^“Sed on the 


I treat}, confirmed h} Pope Bonifarc the next s car, Pirdenck 
was acknowledged ns king of Tnnncrm for lift Hi uas 
to many the dnnglitcr of the king of Siiih, tu whom (lie 
1 island kingdom wns to niert at liis dintli Tlie Unn. 

I were neicr meant to ho enrni d out 1 n dern k ngiin took 
up the title of king of f'i« il}, and at Jus dinfli in IT fT hr 
was smeetded h} Jus ton J\(er 'fliiri win 


^mland now it wn^ tr„s;;;;d T sTcdy "IIT 

besieged Syracuse as admiral of the Ttnmo rn. lames 
sent his son Robert m lopg Chnrcli, CliarJes 

the one great land battle of the war that i 

was won for Sicily The war ’ * “*i ^^alconana, 

gtat nsgs of Mein., trent ok aulsoTS V 
«.»n,,gld, ...tened .nd 


was smeetded h} Jus ton JMer 'nun win thus Iwol^Pr 
Sicilian kingdoms and two kings of SiuK '1% 1 mg of 
the tiiaininiid is often spoken of for nnimiienn ns 1 mg of 
Naples, hut that de«eriji(ion was iniir iKinn ns n fomnl 
title sale in tin Ifith cenltitx hi Philip, king of j nghnd 
and Nnjiles, and in the Ptli hi lnsrpli Biionuparti and 
lonehim Murat The stnrl dislim tioii was In tun n Sieil} 
on this suit the I’hnros (of Me -sum) and ‘mhIi IkiuhiI tt 
*1 bus the great island of tin AJi diti rratu in ng im 1 h eaiiic 
an independent jmwtr \nd, as fur as I* ..i-lntnin mtild 
innko it, Sinli hi i aim oin of tin fru-t lountrns iii 
1 nropt B\ tin laws of Indiriel jnrliinn nts wen to 
be rcgnlarli luld and without tlieir ron-< at tin 1 ing ronid 
iiotiimki war, pome or allianri Hn trext} of HOJ was 
not ronhnned bi jixrlmnn nt, and m 1 TiT p irJi um nt i ilks! 

Peter to the crow 11 But Sinli never ro i to tin gn ‘itin i 

of itstJnck or Its Nominn dais, and its old rh irn ti r had 
jiT.s...ed awni Of firuls junl s-mixus m now )■• ir onli 
n-s a degraded nnmniit, to la won our, if it inn 1-, to 
the Mestcrii Chiinh The kmu<hini had no for. ign /*'.( 
se-ssioiis, iLtfaintMiniinlsof tin daisof \gnthokh . end 
Roger lingered on The id. of (hrKiofftln \fnrm .vu^l 
was held fora short Imie, and triu- of themmi tma wuh 
flreeec went on in inriotis rh ip, s H j),t „f s nh 
on this side the Plnros kipt (’orfii down to I’f'-r,, tin- e 
laioiid the Plmro-, Imi-iiiu in 1 Jll ourlords of \thft)S 
when that diieh} was ^tlnsl bi (’atahui adi.nttmr- di«’ 
lianded after the wars of Sedi Ir, rnt, fi„ s nlmii 
island of ■Malta liecaint the shelt. r of the Knieht- of Vunt 
John dnicn hi the Turk from Rhoiln, and Sndi J,u 
rcceiicd seicrni eoloni. s of C’hristni, Vlleiniai.s, who Imie 
^ AmJnc l»\ \(t ntifitltcr tori’ip 

Ihcro is no need to diull at leiiutli on U,i Sirihnnsi.W 

! '? r‘ 'Unlanr-nma 

of I rtderick did not fnnn a great di na.-ti I t.di r him and * 
nftCT him Sicili plniid a part in Italian affair . mia.ling 
mid In-iiig invaded on Iwlmlf of the (,liil« llm. i-uii^ IhU 
I was torn hi dissensions kdirien Sini.idi ami Ituh m fac- 
tions, and handed to and fro Intween one Spani'h kl 
nnd another At last Ferdinand the Catholic (1 170 
king h} inhcntniiro of \rngon and of .^licili Wioml thV 

k nTof fhe Tw't “r ^lUd liiiLdf 

Mngof the Two Sicilies Roth were now ruled hi Snani-I, 

iicerois In Cliarlcs the 1 ir-t (151C 

I ^ I'f >nidts k-eame king of the 

T o Sullies at the nlKhcatmn of his father and the two 
crowns ,m^e,l along with CVt.le am A^ m H the 
i T* n I’’” ilomuiions \ f;; 'V" 

l^e the old law s w ere tramph d under foot 1 hn e ri-liiL’- 

aiic £ S»,"d Titoo^''T' 'J' "'S' " 

a; I’"' f 'T 

ilar crowTof C lu” ‘’>® 

the emperor Charles the 'sixtl/'t/ * f*^**"^! 

"ho also iR uassed q' i *’ fourth im])crial king, 

TiiiiM 18 thi sTaii?, n,fer 

"on both iSicihcs from il of Bourbon "ho 

Sms >»“ 
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The "wars of tlio Preiidi l^e^olution again 2 )artcd the Two 
Sicilies In 1798 Ferdinand the Fourth (1759-1825) 
withdrou to tlio island before the French anines In 
1805 he mthdrcft again, uhilo Joseph Buonaparte and 
Joachim Murat reigned on the mainland ns kings of Naples 
Under the Bourbon rule, licsides the common grievances 
of both kingdoms, Sicily had spccinll) to complain of being 
treated as subordinate to Naples But from 1806 to 1815 
Sicih, practically n seiiarate kingdom under Biitish pro- 
tection, enjoyed a measure of uellbeing sudi as it had not 
had for some ngeb, and in 1812 a constitution uus estab- 
lished The European settlement of 1815 brought back 
the Bourbon to his continental kingdom Ferdinand the 
First became a constitutional king o^c^ the United King- 
dom of the Two Sicilies This -was equivalent to the 
suppresMon of the separate constitution of the island, 
and before long all constitutional order uas trodden 
under foot In 1820, and also in 1836 under Francis the 
Fitbt^ Sicih rose for freedom and separation This last 
time the island uus bound y et more firmly to continental 
rule In the general stir of 1848 Sicily again proclaimed 
her independence, and sought for herself a king in the 
house of Sa\oy Again ucro the liberties of Sicily 
trodden under foot, and, in the lost change of all, the 
dolneraiico MTOught by’ Ganbaldi in 1860, if not her 
liberties, her ancient memories ucre forgotten Sicily 
became i>art of a free kingdom , but her king does not 
bear her style, and ho has not taken the cromi of Eogcr 
The ^ cry name of Sicily has been n iped out , and the 
great island non counts only as seven provinces of an 
Italian kingdom 

TIic htumtnre boamig oii Sicily, old oiid iicm, is oiidless It is 
somctUiiig for a land to iiai o bad part of its story told by Tliiicy 
didcs and another by Hugo lalcandus. Of uiodeni boobs Holm s 
Geiditchlc Sieiliais tm AUerlhum (down to the accession of tho 
second Hicron) is of great salue So aro the works of Jhcliolo 
Awan for tho Jtoslcm occupation and tho War of the > espora 
The old local historian Fawcllo must not ho passed by, nor tho 



Knight's Aorwanr f« Sicih( has probably led many to thoir first 
thoughts on the subject , and, as a guide for tho traveller, that oi 
Gstl fcls can hanllv bo outdone (E. A 1 J 


Gstl fcls can hardly 

I’vuT II — Gfocbaphy a>t) Statistics 

Ipiaio 11 The island of Sicily (Ital Staha) belongs to tlio kingdom 
of Italy, being separated from tbo mainland only by tbo 
narrow (about 2 miles svidc) but deep Straits of Messina 
It IS nearly bisected by tho meridian of 14" E , and by 
far the greater part lies to tho south of 38’ N Its 
bouthemmost point, however, in 36’ 40' N is 40' to the 
north of Point Tanfa, the southernmost pomt of Spam 
and of the continent of Europe In shape it is triangular, 
whence the ancient poetical name of Tnnaci^, referring 
to its three promontories of Polorum (now Faro) in the 
north-east, Paebynum (now Passaro) in the south-mt, and 
Lilybffium (nowBoco) in the west Its area, cvcl^ive of 
the adjacent small islands belonging to the 
IS, according to the recent planimetrical <alculation of the 
ilihtary Geographical Institute of Italy, 9860 square miles, 
— conSderably less than one-third of that of Ireland, that 
of the whole comjmi tmenio is 9935 square nii es 
Geo Tho island occuiues that part of 

gmplucnl^liicli the shallowing of the waters divides tliat sea into 
iwMtion and in which there aromunerous indicatrons 

of frequent changes m a recent geolo^ml J , 

channel between Cape Bon in Tunis and the 
Sicily (a distance of 80 miles) is, on the whole, 
than the Straits of Messina, being for 
100 fathoms in depth, and exceeding 200 fathoms oriy 
for a very short interval, while the Straits of Messina, 


which are at their narrowest part less than 2 miles in 
mdth, have almost everywhere a depth exceeding 150 
fathoms The geological structure in the neighbourhood 
of this strait shows that the island must originally have 
been formed by a rupture between it and the niain1nn(l, 
but that this rupture must have taken place at a penod 
long antecedent to the advent of man, so that the name 
Rhegium cannot be based even on tho tradition of any 
such catastrophe The mountain range that runs out 
towards the north-east of Sicily is composed of crystalline 
rocks piecisely similar to those fomung tlie parallel range 
of Aspromonte in Calabna, but both of these are girt 
about by sedimentary strata belonging in part to an early 
Tertiary epoch That a subsequent land connexion took 
place, however, by the elevation of the seorbed there is 
abundant evidence to show, and the occurrence of the 
ramains of African Quaternary mammals, such as Mephas 
mendionahtt E antiquvs, Hippopotamus pmtlandi, as w'ell 
as of those of still living African forms, such as Blepihas 
aft icanvs and Hyictia croeuia, makes it probable that there 
was a direct post-Tertiary connexion also ivith the Afncan 
continent 

The north coast is generally steep and cliffy and abun- Coasts 
dantly provided with good harbours, of which that of 
Palermo is the finest In the west and south the coast 
18 for the most part flat, more regular in outhne, and less 
favonroble to shipping, while in the east, where the sea- 
bottom sinks rapidly down towards the eastern basin of 
the Mediterranean, steep rocky coasts prevail exce 2 jt op- 
posite tho plain of Catania In the northern half of this 
coast the lava streams of Mount Etna stand out for a 
distance of about 20 miles in a line of bold cliffs and 
promontories At various points on the east, north, and 
west coasts there are evidences of a rise of the land having 
taken place wi^in historical times, at Trapam on the west 
coast oven within the 19th century As in the rest of the 
Mediterranean, tides are scarcely observable , but at several 
points on tlie west and south coasts a curious oscillation 
in the level of tho waters, known to the natives os tlie 
mattdblio (oi marobta), la sometimes noticed, and is said 
to bo nlwajs preceded by certam atmospheric signs This 
consists in a sudden rise of tho sea-level, occasionally to 
tho height of 3 feet, sometimes occurnug only once, some- 
times rejieated at interials of a minute for two hours, or 
even, at Mazzara, where it is most frequently observed, foi 
twenty-four hours together 

The surface of Sicily lies for the most part more thanSurfece. 
500 feet aboie the level of the sea Cnltamssetta, which 
occupies tho middle point in elevation as well os m respect 
of geographical situation, stands 1900 feet above sea-level 
Considerable mountains occur only m the north, where 
the lower slopes of all the heights form one continuous 
series of olive-yards and orangeries Of the rest of the 
island the greater part forms a plateau varying in elevsr 
tion and mostly covered » with wheat-fields The only 
iilain of any great extent is that of Catania, ivatered by 
the Simoto, in the east, to the north of this plam the 
active volcano- of Etna (jv) rises ivith an exceedm^y 
gentle slope to the height of 10,868 feet from a base 400 
square miles in extent This is the highest elevation of 
the island The steep and narrow crystalhne ndge wliicli 
trends north-eastivards, and is knowm to 
tho name of the Pelontan Mountams, does not reach 4000 
feet The Nebrodian Mountains, a limestone range con- 
nected with the Pelontan range and having an east and 
west trend, rise to a somewhat greater height, and innhcr 
west, about the middle of the nortli coas^ the Madome 
(the only one of the groups mentioned which has a nati 
name) culramate at the height of nearly 6500 fee 
the western end of the Nebrodian Mountams a lower range 



dunife. 


SO 

(ift soTne places under 1500 feet m height) ■muds on the 
■wtole Boutli-eastu-ards m the direction of Cape Passaro 
’nith the exception of the Suneto, tlie pnncipal perennial 
streams — ^tfae Salso, the Plafam, and the Bchci — enter the 
sea on the south coast 

Geology Of the s^dinicntarv rochs of Sicily none are cirhcr linn tbo 
Secondaiy period, and of the older Secondary rochs ‘here arc only 
compaTatively small patches of Triassic and Jnras-ic igc— most 
ahnndant in the ■west hut also ocenmng on the flmhs of the 
mountaiiis in the north east Cretaceous rocks are Ten spanngjy 
represented (m the south east), and by far the greater part of tbe 
island IS occnpied by Tertiary (mainly Eocene and Miocene) lime 
stones. The iTebrooian Mountains are mainly composed of com 
pet limestones of Oligoccne date, but ore flanked by Eoecnc rocks 
inclndmg tbe nurnmnutic limestone. Quatemarr deposits bonier 
many of the bays, and the plain of Catania is irholly coTered mth 
recent allnviam Basalts and basaltic tufas border tins plain on the 
south, as tbe ancient and modem lavas of Etna do on the north. 

The climate of Sicilv resembles that of the other lands m the 
extreme south of Europe. As regards temperature, it has the warm 
and equable character which belongs to most of the MediUrrancan 
region At Palermo (where continuons observations Iiaic lictii 
made since Iffll) the range of temperature between the mean of 
the coldest and that of the hottest month is little gmter than at 
GteenwicL The mean temperatnro of Jannarv (31 V Fahr ) is nc.arh 
asjb^ os that of October in the south of England, that of Tnli 
(ff* Pahr ) about 13° warmer than the conesjionding month at 
Greenwich During the whole period for which ohaervatious have 
been made the thermometer lias never been observed to sink at 
Palenno below the freezing point , still frost docs occur in the 
island even on the low grounds, though never for more than a few 
» “ seldom seen, hut it docs fall occasion- 

aUy On the Jfadome it lies till Jnne, on Etna till Juh Tlic ! 
annnal rainfall except on the higher monntaius docs not reach 30 
inches, and, as in other parte of the ertremo vonth of Lnropc it 
occurs chiefly in the winter montlis, while the three summer montlm 
(Jnn^ Jdy, and August) are almost quite dn Dunng the<^ 
montlis the whole rainfall does not exceed 2 laclics, except on the 
8l^ of the mountams in the north east Honco most of the 
Sti^s diT M in summer The chief scomge is the sirocco, which 
is experienced in its most charactenstic form on the north coast 
M an oppressive parching hot, diy wind, Moinng stronglr and 
south, the atmosphere reraaiuing throngJi the 
duration leaden-colonrcd and harv in con«c- 
quence of the presence of immense quantities of reddish dust It 
WUTB most frequently in April, and then in hlav and September 
^t no month IS entirely free from it Three davs are 

n*“»e u Sometimes apphciTto 
li ^ f ^ 3"®^ oppressive, south-o^t wind 

^ climate IS senonslv affected by the occnrrw^ of 
Tvhich important evidence was fnniishcd to a 
Gorernment commi^on of inquiry hr officials of the Sicihw mil 

«v‘.r4‘: ss 5 s s 

mdwrv^l3S‘'"*r” ®®rtain plac^w wn JrtTe 

the line cro^'‘tte‘'’is&f 

on the hne whicTwceni^SiCT *** GirgcMi, and 

fonnd that the Casfrogiovauni it w 

line ascends to Leonforte ^ at “"^ScaWiy as the 

msthts tliat f ““r. station so unhealthy are tho 
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Zabmla, CaryophylUtax, Oomp<mts:, Cruajerm, 

densely populated than anr other more 

haviagits ponnktion dependmt chSm 



I members of the orange tribe , the sci oml a-j'r mis fo a1>ont Tfm feet, 
the limit of tho growth of wheat, the vine, and tin hardier cirr- 
greens , and the tliml, that of forests rcielies from about nOh bs t 
npwnnl* lint it is not mereh height tint det' rmine the gi jieral 
clmncti r of the i eg tatioii The cultivated trci s of '«ieilv ino tlv 
demand such an amount of nioi'turc ns can be obtain* d oiifv on Ibe 
mountain sloitcs, and il is worthv of notiee tint tlm stnii lure of 
tho nioiiiitains is pecnlwrly fiioiiribV to the s ippl\ of tin* w nt 
Tlic limestones of which thtv arc inr tl\ coiiijio'd art Jjk* a 
s))onge, absorbing tho rain water thronj,h tie ir inmimenlile (•on s 
and hssurts, and thus storing it up ni tb< inienor, aftrrwanU to 
allow it to Well forth in sjmnts at van* Hs ep \ ittoiis lower dov ii 
III this wav the irrigation whieh is ab olnli h indis]> ii vble for t)i ) 
members of th* orange tnl>c dunng the dr\ fei* m ls giratlv 
facilitated, and even tho < tries for which fmgvtion is not *0 
imltsjieniablc riccivi a more amide rupjdv of moisture dtinng tho 
niiiv season Hcnci it is that, while the jdain of ( atiiii i )« a)m' 
tri-cfcss and tree cult nation is comparativi Iv linnted in tire w«n 
and sontli, where the ixt* nl of land niidir lCf>0 hs t is ii>ij*idrr 
able, the whole of tho north and north n't ipa<.1 from thi JJiv of 
Castcllamari round to Cat inn is an nidi mi* i i ‘ion of orehanl*, 
in which oranges ritrons, and lemons ahernat* wjt h f ijii » s alim nd’, 
Iioniegran itcs, fig« careb tree^, jintii hios mullH rn* < amJ i »/io» 
Onngtsnia sj- dally inijiortant as an rvj>ort rroj*. and the value 
of this pro<lnrt ha.s enonnondv inemred ‘wee et/inerv Ir-gxn ter 
traver-e the Mediterrmean Ohv<s are e»rn rnor* rxt< ii'ivelv 
cultivated but more for home eon nmption Tlje hmi* m height 
of the olive IS alioiit 2700 ami that of the vine abo it "IMm 
A wniKifraWi* iilk pnxItiLtiuii on tlif* niTtuatj* n oftli'' 

mulbcny jw the iicjghbmirho'xl of Mec, tt-t and Catai la Oir of 
tin. most striking fntnn-s in the comimric of tire t<.laml is thr verv 
laigL proportion ofroiith* m frmts teat to lire I nite,I «.iatr^ wlrer eo 
(ictrolcmn is ehiefli inniorlral skniong oltu r tre* - wl »l cviIk of 
iiBjrorteticfl mav ht mcntionc<l th* di*pnw>iid iima h, wnreh is 
ailapterl to the dnest rr,.miis, the nnnna nsh (franm t or-ti/«> tl e 
v«/yTrif or pnekiv jnsr ,nd th, ,pive_the 
J'l' '/r ■* 't*' t "Ith tl . iratives, 

‘ r’"” ®’* ‘I" ‘'“'-tl'C date (Slim, th' 

•ttmlroo , eveads and the dvnrf lalm, the I -t of 
which growi. in some (>arts of Siulv more pr*ifu‘ I* than anwuhtie 

® ptwltict of imjvortvni' Tlie Aru J^., -u-, the 

^"■'v e^f"***' j'fb'l) groc-n fn-vmi sak.s Tire 
mountains are threflv of rak, 
with which arc apooatcil laigi Tinnil>" rs of th* fniit tri«sof reniral 
Enro^, ami on Una and tire Madome chestnuts 

A?* 

hut maue scarLeU n nil fo^ I'lricv nri. nl o grown, 

cntirelv cxclmled from cuJtnatmr”? " erop, it js almost 

season Boanrih™ m sonn? rh " IfJPr of that 

turn FLax js crown tnJtii, ^ *f tin tntirc pojmia 

for the proilncb^ of satfron'^^'^On rt' "^'V' "*”^.*1'® ^•rt**iis niirus 
gtownaW w”tl) whtet a,?,i Z"' ‘'‘® o/ Catania cotton w 
sugar (probably iiitrodiice'dbi thi^tilfi otjnrsub tropical prorlucts 
tobacco are st.fl ofVmn" ‘^® centurv) and 

fiveath deihned, in conscouenee of ,» ^be cultivation of no has 
Tbe native fauna of to produce mabna. 

^oiig domestic animals ^bilv 

beasts of harden. At the . ^ ^ important as 

mules numbered m Sinlv 30Ui lamiata 1376 

mg to the kinjnlom S- italv'’ tl of Sos.SoS Uloug 


?H®^ in most of whiSi “f fumaco 

, yith tho exception of a siroiiF*^ **1.1!?® sniphur is used as 
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due to the extraction of sulphur from iron pj ntos obtained olsou here 
Before 1860 the annual jirodnction did not exceed 160,000 tons 
wliilc in 1880 it exceeded 800,000 tons, and in 1884 almost reached 
400,000 tons. It is estiinated Hint at hast '!0,000,000 tons are 
still ai ailablc in the island Bisuks sulphur, rock salt, the annual 
production of uhich is about 3000 tons, is the onlj important 
ininenl product of the island , but not less than 170,000 tons of 
baj salt are made in the salt-pans of rmpaiii and other parts of 
the west coast The rock salt is pnncipallj cxcaintcd near Kacal 
iniito, Casttlleniiini, and Trnbona. 

The comiiarlimetito of Sicih is dmded into seicn iiroiintcs, tho 


SI 


Proilnces 

Ana In 
sq milLS. 

Xo of 
Com 
immia 

1 

Po]) 1S81 

Poji tier 
hq inlte 


Cxllxnlsvctta 

Catania 

Gliiicntl 

3rrs.5lna 

Palermo 

SlTacnse 

Tia]vinl 

1270 

1P24 

llol 

1240 

IPS'. 

14 0 

92^ 

38 

03 

41 

07 

it> 

32 

20 

200,379 

5(a,4'i7 

312,487 

4*>0,024 

000,181 

341 620 
23.1,077 

210 

202 

203 

J70 

S.>2 

237 

306 


X 

pOjS 

357 

2,027,001 

204 



The areas here giron are those of Strelbitskj for 1881, these filling 
a total which agrees better than the old otlicial figures with tho 
total calculated bi the Itlilitan Gc-ograjihieal Inslitutt, which has 
not let made niij ralcnlations for the indindtial provinces Tho 
i oleanic Lipari or /Lolian Islands to Hie north of Sicih aro included 
in tlic proiiiicc of ilcssina , tho island of Ustica to tho north nest 
in that of Pnlerino , tho iEgadic group (I*at Insttlto JCtjaU^), con- 
sisting of a number of limestone islands in tho west, in that of 
Trapani, from which tho nearest is separated bj a channel not more 
than nine fathoms in depth , and to the same 1 )To\ nice belongs also 
Pantillcna, niidwa} hclwccii Sicily and Afnca 
^opula The prospcriti of tho island, duo cluelly to the shimilation of 
Ion the cultivation of southcni fruits bj the extension of commerto 
in recent xears, is shown bj tho fact that since 1801 Hie population 
has increased mons rapidlj than that of anj other part of the king 
doin. In 1801 the total population was 2 3fi2,414, and in 1871 
2,684,099 Thus the annual rate of increase was 7 74 per thousand 
as against 6 91 for the whole kiiigdom , while hotwocn 1871 and 
1881 tho annual iiicrcaso was at tho rate of 12 62 per thousand for 
Sicih ns against 0 02 for the whole kingdom Tho number of 
emigrants is small In 1882 the miniber of emigrants proiior (those 
who declared their intention of rcninininfi out of Hie coun^ for 
more than ono year) was 2261 out of 65,748 for tlio whole king- 
dom, that of the temporary emigrants 951 ns cximparcd with 95,814 
The population, winch in conscquonco of tho chenuored liistoiy 
of the island is nccessaiah a vci^ mixed one, is said to he on tho 
wliolo well disposed and industrious Tlic lawlessness indicated 
I)} the continued cxistcnco of tho secret sociotj called the Mafia, 
w Inch, like tho Camorra of tho Kcaiiolitan proi incos of tho mam 


1 *' ® ^ongeanco on those who have 

rendered Hieinseli cs obnoxious to it, is a relic of former misrule 
and 18 diminishing under the present Govoniniont The condition 
of the peasantry still shows some of the injurious results of Siianish 
rule, under which tlio feudal sjstcm was introduced in its worst 
form Ihc nobles, who then acquired large lauded properties, col 
Icctcd thou serfs or rotmnors round thoir oini castles, so that a 
number of considerable tow ns grew up, and tbo conntiy districts 
were to a largo extent deserted Tbo cultivators of the soil had 
often to walk 10 or 12 miles from tlieir lionics to their fields. It 
IS clnolly from this conse that oicn at the present day the people 
of tuo island nro mainly congicgatcd m to^vns cont'iiiung not less 
than 6000 inlmbitauts each Iho thjco pnncipal toiras of Sicily 
and the chief scats of its foreign comniorce nro Palermo (population, 
wath suburbs, 244,991 in 1881), Catania (100,417), and Messina 
(81,049), and tho next in size are Marsala (40,261), Acironlc (38,547), 
Tnpnm (38,231 , tho hondquartors of the coral fishers of Itah), 
Caltaiiissotta (26,027), Siraciiso (23,507), Scincca (22,196), Girgonti 
(20,008 , the centre of the tmdo in sulphur), Castrogiovanm (18,981k 
Licatn (17,565), Terranova (17,173) 

Tho backwam state of education is another consequence of former Edues 
misrule In 1881 61 69 per cent of the inhabitants above tivoh o tion 
jcnis of age were still unable to read and write (analfabeli), and lu 
1880 81 tho niiinbov of pupils in the elementary public schools was 
onij 101,724, or ncarlj 1 in 29 of the whole population, os against 
about 1 in 15 for tbo whole kingdom Here, however, as m other 
imrts of Itnlj, improvement is going on m this respect, for the 
purcontngo ot tho people of Sum aboxc twilio jears old unable 
to read and write was o7 59 in 1871 and 73 12 in 1861 
The 81 stem of roads and railwaj s is still defectii o. Ono lino of Com 
rnilwav procei-ds along tho cast coast from Jlessina to Symeuso, munica 
and a branch ascends from it to jom ono of tlio lines which cross lion 
the middle of tbo island from north to south Of these there aro 
two, — ono from Licata and ono from Porto hmpedodo, both on the 
south coast , these lints meet before toutliing the north coast a 
littlo to tho oast of Termini , thence the railway proceeds along 
the north coast to Palermo and CnstoUaniare, whence it reerosses 
tho island again to ilazmra, and afterwards follows the west coast 
northwards to Traiani A project is now (1886) ontertamed for 
tbo connexion of tho railways ot Sicilj with those of the mainland 
hj a tunnel under tho Straits of Alcssina 
SeoXV H Smvtli, SteitM and /ttaniff, kondoii 1824, Theo PisdiBT, Btllr 
' phys Gtoyr tl ilUlelmetrlaiuhr, btiomlen StelUcm, l.eii>8ic, 1877 , Id , 

“ nos Klinui der Mlttolmccrlluidor,' In ErjijinrunggOand xlll of Ptlcmann » 
iltttheilmnen, Ootim, 187D A complete account of Etnn Is clien In Arnold 
xonLasauIx sedition of Dei* Mna byW BartorlnsionWaltersuausen, Lelpsic, 

3 mis , 1880 The best topographical map of SIcIIj Is that based on Goieni 
nient suri o} s on the scale of 1 60,000 , and on a small scale (1 800,000) that 
In Jhicdchcrs Italy Is of iicculLar excellence. The geology of the Island Is 
shown In a slnglo slicct In the Carla Oe^oglca Mia SlcUia nella Scala dl 
J fiOO 000, and In mote detail on the scale of l 100 000 In tnent} seven sheets 
(not >ct eoiiqilctcd). See also for the geolog] and currents of the Btraltsof 
rfcsslna the “SchIzzo Ocoloclco dollo Btretto dl Messina colla Indicazlone dello 
CorrentI Marino, In the IMltllno del It. Camitato GeologlcoiCItaUa, 13th }cnr, 

~ . , ^ irtlemmct 


Home 1882 Regarding tho minerals, see the third lol. of I Tei 
dcll UttUa b} W Jervis, Turin, 1881 
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SICIONGEN, Eraicz VOS (1481-1523), a poxverful Ger- 
man baron, xias born at Sickingen, Baden, the castle of his 
family, on 1st March 1481 He xias the greatest of those 
Ehenish knights who held their lands immediately of tho 
emperor, and was much esteemed bj Maximilian I and by 
Cliarles V , to both of w horn he rendered good sernco in 
XI ar He held the position of imperial councillor and 
chamberlain, and won great fame as a protector of the 
poor and the oppressed In 1517 he xvns put under the 
ban of tbe empire m consequence of a war with the imperial 
city of Wonns Afterwards he carried on wars with the 
duke of Lorraine, tlie impenal city of Meta, the landgrave 
Philip of Hesse, and Duke Ulrich of Wurtemherg For 
a short time he was disposed to serve Francis I of France, 
from whom lie receix'ed a pension , but in tbe imperial 
election of 1519 Sickingen exercised his influence on 
behalf of Charles V , and in 1521 be took a prominent 
part, w ith the count of Ifassau, in the war with France 
In 1522 an assembly ot Landau elected him head of the 
confederation of Rhenish and Swabian barons He was 
an enthusiastic adlierent of tbe Humanists and Reformers, 
and when Luther seemed to be m danger ofiered to pro- 
X ide for him a place of safety Through the influence of 
Ulnch X on Hutten, Sickingen formed a vast scheme for 
the overthrow of the spiritual and temjioral princes, 
his mtention being that all Germany should be brought 


into immediate subjection to the emperor He was so 
popular among the landsknechte or mercenary foot soldiers 
of the time that he had no diiScnlly in brmgmg together 
a pow erf ul army , and m September 1522 he began the 
war by attacking the archbishop of Treves Mucli alarm 
was excited by this sudden movement, and the landgrave 
Philip and tho ijalsgrave Louis hastened to the aid of the 
besieged prelate, and compelled Sickingen to withdraw 
from Treves He had hoped that tho barons, the peasantry, 
and the cities xvould nse in support of his designs, but m 
this expectation be was disappointed Fortress after for- 
tress was taken from him, and at last, m April 1623, ho 
was besieged in the tower of Landstuhl near Kaiserslautern 
During the bombardment he was mortally wounded, and 
on 7th May 1523 he died, havmg capitulated almost im- 
mediately before With his defeat and death tho Barons’ 
War came to an end His son was made a count of the 
empire {Beichsfreihei'r) by Maximilian II , and a descend- 
ant was raised in 1773 by Joseph H to the rank of 
Eeidi^graf One line of the family continued to possess 
immediate estates in tho lordship of Landstuhl down to 
1803 

SICKLE See Scythe 

SICYON was a city in the east of Achaia, Greece, 
about 2 miles inland from the Cbnntliian Gulf, situated 
on and below a bill in tbe angle foniied by the confluence 
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ol tlie mere Ascjpus and Hebsson , the site js now occu- 
pied by the village of Yasihka It possessed a harbour 
on the coast round which was a well-fortified town, which 
was almost a suburb of the mam city (Sikisoh'mi 
T he ancient and native form of the name was Sesi/oli 
The earhest mhabitants were lonians^ but it was con- 
quered by the Donan invaders of Argolis, who extended 
their dominion oxer Ctonnth, Sicyon, and the whole valley 
of the Asopus Phalces, son of the first Donan king of 
Argos, Temenus, was said to have been the conqueror of 
Sn^on and founder (oIkiot^s) of the Donan cit>, whidi, 
like Corinth, probably continued for a long tune subject 
to the powerful fangs of Argos The population of the 
Donan Smyon was divided into four tnbes , the Donan 
conquerors constituted three — viz , the usual Donan tribes 
Hylleis, Dymanes, and Pamphyh— and a part of the pre- 
Donan population constituted the fourth tnbi^ which was 
called ^gialeis (ftevious to the Donan conquest the 
city bore, accordmg to Strabo, the name ^giab, or ac 
cordmg to Pausanias ^gialeia.) The rest of the ancient 
pop^tion were reduced to the state of serfs, called tcarut a- 
Kotfiopoi or Kopw7]4>opoi, whose position was similar to that 
of the Helofs in Sparta As m most of the cities of 
Greece, the conflict between the anatocracj and tho com- 
mons, who were supenor in number but lufenor in organim- 
tion, in education, and in power, resulted in the nac of 
a dynasty of tyrants, the Orthagondai, who destroyed the 
rule of the Donan oligarchy and reigned in Sicyon for 
a century, from about 665 b c Under the strong hand 
of these dynasts Sicyon attamed great wealth Lying 
nrar the great commercial centre Corinth, and possessing 
a harbour. It shared in the immense development of trade 
with the Itahan peninsula which took place in tho 8tb and 
ith centuries Its manne n^as considerable, tbou^b flr>- 
^rantly never of the first rank, at a later time Tt sent 
«teen triremes to fight agamst the Persians at Salamis 
fne bronze work of Sicyon was renowned, as Stnilio 
mentions , a^ wo may gam some conception of its stylo 
fjrZir? bronzes found at Olympia, which have 

ofiJi tto closely 

n,nTn^ wrfahops Of Argos The Dmdalid sculptora 
Dipmnus and Scylbs from Crete settled in Sicyon a^ut 

puJM to a school of art, working mainly in bronze or in 
SS r genera- 

pmmnmi prt a S 

work gave nse to tKpitS 
tunes annlied to tho which was some- 

been fabneated at Sipvm ■'*'oses which have 

they were exported i/tha "hither 

^ Italian trade They closely 


I nothing 19 known , Jfj-ron 11 , son of Anstouvinns ixigtiwl ssven 
i years, Isodamus, brother and iniinlcrLr of Mvron II , mgneil a 
short time, and abont 50 C was n placed hj Iiis y winger brother 
Cluthencs, who ruled till about SG'i The dy natty ended with 
Clisthones, who Itad no M>n , but bus uMUntions (ontiuucd in 
force for sixty years longer, until Su yon <ime under Ibe influcnco 
of the Peloponnesian tonfedenev, iti which the Dorian S|iaft-i was 
tho chief power Tlio poliiv of the Orfhagondip bail always liecn 
strongly anti-Donan, and tindtr tht Donan reattioii the movt 
unfavourable colour was given to their actions , hence grew the 
extremely unpleasant nictun. of them in the jngis of llviwlolnv, 
who gives tho current J’eloiionnrtinii accounts of tin •‘•tli cpniuri’ 
Tlicso accounts are contradicted hy the long rule of the dynasty 
and tho pennaneticc of their jiolity after flair extim tion Myron 
I won a chariot rare at Ohnipia m C48, ninl ihshcateil a hronzo 
fldXapw (probably a large cheat or rafo-w con red with broiire), 
With an w*cnption, whicli Pansainaa mw in the Olyi/ipnii trrnfurr 
ofthe Sii^onianv. Tlic building of this tmsumsavnbcil to inm 
by Pausanias, but excavation has shown tint the bnildiiig is not 
earlier than 600 , it consists of a simple relh with n yironsos m 
a»/fs, and is limit of Sieyonnii stoius, cut and uumlM.r»l at Sicvon, 
and thence transportcil hy water to 01vin]iia Clutbruis was the 
most powerful and fimous of the ®>icvoiinn despots, and ho con 
tmued the onti Donan policy of his prcilrces-sors , Imt, as wc ba»c 
wen, it IS impossible to trust the details of his action as giirn hi 
ilcRKlotus (r CT). lie is snid to haie forhiddeii the r}ni>sodisls 
to recite the epics in which the fame of Donan heroes wis ^nijr, 
and to have encouraged the worship of Dionirns, a non Donan 
It 1 qbjeet of his i>olii i was to fi-cntt the fit our of 

the Delphian owle, and he used all his power in the ‘«iurcd Y ar 
on tho side of Dclydii against Cnssa { 50 O 11 r ) Ht won n victors 
at Delphi in 6S2 Chstlnnis had no eon, and 
the Onsiks ns a hiislniid for Ins 
*'*“ wooing of Aganste as ft wus 
rarrent in Atliens, prolahli m poetic fcrm hrs Inen pnstrvcd hv 

T''* "^»‘®n,^Hrea victor at nfe OW.S 
tmes (5/2 or MS), inuted the lieat of the Onihs to Sicion 
R-cho reprcsentaliics froin all pirts of On-eee (who e names are 

’■’'k'"''’ ehronologunl rmmhilityd 
there and siient a viar as guests of Clisth.ms V,«t 
amOTg them alt were two Atliemniis, one of whom, M<"n<lra the 
Aicn$'Contd^ tras at list |n*t./biT 0 <I lo Jm ran) Hfriru>w*irt j 
the careless remark of tho litt^' ■ JJ„KS emS - 

K£!,. m,'/'""' 

mocraev was again eshibhshed, but its C, 

thearTiI m on r’7'’ of^mJts niM 

Sicyon profited by tho dcitnlcftoii of Snnfl^”‘^rje^ '''‘ 

Sicyon ocenrs ngulariy it « ^/'^““tinc time Xcw 

newsito near the ohl citv that this was a town on a 

^ D' 51 JIA) 


r^simblc m styieHie of SmT f 

are distmguished bv tho ru^r, i from which they 

tn the uEtls SS 

Wong to Z cft Th^T’w'* •5'J "“>“7 

fettae Asopna tallay euniZeg Ao ol tho 

fnut and vegetab^ ^At lenst^ popwlons CJonntb with 

shoes made luSYcCwerasirt “ 

4^ century Intbe 

states uv an artistic point of vi^ 4 foremost 

of painfeng was founded bv Sicyoman school 

greatest foreign aStf ^ 

studied in It LysipZ SiJwh/. ApeUes, 

tone to f?r«i » Ji ^“0 gave a new imrm?«» 
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Brecon, 5th liomie, 

her mother in sendim? her to th fire spetinl care of 

thecompanypIiSree^.^^^ 

tion, although she waa neei f ^ remarkably good cduca- 

on tho stag/whilo still a mer '^PP“‘ranco 

to She became attached 

"as discountenanced bv her'^tir^ company , but this 
ampt the ofifer of a sqJire Son’ " ?‘’^^red her to 

the company, nnd she «-n« o 5'"^ dismissed from 

in Warwncl^jre at iJ^ * situation ns lady’s maid 
was obtained and tbo^mai^n^r^^^'r’i*^® nctessary consent 
Coventry, on 26tb 17ov2cr^7^7?^®®Tf 
mg at Cheltenham in thSoJ ’ P'‘‘>' 

rest wuth the mS dS) ®^®®'^^'‘^^^Siddon8 

powers as an acSe wh; ?®^ recognition of her great 

dera m Veniee pSerW shJ ^P^^^tation of Mxi- 
"people of quably” who hS tears a party of 

ly 5^bo had come to “scoff” Her merits 
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were made knowi by them to Gnrnck, tvJio sent Ins deputy | 
to Cheltenham to report regarding her abilities, the lesult 
being that she Mas engaged to appear at Drury Lane at a j 
salary of £6 a week On mg to inexperionco as well ns 

other circumstances, her first appearances as Portia and 
m otlier parts were unfortunate, and when, after playing 
■with success in Birmingham, she -was about to return to ’ 
toivn she received a note from the manager of Drury Lane 
stating that her services would not be required Thus, in i 
her oivn MOids, “banished from Drury Lane ns a worthless 
"^candidate for fame and fortune,” she again in the beginmng ■ 
'of 1777 nent “on the circuit” in the provinces After a 
very successful engagement at Bath from 1778 to 1782, 
she again accepted an oficr from Drury Lane, when her 
appearance in Southern’s IsaheUa was one continued tn- 
uniph, only equalled in the history of the English stage 
by that of Garrick’s first night at Dnuy Lane in 1741 
and that of Edmund Kean’s in 1814 In her earlier years 
it was in scenes of a tender and melting character that she 
exercised the strongest sway over an audience , but in the 
performance of Lady Macbeth, in which she appeared 
February 1780, it Mas the grandeur of her exliibition of 
the more terrible passions os related to one awful purpose 
that held them spellbound In Lady Macbeth she found 
the highest and best scope for her gifts It fitted her ns 
no other character did, and as peihaps it will never fit 
another actress Her extraordinary and peculiar physical 
endoMments — tall and striking figure, brilliant beauty, 
powerfully expressive eyes, and solemn dignity of demean- 
our — enabled her to confer a w eird majesty on the character 
which inexpressibly heightened the tragic awe surround- 
ing hei fate After Lady hlacboth she played Dosderaona, 
Kosalind, and Opheba, all with great success , but it was in 
Queen Catherme— which she first played on her brother’s 
spectacular revival of Iletay VIII in 1788 — that she dis- 
colored a part almost as well adapted to her peculiar 
pow ers as that of Lady Macbeth In her early life she 
had attempted comedy, but her gifts in this respect were 
very limited It was of course inevitable that comparisons 
should be made between her and her only compeer Eadiel, 
who undoubtedly excelled her in intensity and the por- 
traj al of fierce passion, but was a less finished artist and 
lacked Mrs Siddons’s dignity and pathos Though Mrs 
Siddons’s mmute and systematic study perhaps gave a cei^ 
tain amount of stiffness to her representations, it conferred 
on them a symmetry and proportion to which Eadiel never 
attained Mrs Siddous formally retired from the stage 
29th June 1812, but occasionally appeared on special 
occasions even when advanced in years In private life 
she enjoyed the friendslup and respect of a wnde circle, 
including many of the most eminent persons of her time 
She died at London on 8th June 1831 

See Thomas Campbell, Life of Mn (2 vols « 1®***^» 

gorald, nc KcMis (3 vols , 1871), and Frances Ann Kemble, 
llecords of a Ctirlhood (3 vols., 1878) 

SiDI-BEL-ABBilS, chief town of an arrondissoment in 
the department of Oran, Algeria, hes 48 ^ 

the south of that town, at an elevation of 16o2 feet abo\e 
sea-leveJ, on the right bank of the Mekorni (afterwards the 
Sic), and surrounded by a plain which is dominated y 
the escaniments of Mount Tassala The town, encircled by 
a crenellated and bostioned wall with a fosse, is traversed 
from east to west and from north to south by two wide 
streets shaded by plane trees , the gates are four m number, 
named from Oran, Dnia, Mascara, and Tlemcen respectivdy 
There are numerous fountains fed from the Mekerra ihe 
civil and imhtary quarters of the town are quite distinct 
from one another The iwjmlation of Sidi-bcl-Abbte m 
1881 was 13,298, or, including the coniniun^ 
the Spanish considerably preponderates over the French 


clement The town, which is of quite recent origin, de- 
rives its name from a chapel, near which a redoubt was 
constructed by General Bedeau in 1843 The surrounding 
countiy IS healthy, fertile, and populous 
SIDMOUTH, Viscount See Addington, Henri 
SIDNEY, or Sydney, Adoernon (1G22-1683), was the 
second son of Eobort, second earl of Leicester, and of 
Dorothy Percy, daughter of Henry, carl of Northunibci- 
land, and was born at Penshurst, Kent, in 1G22 As a 
boy ho showed much talent^ wOiicli was carefully trained 
under his father’s eye In 1632 with his elder brother ho 
accompanied his father on his mission os ambassador ex- 
traordinary to Christian IV of Denmark, whom he saw at 
Eendsburg In May 1636 Sidney wont with his father to 
Pans, where he became a general favourite, and from there 
to Borne In October 1641 ho was given a troop in his 
father’s regiment in Ireland, of which his brother. Lord 
Lisle, ivas in command In August 1643 the brothers 
returned to England At Chester their horses were taken 
by the Koyahsts, whereupon they again put out to sen and 
landed at Liverpool Hero they wore detained by the 
Parliamentary commissioners, and by them sent up to 
London for safe custody Whether this was intended by 
Sidney or no, it is certain that from this time ho ardently 
attadied himself to the Parliamentary ctniso On 10th 
May 1644 he was made captain of horse m Manchester’s 
army, under the Eastern Association Ho was shortly 
afterwards made lieutenant-colonel, and charged at the 
head of his regiment at Marston Moor (2d July), whore ho 
was wounded and rescued wnth difficulty On 2d Apiil 
1645 ho was given the command of a cavalry regiment 
111 Ciomwell’s division of Fairfax’s army, was appointed 
governor of Chichester on 10th May, and in December 
was returned to parliament for Cardiff In July 1646 
his regiment was ordered to Ireland, and he was made 
houtenant-genoral of horse in that kingdom and goicmor 
of Dublin Leaving London on 1st February 1647, Sidney 
arrived at Cork on the 22d Ho was soon (8th April), 
however, recalled by a resolution of the House passed 
thiough the interest of Lord Inchiquin On 7th May ho 
received the thanks of the House of Commons On 13th 
October 1648 he W'as made lieutenant of Dover castle, of 
which he had previously been appointed governor Ho 
w as at this time identified wuth ^o Independents as op- 
posed to the Presbyterian party He was nominated one 
of the commissioners to try Charles I , but took no part in 
the trial, retiring to Penshurst until sentence was pro- 
nounced That Sidney approved of the tnal, though not 
of the sentence, there can, however, bo little doubt, for m 
Copenhagen ho publicly and vigorously expressed liis con- 
mnmw On 16tli May 1649 ho was a member of the 
committee for settlmg the succession and for regulating 
the election of future parliaments Sidney lost the go\ er- 
norship of Dover, however, in March 1651, m consequence, 
apparently, of a quarrel with his officers Ho then w ent to 
lie Hague, whore ho quarrolled with Lord Oxford at play, 
and a duel was only prevented by their friends Ho re- 
turned to England in the autumn, and henceforward took 

an active share in parhamentary work On 2oth^oicmbei 

Sidney was elected on the council of state 
dently greatly considered In the usurpation of Cromw ell 
however, ho utterly refused all concurrence, nor would ho 
leaie his place in parliament except by force when Croin- 
1^11 dispersed It in 20th April 1653 Ho i^^ 
retired to Penshurst, where ho was concerned ^lefij wntli 
Wy affaS In 1654 ho again went to fagu^ nd 

there bccamo closely acquainted wntli Do V itt On im 
rotum ho kept entirely aloof from public affairs and it 
to this period that tlio on Love is oscribed 

Upon tho restoration of the Long ^ J 
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1659, Sidney again took his seat, and 'was placed on the 
council of state He shoued himself in this office especi- 
ally anxioas that the military poner should he duly sub- 
ordinated to the ci\iL On 5th June he was appointed 
one of three commissioners to mediate for a peace between 
Denmark supported by Holland and Sweden He was 
probably intended to iratch the conduct of Montague, 
who was m command of the Baltic squadron Of his 
character we have an mterestmg notice from TVhitelocke, 
who refused to accompany bun on the ground of his “oier- 
Tuling temper and height ” Upon the conclusion of the 
treaty he went to Stockholm as plenipotentiary, and m 
both capacities he hdiaved with resolution and address 
"When the restoration of Charles IL took place Sidney left 
Sweden, 28th June 1660, hnnging ■with him from the king 
of Sweden a rich present in testimony of the estimation in 
which he was held Sidney went first to Copenhagen, and 
then, lieing doubtful of his reception by the English court, 
settled at Hamburg From there he wrote a celebrated 
letter vindicating his conduct, which will be found in the 
Somers Tracts He shortly afterwards left Hamburg, and 
passed through Germany by way of Venice to Home His 
stay there, however, was embittered by misunderstandings 
with his father and consequent straits for money Five 
shillings a day, he says, served him and two men very 
well for meat, dnnk, and finng He devoted himself 
to the study of books, birds, and trees, and speaks of his 
natural delight in solitude being largely increased In 
1663 he left Italy, passed through Switzerland, where he 
sisitcd Ludlow, and came to Brussels in September, where 
his portrait was painted by Van Egmondt, it is now at 
Penshurst He had thoughts of joining the imperial 
sen ice, and offered to transport from England a body of 
rte old Commonwealth men, but this was refused by the 
English court It is stated that the enmity agamst him 
was so great that now, as on other occasions, attempts 
I® ®f^,«i"ate lum On the breaking out of 
the Dutch w^ar Sidney, who was at The Hague, urged an 
miasion of England, and shortly afterwards went to Pans. 

Soo oon ™TT® “ England on receipt 

i Pr ^ however, to come to terms 

with the French Government, he once more went into 

In Aug^ 16r0 he was again in Pans, and Arlington 
proposed that he should receive a pension from Loms 
Charles H agrec^ but insisted that Sidney should return 

in the autumn of 167? ®®? 

had intended HVsrn L™ ® 

<ngue, joining, m general, the count™ p^J and'S 

^^«^nlT «upi*ortfd by WilJam ^as 

dnLg up ™e t „ 

defeated lij court mfluenep n-nri Ee ivas 

complaining of an undue return the House. 

great interest He was m 

short while, in KovembSr ]6?9 Vro ® 

<iii\ -ni-i ^ Jnto the prosecution of 


Orange, to take the place of James in the succession, 
though he afterwards disclaimed all interest in snch a 
question He now stood for Bramher (Sussex), again with 
Penn’s support, and a double return was made. He is 
reported on 10th August 1679 as being elected for Amers- 
ham (Buckingham) -with Sir Roger UilL HTien parlia- 
ment met, however, in October 1680, his election was 
declared void But now, under the idea that an alliance 
between Charles and Orange would be more hostile to 
English hberty than would the progress of the French 
arms, he acted with Banllon in influencing members of 
parliament in this sense, and is twice mentioned asrccen- 
ing the sum of 500 guineas from the ambassador Of 
this there is no actual proof, and it is qiutc possible that 
Banllon entered sums in his accounts with Louis which 
he never paid away In any case it is to be remembered 
that Sidney is not charged ■with receiving money for ad- 
vocating opinions which he did not enthusiastically hold 
Upon the di&solution of the last of Charles’s parhaments 
the kmg issued a justificatoiy declaration Tins was at 
once answered by a paper entitled A Jmi and ^ZodeH Vm- 
dication, <tc , the first sketch of which is imputed to Sidney 
It was then, too, that his most celebrated production, the 
Discourses concerning Government, was conclndcd, in winch 
ho upholds the doctrine of the mutual compact and 
traverses the High Tory positions from end to end In 
especial he vindicates the propnetj of icsistanco to kinHy 
oppression or misrule, upholds the existence of an hwc 
ditary nobility interested in their country’s good as the 
fimast barrier against such oppression, and maintain'? 
the authority of parliaments In each point the Engli-h 
constitution, which he ardently admires, is, lie say®, suffer- 
ing the prerogatives of the crown arc disproportionately 
r^t the peerage hw been degraded by new creations , 
and parhaments are slighted. 

^'JiJle Sidney kept himself aloof from the 
^e of Monmouth, to whom he was introduced by Lord 
Howard ^ter the death of Shaftesbury, however m 
^v ember 1682, he entered into the conferences licld’be- 

ThS W Eampden, and others 

tj^onable talk went on seems certain, but it is 
probable that matters went no further The w atchf iilntss 
M however, aroused, and on the discovery 

^ho had always hcH 
at^inSer^on^9^6f^\^®^ “^dangerous, was arrest^ while 

and the testimony ot counsel Hearsay evidence 

whom Sidney Lad bppn inTonner Lord Howard, 

fnends, ^veSrat 

extracts from papLfoiSdin^^np^^”®*i°i'^®® j"** 
only to be m hi? and supposed 

resistance to oppression wnu ij^®^ lawfulness of 
He was cc upheld, were next relied 


the Pojiush Plot Sidnev thren 1 prosecutior 


Was 

to 


He was indicted for “consmnn?” ”®’^* 

of the king " Sidnev^S compassing the death 

great skill, he pomfed ®®1® ^^^ugliout with 

Howard, whose diaracter Eord 

only witness agams?bm ^ ■was the 

required two, the SeS>n° u-hereas the law 

that no proof had heenTven a®®“utely defined. 

given that the papers produced 
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Wore Ills, tind tlioti oven i£ tliat wero proved, tliese pspers 
were in no way connected witli the charge Against the 
determination to secure a comnction, however, his courage, 
eloquence, Qoolness, and skill wero of no avail, and the 
verdict of “ guilty ” was given On 25th November Sidney 
presented a petition to the kmg, praying for an audience, 
ulnch, however, under the influence of James and Jeflreys, 
Charles refused On the 26th he was brought up for 
judgment, and again insisted on the illegality of his con- 
viction Upon hearing his sentence he gave vent to his 
feehngs m a few noble and beautiful words Jeflreys 
having suggested that his mind was disordered, ho held 
out his hand and bade the chief-justice feel how calm and 
steady his pulse was By the advice of his friends he 
presented a second petition, oflbring, if released, to leave 
the kingdom at once and for ever The supposed necessity, 
however, of checking the hopes of Monmouth’s partisans, 
caused the king to bo inexorable The last days of Sidney's 
life were spent in drawing up his Apology and in discourse 
with Independent ministers Ho was beheaded on the 
morning of Tth December 1683 His remains were buried 
at Penshurst (o A ) 

O^SEDNEY, Sm PniLir although killed at 

the early age of thirty-two, was one of the most conspicu- 
ous figures at the court of Elizabeth, was known to the 
leadmg statesmen of Europe as a soldier and statesman of 
the highest promise, took a permanent place in histoiy 
and legend as a romantic hero, and in literature is dis- 
tingmshcd as the author of the first important body of 
English sonnets and a writer whoso ivorks mark a distinct 
advance in Enghsh prose Ho was born at Penshurst m 
Kent on 29th November 1554 His father was Sir Henry 
Sidney, famous in his time as an administrator of Ireland, 
his mother a Dudley, sister of Elizabeth’s favourite, the 
earl of Leicester, and daughter of the duke of Northum- 
berland executed for high treason in the reign of Mary 
Thus Sidney was of notable kindred on both sides — 

“ Others, because of both sides I do tako 
if} blood froin them who did evcel in this, 

Think Natnto mo a man at-arms did make.” ^ 

He received his scholastic education at Shrowsbuiy 
school and at Christ Church, Oxford He was entered at 
Shrewsbury on the same day with his lifelong fnend and 
biographer Fulko GreMllo, afterwards Lord Brooke In 
1672 ho set out witli three j'ears’ leave of absence to com- 
plete his education by Continental trai el , he was in Pans 
at the house of the Enghsh ambassador on the night of the 
massacre of St Bartholomew, and w ent thence to Frankfort, 
Vienna, and the chief cities of Italy During these travels 
he associated with scholars and statesmen, ma^g an eai nest 
study of European politics, winning golden opimons for his 
youthful gravity and sagacity From that time Hubert 
Languet, the Reformer, whom he met at Frankfort, main- 
tained a constant correspondence with him On his return 
he was introduced at court, won the favour of Elizabeth, 
who considered him “one of the jewels of her crown,” 
and, in proof of the versatility which made him one of the 
wonders of his age, wrote a masque, Tlie Lady of the May, 
for Leicester’s great reception of the queen at Keiiilwortb, 
and distinguished himself in the tournament upon the 
same occasion In 1577, at the ago of twenty-tw'o, being 
sent as ambassador in great state to congratulate and 
sound Rudolph H , the new emperor of Germany, he met 
Wilham the Silent, who pronounced him one of the ripest 
statesmen in Europe He returned in the following year, 
and from that tune till the expedition to the Netherlands, 
in which he lost his life, ho had no public employment, 
but hved partly at court, partly at Ins country seat at 


Penshumt in K^t Li 1583 he married the daughter 
of Sm Franms IValsingham, who after his death bewmo 
counteM of Essex. His most memorable interference m 
state affairs was a bold letter of remonstrance to Elizabeth 
against hw suspected pohey of marrying the duke of 
Aiyou The queen a anger at his boldness drove him for 
a time into retirement Ho was a strong advocate of in- 
tervention on the Piotestant side, and m 1685 accom 
panied Leicester m his expedition to the Netherlands, and 
was appointed governor of Flushing, one of the towns hold 
by the queen as security The histoncal truth of the 
famous incident at the battle of Zutphen (22d September 
1586), when the wounded hero passed a cup of water to a 
dying soldier, has been questioned , but it is matter of 
fact that he owed his death to an impulse of romantic 
generosity The lord marshal happening to enter the 
field of Zutphen without greaves, Sidney cast off his also, 
to put his life in the same peni, and thus exposed himself 
to the fatal shot His death took place twenty-five days 
later, on 17th October 1586, at Arnheim 
"No poet’s dentil was over so Inmentod by posts as Sidney’s 
Pastoral elegy was in fashion> and all the numerous poets and 
rjiymcstors of tlio timo from Spenser to Davison Imstcncd to lay 
their tnbiito of verso on tho bier of this tho dnrlinir of all tho 
shepherds — 

“ With vrhom all Joy and Joll} mcnlmeni 
Is also deaded and In dolonr drent. 

That there was much more than tho worship of his rank and his 
bnght eager personality m this is shoivn by the lasting reputation 
of what ho wrote during tho two years of rohrcmoiit, 1580 81, which 
ho seems to haio mven manil} to Iitemturo TJio trutli is that 
Sidney traiisforrod Jiis own strong, radiant, graceful, and loiablo 
character to his ivntings with a freshness and fidelity such as few 
finished artists havo aohioi ed, so that ho really and literally hies 
in them to charm for over None of his wntiiigs wore published 
during his lifetime, and the dates of composition nro uncertain 
But it would seem that Sidney's first attempt at icrso was a motn 
cal version of tho Psalms, written m conjunction with his sister, 
tho countess of Pombroko,— “Sidney’s sister, Pembroke’s motbor " 
Tho worth of those paraphrases, which have all Sidney’s qualities 
of smeenty, directness, and sweetness of rlij thm, has recently been 
recognized by Mr Bnskin, who has edited them nndor the title of 
Bock, Honeycomb m tho second > olumo of his Bibliotheca Paslonm 
(1877) Sidney’s famous prose romance. The Countess of Pembroke * 
Arcadia, the “vain amatonous poem" with which Charles I 
solaced Ins impnsonment, was also begun m 1580 It was pub 
lishcd in 16U0, and kept its popularity ns long as that kind of 
high flown sentiment and intncato ndventurc found readers Tho 
buoyancy and freshness of Sidney’s style m\ o a cortam air of reality 
oven to the artificial scones of tho Arcadia, and many pretty songs 
are interspersed tlirongh the w ork Sidney s greatest poetic acliioro 
ment, howeier, was the senes of sonnets entitled Astrophcl and 
Stella, the first important body of sonnets in tho English langungc 
Tho sonnets, 110 in number, are a chronicle of tho poet’s love for 
Penelope Devoronv, sister of tho carl of Essex, afterwards Lady 
Kicli Ho first mot tho lady when she was a child of twch o at one 
of tho stages in Elizabeth’s progress to Ecnilworth in 1575 A 
match was apparentlj arranged between them by tlicir families, 
but upon Leicester’s disgrace it was broken off and Penelope was 
gi\on to LordBicli Sidney seems then to have discoi ored thot 
ho was in love with her whether tho passion was real or feigned 
for artistic purposes is of little consequence, altbongli the rcaht) of 
it has been hotly maintained , ho avrites as if it wero real, and tho 
aensimihtnde of the story recorded in tho sonnets, which express 
his vaiying moods towrarus her throughout the incidents of sub 
sequent intercourse and tho distractions of his public life, adds 
greatly to their interest Yerj few of tho sonnets wall bear separa 
tion from tho context, though there is liardlj one that docs not 
contain some sweet ingonuitj of fancy or casual felicity of phrase 
Some of them w ero special favourites wath Charles Lamb Sidncj s 
other work dunug this busy hferary passage in his short life, tho 
Apologie for Portrie, has also established itself ns a classic. 

The best of tho sonnets nro solectal bj airs Ward In Wnnls 
Mrainin also mates a good sclccllon Itv W Treasaru of Enalbh Sonnrri rao 
sonnets avoro woteWy written in IbSl .they were wot ™bltsbcd till KM, when 
they formed l5io first in n brilliant series of xotemes 
••Kimbethnn Sonneteers,’ in Mintos Chameteriittes of Fngltsh iorl/J. Tha 
Apologia is incliulcd in Arbcr s reprints. 

SIDON (Arab Saida), long tho principal citj of 
PntEificiA (g V ), and oven in tho Middle Ages n plftco of 
importance, but now little more tlinn a mere ” 

situated on the SjTinn coast m 33° 36 N lat nnd 3 j -0 
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* Astrophd and Stella, sonnet 41 



36 


S I D — S I E 


9" E long , about mid'way between Sur (Tyre) and Beirut 
(Beyrout) The ancient city extended some 800 yards 
farther inland, over ground now occupied by luxuriant 
fruit-gardens, on the produce of which the inhabitants of 
the town bve In front of the flat promontory to whidi 
the modem Sidon is confined there stretches northwards 
and southwards a rocty peninsula, at the northern ex- 
tremity of this begins a senes of small rocks enclosing the 
harbour, which at present is a very bad one, having been, 
to some extent at least, purposely tilled up The port was 
formerly protected on the north by the Kal'at el-Balir 
("Sea Castle”), a building of the 13th century, situated 
upon an island still connected with the mainland by a 
bridge. On the south side of the town lay the so-callcd 
Egyptian harbour, now quite useless The wall by which 
Sidon 18 at present surrounded is pierced by tivo gates, 
those of Beirut and ALko (Acre), at the south-eastern 
angle, upon a heap of rubbish, stand the remains of the 
citadel The streets are very narrow, and the buildings 
of any interest are few , most pronunent are some largo 
caravanserais belongmg to the penod of Sidon’s modem 
prosperity, and the large mosque, formerly a church of 
the Enights of St John Sidon looks best from the north 
Of its 9000 inhabitants 7000 are Mohammedans , there 
are a number of institutions conducted by Catholic and 
Protestant Christians. In the neighbourhood are largo 
Phmmcian bunal places, which have been partially explored 
by Renan, the natives also engage in the search for anti- 
qmties The pnneipal finds are sarcophagi, and next to 
these sculptures and paintings Tlie most important dis 
TOvery hitherto made has been that of the sarcophagus of 
fte ^ inscription , it is now (188G) in 

S'. 

Bee Itenan, iKolon de ninMt, Paris, iscs. 

^mos APOIiKAEIS s«, 
SeeTjuiMYLvutu 

ouiaOLD, Cam, Theodoe Eekst von f 1804.1 
umversity orEwk? he^ a* 

along ivith Kolhkerhe founSn 
soon took and still retains a W ® 3oumal which 
literature, ^eUsoknft fUr biological 

^8 also a labonous Md Se 

PAEAsm8M)and eutomowl^toa^n 
butmg many valuable papem ta h. <»paatie8 contn- 

to edit until iSsCth infe’^^^/^^^ be 

inthout being a man of marJrwi ,» 1885 In these waysL 
dustnous and cntical observer ^ rather an m- 

position in sciSc^aS^^ f ^ 

what his biographer justly calls him reckoned, 

scientific 

npfaced above, was bom at Wnr»hm^ Physiologist 


at "Wurrburg, and obtained his doctor’s diploma in 1820 
In 1822 ho onterul tho sen ico of the king of tho Xether- 
lands ns medical ofiiccr to the East Indian nniij On 
hisarrnal at Bataiia lie was attached to a new nii-ssion 
to Japan, sent by tho Dutch with a mow to iinjiroic thnr 
trading relations with that countr) Sicbold was s\tll 
equipped with scientific niipnritux, and lio rcmnincd in 
Japan for six jears, wnth headquarters at tho Dutch settle- 
ment on tho little island of Dcsbima JIih medical quali- 
fications enabled Inm to find favour wath the Tapanc.se 
and he gathered a vast amount of infonintion concerning 
a country then almost ns httlc known ns Corea, especially 
concerning its natural histoiy and cthnograjihj Jle had 
comparatively frea access to tho interior, and his reputation 
spreading far and wide brought him Msitors from all jiarts 
of tho couutrj Ills valuable stores of infommtion were 
added to by trained natives whom he sent to collect for 
him in tho interior In 1824 lie published J)e J/ttfoy-n 
Kaimaitt t« Jajmm Slatti and in 1832 his sjdcndid 
Fauna Japomca His knowledge of tho language cimhled 
lum also in 1 82G to issue from Bntav in his hjntnmr /Amur 
^pomca In Deshinia ho also laid the foundation of liis 
CataloguK Ltlnorum Jajvtmeorum nml haaone m JMfto- 
ihecani Jajmitcam, published after liis return to Europe 
M also his Japomca, which, with fl,c co-ot.em- 

tion of J Hoffmann, appeared at Lejdui in 1833 Diinn« 
the visit which ho wa.s pcnnittcd to make to I cdo (Tokiof 
Siebold made the liest of tho rare opporlunitv , his real’ 
indeed outran his discretion, since, for obtaining a native- 

prison nml r<,ni 

?A Tnnimo I8.3o‘ On his return 

to tho rank of major, and m 
184- to that of colonel After his arrival iii Irnrouc he 

Aaiwfemwas issued m five quarto volumes of text wuh 
SLx foho volumes of atlas and engmvangs Ho oKo Isl I 

to retire from his post nnd by 'anoiis intrigims 

turning bj Java 

graphical collections, wlnol. « .1 othuo- 

the Government of Bavann ultimntch secured bj 

and recened lionoiirs’from ouhject., 

of Europe Ho died at Mnn "i *l‘o societies 

Siebold until recent 1 S 66 

Japan, and even novj his authority on 

superaeded'' 

SIEDLCE rUtiRs \ 

Poland, between tho Vistula nn/fP'n™"*? Eussiaii 
on the N W, Eomfe on bavmg IVamavf 

the E, Lublin and Endom on’i^^o"” ''’"olhjnin on 
square miles The 8urforifi=”° ® is 6533 

tracts appearmg m the mifwf ^ “■ f®" billy 

^t on the banks of Se S and m tlm 

®'”'tb and south-east ® marshes prevail 

deposits cover the surfaL and Tertiary 

tom with widely spread Gkteml^^ ”» their 

^ wacial deposits The valley of 
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the Vistula IS inostl> i\idc, vith fcvcml terraces covered 
ivitli sand-duues or peat-bog Sicdlcc is ■watered bj the 
Vistula, which borders it for fiO miles on the west , the 
Bug, s\hich IB imMgnblo from Opahn and flows for 170 
miles on the cast and north cast Iwrdcrs of the prosinco, 
the Vicprz, a lnbutar\ of the Vistula, which is also nasi- 
giblc, and flows for 25 miles along the southern boundary, 
and the Liwiec, a tributary of the Bug, which is iia\igablo 
for some 30 miles below WengrofT 
Of tlic tot’ll surficp of the go\ eminent onh 184,700 ncrcs are 
iinnrotlurlnc, f.os,420 ntrrtnre co\ eml with forests, 1,703,100 am 
iindir crops, ‘inil 011,200 under incsdowsjiiid rsslurc land The 
iiniiulstion onl\ incrn*' s at the nto of 0 75 Jicr coni n jear, and 
In 1SS4 nninWd 010,240 , of these Poles coiiRtitutod 30 7 per 
Cfnt, little Itu'snns HI, lews HI, and Germans alwiit 2 
According to roliinmis Kliif tlie\ wen distributed ns follows — 
out of bluCm inhnhifints in 1SS>2 there were 307,187 Cntholits, 
1I2,PI'» Ortlwlox (.nchs, 00,701 Jews, 8812 Protestnuts, 505 
Ihutistv and llti Mohainmrdaii Tatars. ARnculturc is the chief 
tvcnnatiou, in the cnips \ ichh d l,'’i31,400qunrtcrhof cornnml 

10.»»i?b,400 lm»hels of itolatm s C itflc hrcLdiug is in a rolntnclj 
/touri.’-hiiig stall , tlure being (ISSl) 'iJ/iOO horses, 202,070 horned 
catth, 401,700 Phc<i>, and Hi, 100 pigs jrannfactnrcs are iiisigm 
firaiit (2270 worhiiien), their nggnptc proiliiction, cluoflj from 
ilistillorut mid '"'1** '^"**^*^ £d*^4,S20 in 1881 Trauo 

also IS insignificant, although Sicillci, has four railwnjs, one of 
whiLh, from lVniv.au to llrcst Litiwsh, crosses it from west to cast 
Tlx re arc two p miiasin for hoj s (at Sicdlco and Binln), one ftyaina 
Fiiiin for prls one Fcmiinn for teachers (at Ihnin), and about 240 
pnmars sV bools « ith 1 1 200 scholars Tlic goi eminent w di\ idcd 
into mill distnels, the chief towns of which, with their popnlalmns 
III Hsi sn _‘,ic.llct(ecel)elow),lliati(l'',43’l),Conslnntiiioir(3200), 

Garioliii (1 1.020), f iikotr (11,030), llndzMi (4440), SoUtoff (0300), 
A\eiigrofr (8140), and A\todnwa (17,PS5) Taiiolf (3030), where a 
stall, stud is kept, has also miiiiiclpal institiilioiis 

.<?IKDLCB, capital of the nlwac got eminent, is situated 
57 miles caat-south-enst of "Warsaw, on the Brcst-Litoask 
Bailwaa It rcccn cd municijial institutions in I'i 17 _ The 
OpnskiP, to whom it helongcd, hate cmhollishcd itwith 
ft pilucc ftnd gardens , but it ih still iiolhiug more tlinn 
a large Milage, where the iiroMiicml authorities hate their 
neat Its population •was 12,950 in 1882 
fifECH See ronririCATioN 

an ancient mining and manufacturing toayn 
of ]’ru‘J‘'in, in (lie proMnee of ^Acstplmlin, is fJituntcd 4/ 
miles to the cast of Cologne on the Sieg, a tributary 
entering the Bhine opposite Bonn The surrounding dis- 
trict to winch it giacs its name, ahouiids in iron-mines, 
Fo that iron founding and Bmclting arc important branches 
of industry iii and near the town Largo tanneries and 
icathcr-avorks, and factories for cloth paper, and nmchinory, 
arc among the other industnal establishments The popu- 
lation in 1880 was 15,024, of whom 3G32 were Roman 

Catholics and 111 Jotvs w ,, * 

Sicei-n wns the capital of an carlj pnncipshtj belonging to tlio 
housc^of Kawaii , anil from ICOO onwanlfl it gm o ^ «io junior 

lir^iiMx nf Sio'^n Tsapolcon incorpomtcd Siogon in tiio 

It ‘o Pmssi^a, under whose rule it has nearlj qmul«pled its 
population Kulwiis is said to has o been bom hero in 1077 
SIEGFRIED See NiBrtTOOiMtFD, \ol \mi P 4/0 
SIEMENS, Sm Wiluaw (1823-1883), christened Cari 
Wilhelm, an eminent inventor, engineer, J 
Bopher, was born atLcntlic m Hanover on 4tU April 1823 
After being educated in the polytechnic 
burg and the university of Gottingen, ho visited England 
at the age of nineteen, m the hope of introducing a proceas 

in electro-plating invented by himself Skmc 

Werner The invention was adopted by Messrs Elking 
ton, and Siemens returned to Germany to ?■ P"P“ 

the engineering works of Count Stolborg at Magdeburg 
In 1844 lie was again in England vvith another invention, 
the “chronometne” or differential governor for st^m- 
ongincs (see Steam-Engine) Finding P“S 

lavvs afforded the inventor a protection whij T ^ 
wanting in Germany, ho thenceforth made England his 


homo, but it was not till 1869 that he formally became a 
naturalived Bntisb subject After some years spent in 
active invention and experiment at mechanical works near 
Birmingham, lie went into practice as an engineer in 1861 
Ho laboured mainly in two distinct fields, applications 
of heat and the applications of clectncity, and was charac- 
tcri7cd in a very rare degree by a combmation of scientific 
comprclicnsion with practical instinct In both fields he 
jilaycd a part wlucli would have been great in either alone, 
and, m addition to this, ho produced from tune to time 
miscellaneous inventions and scientific papers sufficient in 
themselves to have established a reputation His posi 
tion was recognized by his election in 1862 to the Royal 
Socictj, and later to the presidency of the Institute of 
^fcchamcal Engineers, the Society of Telegraph Engineers, 
the Iron and Steel Institute, and the British Association , 
by honorary degrees from the universities of Oxford, 
Glasgow, Dublin, and Wiirzburg, and by knighthood 
Ho died in London on tho 19th of November 1883 
In the application of heat Siemens’s work began just aftor Joules 
cxpennicnts had placed tlio doctrine of tho conservation of oneroj 
on a sura basis AVhilo Bankino, Clausius, and Tliomson wore de 
V eloping tho djnaniical theory of heat as a matter of physical and 
engineering thcorj , Siemens, in tho light of tho now ideas, made a 
bold attempt to improve tho cfnciency of tho steam engine as a 
conv erter of licat into mechamcnl w ork Taking up tho regenerator 
—a dev ICO inv ented bj Stirling tw enty years before, tho importance 
of which had mcaiiwhilo been ignored — ho applied it to tho steam 
cngino 111 tho form of o regenerative condenser with some sncccsa 
Tins was in 1847, and in 1856 engines constmeted on Siemens s 
plan were worked at tho Pans exhibition I^tcr ho made many 
attempts to apply tho regenerator to internal combustion or gas 
engines, but neither in steam engines nor m ms 
inventions directly and pcrmancntlj fruitful, thongli the dirco^n 
thev follow cd is that m w Inch improvement is stall looked for iao 
regenerative principle, howovor, ns a means of ceonommng neat 
soSn received at Ins hands another and far wider 
186C ho introduced tho rcgonerativo furanco, tho idea ofhis brotber 
Fnednch, with whom AViIhnm nssocintod himself m diroctang its 
applications In an ordinary fumice a vot larm nart of tlie heat 
ol combustion is lost by being earned off in the ® 

pass UP tho chimnov In tho rcgonomtive fumoco the hot gases 
?lss tliroiigh a regenerator, or chamber stacked wth loos® bncks, 
winch absorb tho heat AVhon tho bncks am well ^he hot 

gases are diverted so to pass through another 
vvlnlo tho air ncccssarj for comhnstion, before it 
IS made to traverso tho heated chamber, taking up ns it jHie 
hcSwlnch has been stored lu the bricks After -i 
tho air currents are again reversed Tho process is mpented penw 
Kolly, wiUi the result that the producte of 
afto/ being cooled, the heat w'l.ioh they tok® from g® 
bcinc in ^at part earned back in tho heated an- iJut anotnm 
invontioii^W required before tho rcgoncretivo furnace o®“W 
♦linroiirfilv snccessful This was tho use of gaseous fuel, produced 

oxponmont in ''sample steel works oreoted oy ^ 

purpose, that ho the artaclo Iron (vol xm 

Siemens steel j gieoi of exceptionally trust 

p 347 ) Tbo product IS a mild swoi oi e 

worthy quality, tho uso of wide „ow common, 

to inako possible tho , indirectly to that improvement 

end has conscouently winch SiSmcns had 

,n tho tkemoJynami® „ gt ^ork upon 

so much at heart. Jurt before liis a g Siemens 

the same subject, his plan V ^ toiler, and to apply the 

producer in place of solid fuel jt._ fgitk in gaseous fuel 

"ST” 5.r. u.. >»•. 
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(afterwartla Puis III ) lu lionour ot Jus undo, Pius II Hero nro 
Pmtunccliio’s famous frescos of scones from tlio life of tho latter 
pontiff and tlio collection of clioir books (supported on scnlptiirod 
desks) \ntli splendid illuminations by Sioneso and other artists 
Tho church ot Sail Gio\*niiiii, tho ancient baptistery, boneath tho 
cathedral is approached bj ail outer flight of marble stops built in 
1451 It has a beautiful facade designed bj Gioiaiim di Miiio del 
PcUicciaio in 1382, and a man cllous font with has reliefs hj Doiia- 
tillo, Ghilierti, Giacomo della Quercia, and other 16th century sculp- 
iTches tors Tho other churches nro— tho Collegiatn di Proi onzaiio, a 
vast building of some elegance, designed bj Sdiifanliiu (1594) , 
Sant’ Agostiiio, rebuilt bj Vaiiiitclli in 1766, containing a Cruci 
fixioii and Saints bj Perugino, a Ihinssacro of tho Innocents bj 
Hatteo di Giovanni, the Coming of tho Magi bj Sodonia, and a St 
Antoiiv bj Spagnolotto or his school , tho beautiful church of tho 
Scrvites (15tn Lcntun), mIucIi coiitniiis another Massacre of tlio 
IniiooeiiLs bj "Nlntteo di Gioinnm and other good examples of the 
Siciicsc school , San Francesco, designed by Agostino and Agnolo 
about 1320, and now (1887) being rostoreil, which once possessed 
manj lino paintings bj Duccio Buoniiiscgna, Lorenzotti, Sodoma, 
and Beccafumi, but some of these jicrishcd in tho great fire of 1666, 
and tlio rest Mere romoicd to tho Institute of Fine Arts after 1862 
dunng the temporarj desecration of tho church , San Domenico, a 
fine 13th Centura hmlding with a single naa o and transept, con- 
tainmg Sodoma’s splendid fresco tho Swoon of St Cathoniie, tho 
Madonna of Guido da Siena, and a crucifix bj Sano di Pietro This 
church crowns tho Foiitobmnda lull aboi o tho famous fountain of 
that name immortalized bj Dante, and in a steep lane below stands 
tho house of St Catheniio, now con\ ertod into a church and oraton , 
and maintained at the expense of tho inhabitants of tlio Contradti 
dell’ Oca It contains some ^od pictures by Pacchia and other 
M orks of art, but is chicfl} nsitcd for its histone interest and os 
a shaking mcmonal of the charactcnstic piety of tho Sienese 
nici- Tho communal palace in tho Piazza del Campo nas begun in 
build* 1288 and finished in 1309 It is built of bnck, is a fine sjiccinioii 
; of Pointed Gothic, and uas designed bj Agoshno and Agnolo 
Tho light and elegant tower (Torre del Manma) soanng from one 
side of tho palace was begun in 1325, and tlio chapel standing at 
its foot, raised at tho expense of tho Opera del Dtionio ns a public 
tliank offering after tho plague of 1348, dates from 1352 This 
grand old palace has other attractions besides tho beauty of its 
architecliiro, for its interior is lined inth u orks of art Tlio atrium 
has a fresco by Bartolo di Fredi and tho two ground floor halls 
contain a Coronation of the Tirgin b} Sano di Pietro and a splendid 
Bcsurrechon by Sodoma In tho Sala dci Noio or della Paco 
nboi c aro the noblo allogoncnl frescos of Ambrogio Lorenzotti re- 
presenting tho effects of just and uiijust goicrnmont, tho Snla 
dcllo Balestro or del Mnppamondo is painteeV by Simone di Marfano 
(Mcmmi) and others, tno Cappolla dolln Signoria bj Taddeo di 
Bartolo, and tho Sala del Coiicistono by Beccafumi Another hall 
IS now being prepared in memory of Victor Emmanuel II , and its 
frescos and decorations aro to bo entrusted cxclusivolj to Sienese 
artists. Tlio former hall of tho graiul council, built in 1327, was 
converted into tho chief theatre of Siena by Riceio in 1500, and, 
after bomg tivaco burnt, was rebuilt in 1763 from Bibbicna s designs. 
Another Sienese thcatm, the Rozzi, in Piazza San Pellegrino, do 
signed bj A. Doven and erected in 1816, although iiiodoru, has 
an histone interest as tho work of an academy dating from tho 
16th century, called tho Coiigrega do' Rozzi, that iilaj ed an import 
ant part in tho history of tho Italian comic stage 
laces, Tho city is adorned bj many other noblo edifices both public 
and pm ate, of which we mil mention tho following palaces— tho 
Tolomei (1205) , Buonsignon, formerly Tcgliacci, an olegaut 14th 
coiiturj constniction, restored in 1848 , Grottanelli, formerly Pecci 
and anciontlj tho residence of tho captain of war, recoiitlj restored 
in its onginal stj lo , Sansedoni , Marsilii , Piccolomuii, now be- 
longing to the Goiemmeut and containing tho state archil cs, 
Piccolomini dello Papesso, like tho other Piccolonuni mansion, do 
signed bj Bernardo Rosscllino, and non tho national bank , tho 
enormous block of tho Monte do’ Pasohi, enlarged and partly ro 
bmlt m tho onginal stj lo botiveon 1877 and 1881, and including tho 
old Dogana and Spannocchi palaces , the Loggia di Morcauzia (16th 
century ), now a club , the Loggia del Papa, erected bj Pius II , and 
other hue buildmgs. "Wo must also mention tho tno celebrated 
fountains, Fonte Gaia and Fontobranda , tho Fonto Nuova, near 
Porta Ovile, by Caraaino di Crescontmo also deserves notice 
Thanks to all these architectural treasures, tho narrow Sienese 
streets with their many inndiugs and steep ascents nro fuU of pic- 
turesque charm, and, together with tho collections of oxcdloiit 
paintings, foster tho lorau pndo of tho inhabitants and presorao 
their taste and feolmg for ark 

History — ^Tho ongin of Siena, like that of other Italian 
cities, is lost m a mist of legendary tradition It w as prob- 
ably founded by the Etniscans, and then falling under tho 
Bomon rule became a colony m the reign of Augustus, or 


a little ^rher, and was distingmShed by tho name of 
&a,na Julia Few memorials of the Homan era or of tho 
first centuries of Christiamty haxo been preserved, and 
none at all of tho mtorval preceding tho Lombard penod 
Wo haae documentary evidence that during this epoch, m 
tho reign of Eotaris (or Eotari), there was a bishop of 
Siena named Mouro Attempts to trace earber bishops ns 
far back as tho 5th century have yielded only a ague and 
contradictory results Under tho Lombards tho civil 
go\ eminent was in tho hands of a gasialdo, under tho 
Carolinginns of a count, whose authority, by slow degrees 
and a course of events similar to what took place in other 
Italian communes, gave way to that of tho bishop, whoso 
power in turn gradually dimimshed and was superseded 
by that of tho consuls and tho commonwealth 
We have written evidenco of the consular government Struggle 
of Siena from 1126 to 1212, the number of consuls varied betweeu 
from three to twoh o This government, formed of gmiil- 
tmmnt or nobles, did not remain unchanged throughout popolnm. 
tho whole period, but was gradually forced to accept tho*^ 
participation of tho popolani or low'er classes, whoso 
efforts to rise to pow er w ere continuous and determined 
Thus in 1137 they obtnmed a third part of tho govern- 
ment by tho reconstitution of tho general council with 
100 nobles and 60 popolam In 1199 tho institution of 
a foreign podestet gave a severe blow to the consular 
magistracy, which was soon extinguished, and in 1233 
tho people again roso against tho nobles in tho hope of 
ousting them entirely from oflico Tho attempt was not 
completely successful, buttheGfovernmentwasnow equally 
divided between the two estates by tho creation of a 
supreme magistracy of tw enty-four citizens, — tw elvo nobles 
and tw elve popolam During tho rule of the nobles and 
tho mixed rulo of nobles and popolam tho commune of 
Siena was enlarged by fortunate acquisitions of neighbour- 
ing lands and by tho submission of feudal lords, such as 
the Scinlonghi, Aldobrandeschi, Pannocchieschi, Visconti 
di Campiglia, Ac Before long tho reciprocal need of fresh 
temtory and frontier disputes, especially concerning Poggi- 
bonsi and Montepulciano, led to an outbreak of hostilities 
between Florence and Siena Thereupon, to spite tho 
rival republic, tho Sienese took tho Ghibellino side, and tho 
German emperors, beginning with Fiederick Barbarossa, 
rewarded their fidelity by tho grant of various privileges 

During tho 12th and 13th centuries there were con- 'Wiirvfitli 
tinned disturbances, potty wars, and hasty reconciliations'^®'^"®® 
betweeu Florence and Siena, until in 1254-65 a inoro 
binding peace and alhanco w as concluded But this treaty, 
in spito of its apparent stnbihty, led in a few years to a 
fiercer struggle , for in 1268 tho Florentines complained 
that Siena had infringed its terms by giMng refuge to tho 
Glnbellines they had expelled, and on tlio refusal bf tho 
Sieneso to jield to these just remonstrances both states 
mado extensive preparations for war Siena applied to 
Manfred, obtamed from him a strong body of Gcrinan 
horse, under tho command of Count Giordano, and hkow iso 
sought the aid of its Ghibellino allies Florence equipped 
a powerful citizen army, of which tho original registers 
are still presened in tho volume entitled B Libro di Jfont- 
ajmti in tho Florence archives This anny, led by tho 
podestk of Florence and tweh o burgher captains, set forth 
gaily on its march towards tho enem}'’s territories in tho 
middle of April 1260, and during its first campaign, ending 
18th May, w on an insignificant victory at Santa Petronilla, 
outsido the walls of Siena But m a second and more 
important campaign, in which the mihtia of tho other 
Guelf towns of Tuscany took part, tho Florentines wero 
signally defeated at Montapcrti on 4th September 1-CO 
This defeat crushed tho power of Florence for imnj jears, 
reduced tho city to desolation, and apparentlj annihilated 
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the Florentine GaeUs But the battle of Benevento (1 266) 
and the establishment of the dvnasty of Charles of Anjou 
on the Neapolitan throne put an end to the Ghibelhne 
jjrc-flominance in Tuscaiiv Glubelline Siena soon felt the 
efft-cts of the change in the defeat of its army at CoUe di 
Taldel::a (1269) bj the united forces of the Guelf enles, 
Florentines, and French, and the death in that battle of 
her poirerful citizen Frovenzano Salvani (mentioned by 
Dante), ivho had been the leading ^int of the Govern- 
ment at the time of the victory of ilontaperti. For some 
time Siena remained faithful to the Ghibelline cause, 
neiertheless Guelf and democratic sentiments began to 
make head. The Ghibellines ivere on several occasions 
etpelled from the city, and, even ivhen a temporary recon- 
ciliation of the two f/arties allowed them to return, they 
failed to regain their former influence 
‘Sac-p-i Meanwhile the popular party acquired increasing power 
of jy jia in the state. Exasperated by the tyranny of the Salimbeni 
Iir pir'T other patncian famihes alhed to the GhibeUines, it 
decreed in 1277 the exclusion of all nobles from the 
supreme magistracy (consistmg smee 1270 of thirty-six 
instead of twenty-four members), and insisted that fhia 
council should be formed solely of Guelf traders and men 
of the middle class This constitution was confirmed m 
12e0 by the reduction of the supreme magistracy to fifteen 
members, all of the humbler classes, and was definitively 
sanctioned in 1285 (and 1287) by the institution of the 
magistracy of nine This cxiuncil of nine, composed only 
of burghers, earned on the government for about seventy 
years, and its rule was sagacious and peaceful The tern- 
tones of the state were enlarged , a fnendly alliance was 
maintained nth Florence, trade flourished, in 1321 the 
unii ersitv was founded, or rather revived, by the introduc- 
tion of Bolognese scholars , the prmcipal buildings now 
adorning the town were begun , and the chantable institu- 
ijoas, which are the pnde of modern Siena, increased and 
prospered But meanwhile the exclusiveness of the smgle 
class of cituens from whose ranks the chief magistrates 
were drav-n had converted the government into a close 
diarchy and excited the hatred of every other class. 
jSobles, jndg(^ notane^ and populace rose in frequent 
revolt, while the nme defended their state (1295-1309) bv 
a strong body of citizen mihtia divided into (seL 

tions) and conlrad<’ (wards), and violently repressed these 
attempts. But in 1355 the amval of Charles IT m 
. icn-i gave fresh courage to the malcontents, who, backed 
by the impend authonty, overthrew the government of 
su^stJtated a magistraiy of twelve drawn 
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(partisans of the nine), who, having still some influence in 
the city, probably fomented these dissensions, and, as we 
shall see later on, skilfully availed themselves of every 
chance likely to restore them to power In 1368 the 
adversanes of the twelve succeeded in dnving them by 
force from the pubhc jialace, and substituting a govern- 
ment of thirteen, — ten nobles and three notesrht This 
government lasted only twenty-two day% from 2d to 24th 
September, and was easily overtnrned by the dominant 
faction of the dodtctni (partisans of the twelve), aided by 
the Salimbem and the jiopnlace, and favoured by the 
emperor Charles IT nobles were worsted, being 

driven &om the city as well as from power , but the abso- 
lute rule of the twelve was brought to an end, and right 
of participation in the government was extended to an- 
other class of citizens For, on the expulsion of the 
thirteen from the palace, a council of 124 plebeians created 
a new magistraiy of twelve dt/enton (defenders), no longer 
drawn exclnsively from the order of the twelve, but com- 
posed of five of the popolo mnuto, or lowest pop^ace (now 
first admitted to the government), four of the twelve, and 
three of the nine. But it was of short dnration, for the 
dfjdictnt were ill satisfied with their shares and in Decem- 
ber of the same year (1368) joined with the popolo minitto 
in an attempt to expel the three novetda, from the palace 
But the new popular order, which had already asserted its 
predominance m the council of the n/omaton, now drove 
out the dodicint, and for five days (11th to 16th December) 
kept the government in its own hands. Then, however, 
moved by fear of the emperor, who had passed tbrongh 
Siena two months before on his way to Borne, and who 
was abont to halt there on his return, it tned to conciliate 
Its foes by creating a fresh conncil of 150 rtformaton, who Rifonua 
repkeed the twelve defenders by a new supreme magistraci ton wul 
of fifteen, consisting of eight popolani, four dodiant, and“"”f“ 
three norwcSi, entitled respectively “people of the greater 
number,” “people of the middle number,” and “people 
of the less number ” From this renewal dates the forma- 
hon of the new order or monte da nformaton, the title 
braceforth bestowed on aB citizens, of both the less and 
the ^eater people, who had reformed the government 
and hegm to partapate in it in 1368 The turbulent 
fachon of the twelve and the Salimbem, being dissatisfied 
^th there changes, ^eedily rose against the new Govem- 
^nt Thm time they were actively aided by Charles 
returned from Borne, sent his militia, 
TOi^anded by the imperial vicar Malatesta da Bunini, 

the Sienese peopK 
^g ^led to arms by the council of fifteen, made 5 
resistance, routed the impend troous, 
raptn^ the standard, and confined the emperor m the 
^Iimbeni palaca Therenpon Charles came to termfwith 
tit granted it an imperial patent, and left 
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association stjling itself tlio “company of the worm” 
During the famine of 1371 this company rose in revolt^ 
sacked the houses of the nch, invaded the pubbe palace, 
drove from the council of fifteen the four members of the 
twelve and the three of the nine, and replaced them bj 
seven tatterdemalions Then, having withdrawn to its 
own quarter, it was suddenlj attacked by the infuriated 
citizens (noiesc/it and dodicnn), who bioke into houses and 
workshops and put numbers of the inliabitants to the sword 
vnthout regard for age or sev Thereupon the popular 
rulers avenged these misdeeds by many summaiy evecu- 
tions in the piazza These disorders were only checked 
by fresh changes in the council of fifteen It was now 
fonned of twelve of the greater jieople and three novese/n, 
to the total exclusion of the dodictni, who, on account of 
their growing turbulence, were likeivisc banished from 
the city 

Jleanwlulo the Government had also to contend with 
difliculties outside the walls The neighbouring lords 
attacked and ravaged the municipal territories, grave 
injuries were infiictcd by the mercenary bauds, especially 
by the Bretons and Gascons The rival claims to the 
Neapobtan kingdom of Carlo di Durazzo and Louis of 
Anjou caused fresh disturbances in Tuscany The 
Sienese Government conceiv ed hopes of gaming possession 
of the city of Arezzo, which was first occupied by Durazzo's 
men, and then by Enguerrand do Coucj for Louis of 
Anjou , but while the Sienese were nourishing dreams of 
conquest the French general unexpectedly sold the city 
to the Florentines, vihose negotiations had been conducted 
with marvellous abibty and despatch (1384) The gather- 
ing eicasperation of the Sienese, and notably of the niiddlq 
class, against their rulers was brought to a climax bj 
this cruel disappointment Their discontent had Ijeen 
graduallj swelled bj various acta of home and foreign 
policy during the sixteen j ears’ rule of the uformaton, 
nor had the concessions gpfaiited to the partisans of the 
twelve and the latter’s recall and renewed ebgibibtj' to 
office availed to conciliate them At last the revolt 
broke out and gained the upper hand, in ilarch 1386 The 
nformaiori were ousted from power and expelled the city, 
and the trade of Siena suSered no little injury by the exile 
of so many artisan famibes The fifteen were replaced by 
a new supreme magistracy of ton pnors, chosen in the 
following proportions, — ^four of the twelve, four of the 
nini^ and two of the people proper, or people of the 
greater number, but to the exclusion of all who had shared 
in the government or sat m council under the rtjoi maton 
Thus began a new order or mo}ite del popolo, composed of 
famibes of the same class ns the r^/o? medoi i, but having 
had no part m the government during the latter’s rule 
Bnt^ though now admitted to power through the burgher 
reaction, as a concession to democratic ideas, and to 
cause a split among the greater people, they enjoyed very 
linuted privileges ^ 

In 1387 fresh quarrels wnth Florence on the subject of 
Montepulciono led to an open wur, that was further aggra- 
vated by the interference in Tuscan affairs of the ambitious 
duke of Milan, Gian Goleazzo Visconti With him the 
Sienese concluded an alliance in 1389 and ten years later 
accepted his suzeramty and resigned the bberties of their 
state But in 1402 the death of Gian Galeazzo bghtened 
their yoke In that year the first plot against the Vis- 
contian rule, hatched by the twelve and the Sabmbeni and 
fomented by the Florentines, was violently repressed, and 
caused the twelve to be again driven from office , but in 


^ The following ore the ordtm or monti that held power In Siena 
for any considerable tune — geniiluomtnt, from the origin of the re 
public , nove, from about 1286 , dodict, from 1S66 , r\/ormalon, from 
1368 , popolo, from IBS'! 


the Mowing year a special haha, created in consequence 
ot that not, annulled the ducal suzerainty and restored the 
bberties of Siena Daring the interval the supreme magis- 
tracy had assumed a more popular form By the partial 
readmission of the nformaton and exclusion of the 
twelve, the permanent haVia was now composed of nine 
pnors (three of the nine, three of the people, and three of 
the iifoimatoii) and of n captain of the people to bo 
chosen from each of the three monh in turn On 11th 
Apnl peace was made with the Florentines and Siena en- 
joyed several years of tranquil prosperity 

But the great Western schism then agitating the Chns Quanvls 
tian world agam brought disturbance to ‘feiena In con 
sequence of the decisions of the council of Pisa, Florence 
and Siena had declared against Gregory XIL (1409), 
Ladislaus of Naples, therefore, as a supporter of the pope, 
seized the opportunity to make incursions on Sienese terri- 
tory, laymg it waste and threatening the city The Sienese 
maintained a vigorous resistance till the death of this 
monarch in 1414 freed them from his attacks In 1431 
a fresh war with Florence broke out, caused by the latter’s 
attempt upon Lucca, and continued in consequence of the 
Florentines’ alliance with Venice and Pope Eugenius IV , 
and that of the Sienese with the duke of Milan and Sigis 
mund, king of the Bomans This monarch halted at Siena 
on his way to Borne to bo crowned, and received a most 
princely welcome In 1433 the opposing leagues signed a 
treaty of peace, and, although it was disadvantageous to 
the Sienese and temptations to break it were frequently 
urged upon them, they faithfully adhered to its terms 
Dunng this period of comparative tranquillity Siena was 
honoured by the visit of Pope Eugenius tv (1443) and by 
that of the emperor Frederick III , who came there to re- 
ceive his bnde, Eleanor of Portugal, from the hands of 
Bishop iEiieas Sylvius Piccolonuni, lus secretary and his- 
tonan (1452) This meeting is recorded by the memonal 
column still to bo seen outside the Camolha gate In 
1453 hostilities against Florence were again resumed, on 
account of the invasions and ravages of Sienese territory 
committed by Florentine troops in their conflicts with 
Alphonso of Naples, who since 1447 had made Tuscany 
his battle-ground Peace was once more patched up with 
Florence in 1454 Siena was next at war for several 
years with Aldobrandmo Orsini, coimt of Pitigbano, and 
with Jacopo Piccimni, and suffered many disasters from 
the treachery of its generals About the same tune the 
repubbe was exposed to still graver danger by the con- 
spiracy of some of its leading citizens to seize the reins of 
power and place the city under the suzerainty of Alphonso, 
as it had once been under that of the duke of Jlilan 
But the plot came to light, its chief ringleaders were 
beheaded, and many others sent into exile (1456), and 
the death of Alphonso at last ended all danger from that 
source During those critical times the goi eminent of 
the state was strengthened by a new executive magistracj 
called the baHa, which from 1455 began to act independ- Instita 
ently of the pnors or consistory Until then it had been 
merely a provisional committee annexed to the latter But 
hencefonvnrd the balia had supreme jurisdiction in all 
affairs of the state, although always, down to the fall of 
the republic, nominally preserving the character of a magis- 
tracy extraordinarj' The election of JEneas SjImus Pic- 
colomini to the papal chair in 1458 caused the utmost joy 
to the Sienese, and in compliment to their illustnoim 
fellow -citizen they granted the request of the nobles and 
readmitted them to a share in the government But this 
concession, grudgingly made, only remained m fore® 
few years, and on the death of the pope (1464) was ^ 
voked altogether, save in the case of members of tlic 
Rccolomini lionse, who were decreed to ^ popolant and 
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•were allowed to retain nil tlieir privileges Meanwhile 
Iresh discords were brewing among the plebeians at the 
head of affairs 

The conspiracy of the Pazzi in 1478 led to a war in 
which Florence and Milan were opposed to the pope and 
the king of Naples, nnd which was put an end to bj the 
peace of 13th March 1480 Thereupon Alphonso, duke 
of Calabna, who was fighting m Tuscany on the side of 
his father Ferdinand, came to an agreement with Siena 
and, in the same way os his grandfather Alphonso, tried 
to obtain the lordship of the city and the recall of the 
exiled rebels of 1456 The noieidn (to whoso order most 
of the rebels belonged) fai cured his pretensions, but the 
rifomaton were against him Many of the people sided 
with the notesdii, rose in revolt on 22d June 1480, and, 
aided by the duke’s soldiery, reorganized the government 
to their own advantage Dividing the power between 
their two orders of the nine and the people, they excluded 
the n/ormaton nnd replaced them by a now and hetero- 
geneous order styled the agqrtgah, composed of nobles, 
exiles of 1456, and citizens of other orders who had never 
before been m office But this violent and perilous upset 
of the mtemal liberties of the republic did not last long 
A decree issued bj the Neapolitan king (1482) depriving 
the Sienese of certain territories in favour of Florence 
entirely alienated their affections from that monarch 
Meanwhile the monte of the nine, the chief jiromotcrs of 
the revolution of 1480, were exposed to the gromng hatred 
and envy of their former allies, the monte del popoh, who, 
conscious of their superior strength and numbers, now 
sought to crush the novetdtt and rise to power in their 
stead This change of affairs vvas nccomijlisltcd bv a 
f between 7th Juno 1482 and 20th Fcbniarv 

1483 The monte del popolo seized the lion's share of the 
government, the nformaton were recalled, the miirtouh 
abolished, and the mvadn condemned to iierpelual banish 
ment from the government nnd tho city But “in pci 
petuo ’ was an empty form of words in those turbulent 
Itahan republics The nomdn, being “fat burghers" 
with powerful connexions, abihties, and traditions, gamed 
increased strength and influence in exile, nnd five years 

returned tnumphantly to 
Siena, dispersed the few adherents of the popolo who 
offered resistance, murdered the captain of Syncopic 
reor^nmed the state, and placed it under tho protection 
of the Virgin Mary And, their own predoniinimco being 
Aeir numerical strength Ld influence, they 
Pans If po^er to the other monti ^ 

Fandolfo PetruccL chief 
of the noveeda and soon to bo at tho head of tKov om 

domination of this man (who like Lor 
enzo de Medici, was sumamed “the ifagnificent"! 
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the term “dommation" rather rhnn 
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revenge the assassination of and 

Borghesi (1600^ Nmcoli 
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until he was at Inst worsted in his btmgglo with Cesate 
Borgia, who caused his cx]nilsion from bicna in 1502 But 
through the fnendly mediation of tho Florentines and tho 
French king lie was recalled from banishment on 29th 
March 1503 Ho maintained his {lowcr until his death at 
the ago of sixty on 21st May 1512, and was interred with 
princely ccrcnionmls at tho public cxjionse The predomi- 
nance of hiB family m biena did not last long after his 
decease Fandolfo had not the qualities required to found 
a dynasty such ns that of tho Medici JIc lacked tho Joftv 
intellect of a Cosimo or a Lorenzo, nnd tho atmosphere 
of liberty -loving fjicna with its cvcr-chnnging factions 
was in no way suited to his jiurposo Ifis eldest son, 
Borgheso Pctnicci, was incajiablc, Imnghty, nnd exceed 
iiigly corrupt, he only remained tlirco yearn nt tho head 
of affairs nnd fled ignominiouely in 1515 Through tho 
favour of Leo X he wns mcce cried by bis cou-m ItafTnclln 
Pctnicci, prcvtoiislv governor of ht -ingelo nnd afterwards 
a cardinal 

This Pctnicci was n bitter cnemv to Fandolfo/. children 
He caused Borglicsc and a younger son ji'iiiicd I nbio to in 
proclaimed ns rebels, while a third son, Cirdinal Al]>lioiir{), 
was strangled by order of Imi \ in 1518 Ho was a 
tyrannical ruler, nnd died suddcnlv ml 522 In the follow mg 
year Clement ^ II insisted on the recall of I nbio I’etnicci, 
but two years later a fre^h ]H)pnhr outbreak drove hmi 
from Siena for ever Tho citv then placed it«clf under CmJcr 
the protection of the emperor Charles V , crcatwl a inncis ‘lie I'lw- 
(raev of “ten conservators of the lilurticsof tlio state ‘“'cdomf 
(Dccombtr 1524), united the diffircnt monfi in one immod 
the monte of the reignmg nobles," and, rcjoitmg to be'"^" 
nd of the last of the Pctnicci, dated their imblic books 
abwtaurata bUrtate year 1,11, nnd so on 
I P® fr®® govemmeiit Mihjcct to tho empire 

Ksted for twentv seven years, ami the desired iwotcction 
of bpam wci^ied more nnd more hcavilv until it kcamo 
a tyronuy The imperial legates nnd the captains of the 
Spanish guard in biena erwshed both Gov eminent and 
people by continual extortions nnd bv undue mierfcrciico 
with tho functioiib of tho loba CImrlc» ^ passed throiigli 
Siena in lo3o, ami, as m all tho other citii, of ciislnvcd 
Italy, was received with tho greafpat pomp but he left 
neitliCT peace nor libcrtv behind him 1 rom 1 527 to 1 ,54 5 
he city was torn by faction fights and violent rcvol s aga ns^ 

?he LTf fr®^«®«t blooSed 
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Cosuno do’ Mcdici, duko of Florence, the Spaniards wore 
sent away on tbo 5tb August 1552 and tho Sioncso took 
possession of tlieir fortress 
The Government was now reconstituted under tho pro- 
tection of tho French agents, tho halla was abolished, its 
^erynamo having been rendered odious by tho tyranny 
of Spain, and was replaced by a similar magistracy styled 
capHani del popoh e i eggimento Siena exulted in her 
recovered freedom, but her sunshine was soon clouded 
First, tlio ompeior’s ivrath ivas stirred by tho influence of 
Franco m tho counsels of tho republic, then Cosimo, who 
ivas no less jealous of tho French, conceived tho design of 
annexing Siena to his oivn dominions Tho first hostilities 
of tho imperial forces in Val di Chiana (1652-53) did 
little damage , but when Cosimo took tho field with an 
army commanded by tho marquis of Marignano tho nun 
of Siena was at hand On 26th January Marignano cap- 
tured tho forts of Porta Camolha (which tho whole popu- 
lation of Siena, including tho women, had helped to con- 
struct) and imcsted tho city On 2d August of tho samo 
year, at Marciano in Val di Chiana, ho won a completo 
Mctorj over tho Sioncso and French troops under Piero 
Strozri, tho Florentine calo and marshal of Franco 
Meanwhile Siena Avas Augorously besieged, and its inhabit- 
ants, sacrificing everything for their beloved city, main- 
tained a most heroic defence A glorious record of their 
sufferings is to bo found in tho Dimy of Sozzini, the 
Sioncso historian, and in tho Commentaiies of Blniso do 
Monluc, tho French representatn e m Siena But in April 
1555 the town was reduced to oxtroniity and was forced 
to capitulate to tho emperor and the duko On 2l8t 
April tho Spanish troops entered the gates, thereupon j 
many patnots abandoned tho city and, taking refuge at 
Montalcuio, maintained tlioro a shadowy form of ropubhc 
until 1559 

Cosimo I do’ Medici being granted tho investiture of 
tho Sienese state by tho patent of Plulip IL of Spam, 
dated 3d July 1557, took formal possession of the city 
on tho 19tli of tho sanio month A lioutoiiant-goncml 
was appointed as representatn o of liis authority, the 
council of tho was reconstituted with twenty members 

diosen by tho duko , tho consistory and the general council 
were left in existence but doprned of their pohtical 
autonomy Thus Siena was annexed to tho Florentmo 
state under tho samo ruler and became an integral part 
of tho grand-duchy of Tuscany Nevertheless it retained 
a separate adrauiistration for more than two contuncs, 
until tho general rofonns of tho grand duke Pietro Leo- 
pold©, tho French domination, and finally the restoration 
swept away all differences between the Sienese and Floren- 
tine systems of government In 1859 Siena was tho first 
Tuscan city that voted for annexation to Piedmont and tlio 
monarchy of Victor Emmanuel II , this decision (voted 26th 
June) being the initial stop towards tho unity of Italy 

Literary History —Tho htorary history of Sionn, while recording 
no gifts to tho world equal to those bequeathed bv Floreiioc, and 
without tho now or and originality bj which tholottor became tho 
centre of Italian culture, can novcrtholoss boast of eomo illustrious 
names Of these n brief summary, beginning ivith tho deportment 
of general literature and passing on to histoiy and scionco, is sub 
joined Many of them aro olso dealt with in separato articles, to 
which the reader is referred 

As carl} os tho 13th century tho vulgar tongue was already well 
established at Siena, being used in public dooumonts, commercial 
records, and pnAoto correspondonco Tho poets flourishing at that 
ponod Wore Folcacohioro, Cocco Aiigiolion — n humorist of a Aorjr 
higli order— and Bindo Bonichi, who belonged also to tho fol 
loiving century Tho chief glory of tho 14th century ivna St 
Oothcmie Bonincoso Tho year of hor death (1380) was that of 
tho birth of St Bernardino Albizzesclii, a popular preacher whoso 
sermons in tho vulgar tonguo are models of stylo and diction 
To tho 15th contmy belongs .^ens Sjlvius Piccolomini (Pius 11 ), 
humanist, lustorian, and political writer In tho lOtlv century we 
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find another Piccolomini (Alexander), bishop of Patras author of 

Claudio Tolomci, diplomatist, poet, and philologist, who reniwl 
«io use 0 ancient Latin metres: and Liici Co«tiEa'wntcr7f”r 
TOtivcs, pla^, and poems Prose fiction had two roprisontatiiai 
in this century,-— Supiono Baigagli, a writer of some ment, and 
liotro hortiiii, whoso productions were tnwal and indecent In 
tho 1/th century wo hnd Ludoiico Siiganli (Qumto Scttanol a 
Latinist and satirical wnter of much tuloiit and culturo, but the 
most ongiiial and bnlliant figure m Sienese Iitcraturo is that of 
Girolamo Gigli (1660 1722), author of tho OassetUno, La Sorcllim 
lU jjon I Italic, II Vocaholario Caicritmno, and tho biano JHcelesi 
astieo As humorist, scholar, and philologist Gigli would take a liigli 
i>i*ico in tho Iitcraturo of any land Ilia resoliito opposition to all 
h}pocns>— yliotlier religious or htoraiy —exposed Inui to merciless 
persecution from tlio Jesuits niul tlie Della Cruscan Academy 
In flio domain of historv wo have first the old Sienese clironiclcs, His 
which down to tho 14th centnr} are so confused that it is almost tor nni 
impossible to disontanglo tinth from fiction or oven to decide tho 
personality of tho vanoiis authors Three 14tli cciitnr} chronicles, 
attnbutod to Andrea Dei, Agnolo di Turn, called II Giasso, and 
Non di Donati, are published in Murnton, lol xv To tho 16th 
centnr} belongs tho chronicle of Allegretto Allcgrotti, also in 
llumtori (vol xxiii ) , and during tho same penod flounshed Sigis 
mondo Tizio (a pnest of Siena, though bom at Castigliono Arctino), 
whoso voluminous luster} written in Latin and noior printed 
(now among tho MSS of tho Chigi Library in Borne), thoiigli do 
A Old of literary ment, contains much a nluablo material Tlio liost 
Sienese Iiistonaus belong to tho 16th cintury Hio} aro Oilando 
Malavolti (1516 1506), a man of noble birth, the most trustworthy 
of all , Antonio Bollnrmati , Alessandro Sozzmi di Girolamo, the 
8}mpnthotio author of tho Ltario dell' vllima Outrra Senese , and 
Gingurta Tomnmsi, of whoso tedious Instor} ten books, down to 
1354, havo boon published, the rest being still in mnuiiscnpt 
Togotlior with those histonans wo must mention tho learned 
scholars Cclso Cittadini (d 1627), Ulbcito Benvoglionti (d 1733), 
one of Mnraton’s coirosjiondonta, and Gio Antonio Picci (d 1708), 
author of histones of Paudolfo Potrucci ond tho bishopnc of Siena 
In tho samo category may bo classed tho libranan C F Carpclhm 
(d 1872), author of boa oral monognphs on tho ongin of Siena and 
tho constitution of tho republic, and Scijiioiio Borgbcsi (d 1877), 

Avho has loft a precious store of histoncal, biographical, and biblio 
graphical studies and documents 

In theology and philosophy tho most distinguished names ore— Sclcntlfio 
Bernardino Odiino and Lolio and Fausto Soccini (I6tli coutur} ), writers 
in junspntdonco, three Soccini — !Mannno senior, Bartolommeo, 
and Mariano jiimor (16th and 16th centimes) , and in political 
economy, SallushoBandini (1G77 1760), author of tlio Discvrsositlla 
Marcmma In phj sical scicuco tho names most worth} of mention 
aro those of tho botanist Pier Antonio Mattioli (1501 1572), of 
Pirro Mana Gabriclh (1643 1706), founder of tho acadom} of tho 
Ph} siocntics, and of tho anatomist Paolo Mascagni (d 1825) 

Art — ^Tho history of Sioncso art is a fair and luminous record Painters. 
Lanzi happily designates Sioncso painting ns “laota scuola fra hoto 
popolo" (“tho blitho school of a bhtho people”) Tho B]iccial 
chnrnctonstics of its mostors aro freshness of colour, vii aoity of ox 
prcssion, and distinct onginahty Tho Sicncso school of painting 
owes its origm to tho influence of Byzantine art , but it improved 
that art, unprossed it with a special stamp, and was for long imlo 
pendent of all other influences Coiiscquontl} Sienese ort seemed 
almost stationary amid tho general jirogress and doAclopmont of 
tho other Italian schools, and prcsoncu its mtditoval dinrncter 
dowm to tho ond of tho 16th century When tho Florentmo Giot 
tesques ond thoir few followers wcio on tho want, this m}8tic 
Sioncso school still showed continued fortilit} and improiomcnt 
At tho doso of tho 15th cciitur} tho iiifluenco of tho "Umbnan 
and — to a slighter degioo — of tho Florentine schools began to peno 
trato into Siena, followed a little later by that of tho Lombnid, and 
theso grafts gnio fresh vigour to tho old stock without dcstrojiiig 
its spotial charncteiistics Of this new phase of Sioncso art it has 
been iicll Kiul that Sodoitia T\a3 its Iiconardoi Baldassavo Pcnizzi 
its Baphacl, and Bcccnfumi its Michelangelo In eicry ago 
Siona has produced mnuA painters of diflbrciit degrees of moiit 
It 13 unpossiblo to mention all, so w o w ill oiil} tito the names oi 
the more colobrnted In tho 13th ccntvir} we find Guido (da Siena), 
painter of tho well known Madonna in the church of S Domenico 
in Siona Tlio 14th century gircs us Ugolino, who iiamtod the 
Madonna del Tabornacolo in Or San Midiclo, Florence , Duccio di 
Buoninsccna, >\hose chief \rork is tho great ^uiulI of the hi^i altar 
of tho cathedral at Siona, Pietro and Ambrogio I^rciizotti, Siniono 
di Martino (or Mcmmi), Lippo Mcmmi, Andrea di ' anm (iiaintcr 
and statesman), and Taddeo di Bartolo In tho ^ 
have Sano di Pietro, Gimauni di Paolo, Stofaiio cli Gmvanw (G 
Sassotta), and Mottco di Gioianm Bnrtoli, whoso 
of tho Massacre of tho Innocents show a nnmM of 

obsonation of realit} Tho 16th ®®«tui 3 boasts t o namw of 
Onidoeclo CossaroIIf, Giacomo Parehlorotfo, Girolamo iliJ Jactiiia, 
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•were aliened to retain all tlieir pnvUeges Meamvliilo 
fresh discords •ncrc brewing among the plebeians at the 
head of affairs 

The conspiracy of the Poasi in 1478 led to a war in 
which Florence and Milan were opposed to the pope and 
the Ling of Naples, and which was put an end to by the 
peace of 13th March 1460 Thereupon Alphonso, duke 
of Calabna, who was fighting in Tuscany on the side of 
his father Ferdinand, came to an agreement \nth Siena 
and, in the same way os lus grandfather Alphonso, tried 
to obtain the lordship of the city and the recall of the 
enled rebels of 1466 The novaclii (to whose order most 
of the lebela belonged) fa\ cured his pretensions, but the 
nfornwion were against him. Ifany of the people sided 
with the nomcftt^ rose in revolt on 22d Juno 1480, and, 
aided by the duke’s soldiery, reorganized the government 
to their own advantage Dividing the power between 
their two orders of the nme and the people, they excluded 
the nformaton and replaced them by a now and hetero- 
geneous order styled the aggregah, composed of nobles, 
exiles of 1466, and citizens of other orders who had neier 
before been in office But this violent and iienlous upset 
of the internal liberties of the repubho did not last long 
A decree issued by the Ncapohtan king (1482) depming 
the Sienese of certain territories in favour of Florence 
entirely alienated their affections from that monnrcli 
Meanwhde the mnte of the nine, the chief promotcra of 
the revolution of 1480, were exposed to the growing hatred 
and envy of their former allies, the monte del poj^o, who , 

IS* nomdii and nse to power in their 

tead This change of affairs was accomphshed bv a 

liiM between 7th Juno 1482 and 20th February 

raSmmSi ‘frffwpofo seized the lion’s share of the 
government, the nformatort were recalled, the aoamah 

reorganized the state, and placed i?nSr 
of the Virgin Maiy And^tWnl protection 

assured bj then numenca.! prodominance being 

accorded equal shares of nnw influence, they 
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and left its established Wf Z ® state, 
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i™P°}«“bed commune o?LJL?® P^ebase from 
(160 () Nor did he shrink outlying castles 


until he was at lost worsted in his btnigglo with Cc.snrs 
Borgia, who caused Ins cx})uIsion from Siciin in 1602 But 
tlmiugh the friendly mediation of tlio FJorontincs and the 
French king ho was rcLnllcd from banishment on 29tli 
March 1603 Ho maintained Ins power until his duitli nt 
the ago of sixty on 2lBt Jfay 1612, and was interred with 
princely ceremonials nt the public cxiionsc Tlic predomi- 
nance of his family in Sienn did not lost long after Ins 
decease Fandolfo had not the qualities required to found 
a dynasty such as that of the Medici Ho lacked the lofty 
intellect of n Cosimo or n Lorenzo, and the atmosphere 
of libcrty-loMng >Sicna svith its ci cr-clmnging factions 
was in no way suited to Ins jnirposc His eldest son, 
Borgheso Potrucci, was incapable, Imuglity, and exceed- 
ingly corrupt, ho only remained three years at the bead 
of affairs and fled ignominioiisly in 1616 Through the 
tevour of Leo X lie was Miccccdcd by Ins cousin Hnfiacllo 
Petrucci, previously governor of &t Angelo and afterwards 
a cardinal 

This Potrucci was a bitter enemy to PamlDlfo's children 
Ho caused Borghese and a younger son named Fnbio to be 
proclaimed as rebels, while a third son, Cardinal Alphonso 
was strangled by order of Leo X m 1518 IIo was a 
tyrannical nilc^ and died suddenly ml 522 In the following 
year Clement VII insisted on the recall of Pnbio Petrucci 
but two years later a fresh popular outbreak drove him 
wm Siena for over The citv then placed iteclf under Under 

tmey of ten conservators of the liberties of the 
(December 1624). united the different monU in one named 
the yonte of the rcigmng nobles.” and, rejoicing to be 
nd of the last of the Petrucci, dated their imbhc’ books 
ah^etaurata Mertate year I , II , and so on ' 

f bo so-called free government subject to the rmi«rA 
iMted for twenty seven years, and the desired protection 

rsr 'rh"“ 

neilL ffi y oMct , tat ta hf, 

Piccolomini, duke of Amalfi Aljihonso 

Qranvelle), and m 1648 hi ■fi*” QranvcUa (or 

government was carried^ o^ns bidh^T f 
was mcreased hatred of tlio?nnn,T ^ ^bere 

Don Diego annoZed When in 1649 

fortress m Siena to keen thn pwrjiobo of erecting a 

hatred found ^Lt Sd ^an^ eoneml 

tonan Orlando Jrakvolti^d his- 

Bent to the emperi m 1560 iw?r ""fc 

thm . cS ri“ ly 


BO temblo a danger but thrip ^ spare them 

turned unheard Meamfhik they ro- 

foundation of tho citadel and i^°" the 

jnth activity Thereupon cSinSZ”^’'”® 

bwded by ^neas PiwSo^, /? ? ® ®omc, 

entered mto nepotmi, ('t kinsman of Pms TTt 

fang and, havinl^-ithtremhltoVf^^^^ of tho French 

Z°bed on Siena and “"d money, 

^te (nowPortaRomana) on06ST,'’'‘iy 'b by tbo new 
people, encouraged and rLfomed bi'?f 
at once rose m revolt nn,i .by this aid from withonr 

y y an agreement with 
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Cosuao do’ Media., duko of Florence, the Spaniards were 
sent away on the 6th August 1662 and the Sienese took 
possession of their fortress 
The Clovernment was now reconstituted under the pro- 
tection of the French agents , the haUa was abolished, its 
very name having been rendered odious by the tyranny 
of Spain, and was replaced by a similar magistracy styled 
capiiam del popolo e leggimento Siena exulted in her 
recovered freedom, but her sunshine was soon clouded 
First, the emperor’s wrath was stirred by the influence of 
Franco in the counsels of the repubhc , then Cosimo, who 
was no less jealous of the French, conceived the design of 
annexing Siena to his own dominions The first hostilities 
of the imperial forces in Val di Chiana (1552-53) did 
httle damage , but when Cosimo took the field with an 
army commanded by the marquis of Marignano the rmn 
of Siena was at hand On 26th January Mangnano cap- 
tured the forts of Porta Camolha (which the whole popu- 
lation of Siena, inoludmg the women, had helped to con- 
struct) and invested the city On 2d August of the same 
year, at Marciano in Val di Chiana, he won a complete 
1 ictory over the Sienese and French troops under Piero 
Stroza, the Florentine eiole and marshal of France 
Meanwhile Siena was vigorously besieged, and its inhabit- 
ants, sacrificing everything for their beloved city, main- 
tained a most heroic defence A glorious record of their 
suflermgs is to be found in the Diary of Sozzini, the 
Sienese historian, and in the Comnwiiarm of Blaise do 
Monluc, the French representative in Siena But in April 
1565 the town was reduced to extremity and was forced 
to capitulate to the emperor and the duke On 2Ist 
Aprd the Spamsh troops entered the gates, thereupon 
many patriots abandoned the city and, taking refuge at 
Montalcino, maintamed there a shadoivy form of republic 
until 1659 

Cosimo I de’ Medici being granted the mvestiture of 
the Sienese state by the patent of Pluhp II of Spain, 
dated 3d July 1557, took formal possession of the city 
on the 19th of the Same month A heutenant-general 
was appomted os representative of his authonty, the 
council of the boD/i was reconstituted with twenty members 
chosen by the duke , the consistory and the general council 
were left m existence but dejirived of their pohtical 
autonomy, Thus Siena was annexed to the Florentine 
state under the same ruler and became an integral part 
of the grand-duchy of Tuscany Nevertheless it retained 
a separate administration for more than two centuries, 
until the geneml refonns of the grand duke Pietro Leo- 
poldo, the French domination, and finally the restoration 
swept away all differences between the Sienese and Floron- 
tme systems of government In 1859 Siona was the first 
Tuscan city that voted for annexation to Piedmont and the 
monarchy of Victor Emmanuel II , this decision (voted 26th 
June) being the initial step towards the unity of Italy 

Literary Hialory — Tho literary history of Siona, while recording 
no gifts to tlio world equal to those bequeathed bv Florence, and 
without tho power and originality bj nhich tho latter became tho 
centre of Italian culture, can noi ortlioless boost of some lUustoous 
names Of these n brief summary, beginning uith tho department 
of general literature and passing on to history and science, is sub 
joined Many of them are also dealt with in separate articles, to 
which tho reader is referred , j n 

As early ns tho 13th century tho vulgar tongue was already well 
established at Siona, being used in public documents, comrnorcinl 
records, and pni ate correspondence Tho poets Hounslnng at that 

E onod uoro Folcacchiero, Cecco Angiolien — a humonst of a ion 
igli order — and Bindo Bonichi, uho belonged also to the loi 
lowing century Tho chief glory of the 14th century was St 
Cathonne Benmeasa. The year of her death (1380) was tliiw of 
tho birth of St Bernardino Albisroschi, n popular preacher u noso 
sermons in tho vulgar tongue aro models of stylo and diction 
To tho 15th century belongs .ffineas Sjliius Piccoiomini (Fins il ), 
humanist, historian, and political untor In tho ICth centuri uc 
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the use of ancient I^tirmetrwrat/L^^^^ 

mtiies, pla^, and moms Prose fiction had tuo representatnes 

a writer of some merit, and 
pr^uctions were tniial and imlcccnL In 
r budouco Scrgardi (Qmnto Settano), a 

Latinist and satmral wntcr of much takiit and culture, but tin 
niost ongwal nncl bnU^innt figiiro iii Sicucso literature is that of 
Girolamo Gigli (1660 1722), author of tho ffazzcUino, La Sorc2h7m 
a* JJon J lione, H Voeaholano Caicrinmno, aiul tlio hinno £cc2csi 
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persecution ironi tho Jesuits nnil tlio Della Cniscnn Academy 
In tho domain of historj we have first Ibo old Sienese cbronicles. Bis 
which down to the 14th ccntuiy are so confused that it is almost tor ans 
impossible to disentangle truth from fiction or even to decide tho 
personality of tho various authors Three 14th ccntnrj chronicles, 
attnbutod to Andrea Dei, Agnolo di Tura, called II Grasso, and 
Non di Donati, are published in Jlumton, vol xv To the 16th 
century belongs tho chroniclo of Allegretto Allcgrctti, also in 
Muraton (vol xxiu ) , and dimng tho same penod flourished Sigis 
mondo Tizio (a pnert of Siona, though born at Castighono Arctiiio), 
whose voluminous history ivrittcn in Latin and noier prmtoil 
(now among tho MSS of tho Chigi Library in Boino), thougli de 
void of literary ment, contains much i aluablo matcnal Tho licst 
Sioneso histomns belong to tho 16th ctnturj Ilicy aro Orlando 
Malarolti (1516 1596), a man ofnoblo birtli, tJio most trustworthj 
of all , Antonio Bcllarmati , Alessandro Sozxini di Girolamo, tho 
sympathetic author of tho Diario delV vUma Guerra Senese , and 
Gmgarta Tommosi, of whose tedious historj ten hooks, down to 
1364, have boon published, tlio rest being still in manuscript 
Together with those histomns wo must mention tho Icnnicd 
scholars Colso Cittadmi (d 1627), Ulbeito Buiioglienti (d 1733), 
one of Muraton’s coiTospondonts, and Gjo Antonio Pjcci (d 1708), 
author of histones of Pandolfo Pctnicci and tho bishopne of Siena 
In tho same category may bo classed tho hbranan C h CariKihm 
(d 1872), author of several monographs on tho ongm of Sicnn and 
the constitution of tho icpuhlic, and Scipiono llorghcsi (d 1877), 
who has loft a precious store of hisloncal, biographical, and bihho 
graphical studies and documents 

In theology and philosophy tho most distinguished names arc — Scienti 
Bernardmo Ochino and Lolio and Fausto Soccini(16th ccntuiy), wnters. 
in junspnidonco, three Soccini — Manano senior, Bartolommeo, 
and Mamiio jnmor (15th and 16th cciitiincs), and in pohtical 
economy, Sallustio Bandini (1677 1760), author of tho Discorso sulfa 
Hraremma In physical science tho names most avorthj of mention 
aro tlioso of tho botanist Pier Antonio Matfioli (1601 1572), of 
Firro Mana Gabnclli (1643 1705), founder of tho ncndcnij of tho 
Fhysiocntics, and of tho anatomist Paolo Mascagni (d 1826) 

Art — ^Tho histoiy of Sicncso art is a fair and luminous record Paint 
Lanzi happily designates Sicncso painting as “Lacta scuola fra hoto 
popolo" (“tho blitho school of a hlitno people”) Tho sjiccial 
charactonstics of its masters are freshness of colour, a ii ncitj of ex 
prcssion, and distinct ongmality Tho Sicncso school of painting 
owes its ongin to tho influence of Bazantino art , but it improicu 
that art, impressed it with a special stamp, and was for long Hide 
pendent of ail other influences Consequcntlj Sicncso art seemed 
almost stationary amid tho general progress and dc\ clopincnt of 
tho other Italian schools, and presoned its niediieval chancter 
down to tho end of the 16th century AVhen tin, Horcntiiio Giot 
tesques and their few followers were on the want, tins nijstie 
Sienese school still showed continued ftrtilitj and improicmciit 
At the close of tho 15th century tho influence of tho Uinhmn 
and — to a slighter dogico— of the Florentine schools hegsn to pone 
trato into Siena, followed a little later ha that of the I,oiiibml, and 
these grafts gnao fresh aigour to tho old stock aiithoul distrojing 
its special clmractenstics Of this new phase of Sienc'c art it has 
been aa ell said that Sodoma ai as its Leonardo, Baldnssare 1 cnirzi 
its ^phaol, and Bcccafumi its Michelangelo In cam ago 
Siena has produced many painters of dilTcrcut degrees of incut. 

It IS impossible to mention all, soaaewill onla iitt the names of 
tlio more celebrated In the 1 3th centurj w c find Guido (da Siciia), 
paiwtor of the well kuowu Madonna in the church of S Domenico 
in Siena Tlio 14th centurj giacs us Ugoliiio, who iwintcd tlio 
Madonna del Tabcrnacolo in Or San Michele, Horcnce , Duccio di 
Buomnsegna, aahosi, chief avork is tho gnat iniicl of the Iiigli nliar 
of tho catliedral at Siena, Pietro and Ainbrogio I^nirclti, tsimonc 
di Martino (or Mcmmi), Liiipo Arcinmi, Andrea di a nnni (jnintcr 
and statesman), and Taddeo di Bartolo In tlie I 'illi Centura < 
haao Saiio di Pietro, Gioaaniii di Paolo, Stefano di 
Sassotta), and JIatteo di Gioaanm Barloli, whose acral h 

of tho Massacre of tho Innocents show a o' 

ohservaUon of reality The 16th centurj boaefs ‘I'/’ J ® 

C.indoecio Cossarnlli, Giacomo Pnechiarotlo. Girolamo .M lacJm, 
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Ba]dassarePenuzi(14Sl 1537), who was excellent in many brandies and the peninsula is reidant with abundant vegetation, 
ofart and ^lally celebrated for ^ tiewwand stadies m per Xhe Xegroes give so Uttle attention to agnculture that 

ffn «■' '»» ?»<>"■» "»* tk* P»P”htton te ttee 

trained at Milan la the school of Leonardo da Tinci, came to Siena 1 - f* i?vw ’ ~ ly »-'y- - 

in 1S04 and there produced his finest worhs, Botnenico Beccafomi, / 

otherwise known as Jlicharmo {I486 15&0}, noted for the hhehei y t — 

an^^lesqnedanngof hu designs, and Francesco VannL ^ 

Scnlplors Side by side with these painters marches a notable band of -.X — ^ V * 

asdarclu sculptors and architects, sneh as Lorenzo Maitani, architect of the U'*r< 0 tSS^ 
tecta. Ometo cathedral (end of 13th century) , Camauio di Crescenhno , 

Tino di Camaino, scnlptor of the monument to Henry TIL in the ^ y~ ' 

Campo Santo of Pisa , Agostmo and Agnolo, who in 1330 carved t W y \y^ 

the fine tomb of Bishop Gnido Tarlati in the cathedral of Arezzo , 

LandodiPietro(I4thcentniy), architect, entrusted bv the Sienese ■-Sg a^> 

commune with the proposed enlargement of the cathedral (1339), IV io a\i ? 

Giacomo della Quercia, whose lovely fountam, the Fonte Gaia, in ^ ^ 

the Piazza del Campo has been recently restored by the scnlptor ‘ 7 / 

Satroechi, Lorenzo di Pietro (H Tecchmtta). a nnna of T^lla \J^ j ^SLL y ^ J 

^ercia and an excellent artist in marble and bronze , Francesco ’Si, ( / 

di Giorgio Martino (1439 1502]^ painter, sculptor, mihtaiT engineer, f t \»hAv* •' 

and writer on art, Giacomo Cozzarelb (15th center), and lirenzo /fer I t 

Manano,suniamedn3Iatnna(lfithcentiur) ^ i 

SffiR^Z, a town of Russian Poland, m tbe govern ' \ ( 

ment of Kabsz (Kaltsh), situated on the Warta, 127 miles X / \l 

Foyh-w^ of Warsaw It is one of the oldest towns of \ , 

Poland, fonnded pnor to the introduction of Chnstiamtv dJ 

mentea it in 1139 Several sen/w were held there dunno 

toe 13th to loth centimes, and it was a wealthy tonm , ® 

nearly destroyed by a fire in 1447 It is M of ^ t 

i\»jr "» ~ ,,e 
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I' iL Tucker’s temtorr and ii peninsula, Jnh, Augnstand^n^ml^'^ “I tlicir 

south to the mouth oFthe aR the seaboard October, November, a^Decenj^r ditenisbin 
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bas not all been formally ann^d ^bough it He an„„ 3 j tem^L® distan^ some 18 or 20 

from Ti^^..At. _# .w -L the whoio <> 000 ^ *hehiirhcstn»nHttir»f««’iooft_ indoors is from 7 a® co* 


Sierra Leone proper is a^nemf sovereign^ ^th it thos^ cl3s^ ^«®««it«l, aSi camma 

between the Sierra Lcvma a v., ^ about 12 broad. It hes swampy regions are Hke thX r exaggerated. 
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Mo'st of tlic inlmbitoiits dt-jwnil upon tnidp, nnd nro collected at 
the north end of tho pcninsuln, lu FnEETon> {q v }and tho noigli* 
houruig 5nllngcs. Freetown has a good supplj of pure water, and 
great Tmpro\eraents in sanitation hare recently been eifcctcdL 
Among the yillagts in tho peninsula inai bo mentioned Kiss} 
(founded in 1S17), the scat of tuo hospitals for male and female 
incurables, Gloster (1 816), Bathurst (1S18X Leo^wld (1817), Charlotte 
(1818), Regent (1812), Leicester (1809) 

According to tho census returns of 1880, there were in Sierra 
Leone 18,660 Episcopalians, 17,098 \^'^cslc}an8 and Methodists, 
2717 of lAd} Huntingdon's conne^aon, and 869 Roman Catliolits. 
Since 1861*62 there has been an independent Episcopal Hatiio 
Church , but the Church Missionar} Societj, which in 1804 sent 
out tho first missionaries to Sierra Leone and has spent about 
£500,000 on tho colonj, still maintains certain ediicatiio a^ncics. 
Fourah Ba} college, built bj tlio society on tho site of General 
Turner's estate (1^ miles cast of Freotow n) and opened in 1828 w ith 
si\ pupils, one of wliom was Bishop Crowthor, was afiiliatcd in 1876 
to Durham umiorbitj, nnd has a high* class curriculum Othci 
institutions nro tho grammar school (1846), tho IVcslejm high 
school, nnd tho Annie iValsh Memorial Fomalo Institution 

Tho following figures show tho average mine of tho pniicipal 
e-vports in recent icnrs 
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down the mers from tho interior, and tho deiolopmcnt of trade 
has been gneiousl} hampered bj inter tribal wars in non British 
temtorj A considerable falling off is observable in those arMes 
which require cultivation or labour, or are biilkj in transit Cola 
nuts halo stcadilj increased in qiinntitj, — that pait of tho liiniba 
countrv whore thej nro principally grown boiiie in coniparatiie 
peace. Tho supplj of india rubber Ins decreased, wrtlj through 
destruction of tho trees, partlj tlirough war in tho Yonmo countn 
Gum copal is brought from tho northeni riiors The Mendi 
country sends a good deal of rice, which is also grown largolj in 
Shorbro Tho total i aliio of all tho exports was on an ni erago for 
1877 81 £332,620, nnd for 1882*88 £413,148 The corresponding 
figures for the imports w ero £424,447 and £420,273 
Tho most northerlj tomtorj belonging to the coloiij is the litUo 
ETOiip of tho Los Islands (Islns do los Idolos), about 80 miles north* 
fiorth west of Freetown to tho south of Sangareah Bn Tamara or 

Futabar to tlio west nnd Factor} Island to the cast "enclose, like an 
atoll, an inner basin, m tho centre of which lies tho miicli smaller 
Craw ford Island " Tho highest point is a knoll sonio feet aboi e 

sea*Ioitl in Tamara All theso islands are nchly clothed w-ith 
palm trees and flow enng iinderw ood Factory Island is occupied by 
rFrench trading settlement. At one time the islands ^ro a^at 
seat of tho slaic trade and about 1812 13 

troops for tho suppression of the traflic Tho climate was then 

found to bo exceoainclj fatal , . -n » i 

Tlio small island ofMatakoiig, 25 miles soutli ewt. is also Bntish 
On tho mainland tho watershed between the Great Searcies imd the 
Jlelhcoury (Mellacoree) has been adopted ns tho ThS 

tho Frend^i and English protectorates or 

Great Searcies nior (Rio dos Carceros) appears to take ^ 
in the hichlnnds of the Fiitn*Jallon not far from the sources of 
tlio Scnciial but its upper course has not been complotol} ox^ored 
It IS Sue Mto a long waj inland, though the nsemi^^ltoni 
Jhe serrinteminted bj rap^s a short distoco abov^^^^ 

mer, which falls into the Sierra Leono the 

(k ih. i»d of n™»-o;0 
,o™b.p of Port I^'-'-o, ,•».»».«.« of 0 
Church Jlissionarj Societj Tho nmrd mo coim^^ 

Searcies nnd Sierra Leono is called ^acli of its 

tho tnbe of tho same name has boon expelled from ^ 

tomtor} bj tho Susus (whoso coun^ is tho ^n^xplor^ tract to 
the south of ir H lit) and tlio^Timmnehs (Timn|s>^ 
angle of Yawl} Bay lies tho mouth of tho ot nv^, 

and about 10 miles farther BOUth is r the 

Kamaranka and tho Bomrrf At tho south side M^tmuie 

small cluster of Plantam Islands in 

on tho north off Cape Shilling, winch were ceded to the « 

1S19 and are noterfor their healthiness. SouOiward opra^tn 
broad estuary of the Sherbro (popularlj nver), which lies betw _ 


tho island of Shorbro, annexed in 1862, nnd the tirnton of tho 
same name Tlio cstuarj rcceii cs tho Bngni from the Mnnoh Bagni 
coiinti} nnd tho Jong rner, whoso liendstrcam, tho Bampmno, 
nses far inland in tlio siino coiintr} ns tho RoUllo and lias a 
breadth of 200 feet at Mnj osso From tho sea the J ong is «ni igablo 
for steamers to Matonghbnh (or Mntnbah) It is connected bj tho 
Littlo Bilm Creek with the Great Bflin mor, winch passes through 
the Moudi coiintiy and descends into tho alliiinl seaboard by 
rapids at Motapjnn Tho Bum loses itself in a ciinous network 
of lagoons nnd creeks sciiaritcd from tho ocean bj the long low 
tract of Turner’s pcnmsula Tho upper Kittam joins it from tho 
east, nnd bv another crock communicates with the Palma or Cassi 
Liko (20 miles long), whicli in its turn has a connexion with tho 
Gnllinas n\ cr (7* S lat ) On tho narrow stnp of land between 
tho ocean and the lake lies Lai anna, an important trading port, 
where a short lino of railwa} has liccn laid down Panllcl with 
tho Gnlhnos flows tho Moih orSuliiiinh nicr (falls at llhidnro\ 
nt tho month of which is the town of Sulimah, and about 10 
miles farther cast is the ilanoli ni cr Tho LOimtncs inland be* 
tween the Manoli nnd the Sulimah are Gboinna or Mn<!saquoi, Soro, 
M’pern, Bamo, Cow rah, kc 

Histonj —Sierra Leono (m the original Portuguese form Sierra 
I/!Oua) was known to its natii o inhabitants ns itomnrong or tho 
Mountain, nnd roccii ed tho cuiTcnt designation from tlio Portuguese 
discoverer Picdro do Cintra (1462) on account of tho lion like roaring 
of tho thunder on its hill tons. An English fort was built on tho 
Sierra Leono estinr} towards tho close of tho 17th ccntiirj, but 
w as soon nfterw nrds nbandoiicil In 1786 Dr Smenthmnn proposed 

bis scbonio for founding on the peninsula n colon} of liberated 
African slaves , nnd in 1787 Captain Thompson, liaiiiig purchased 
tho tcrritorj from Haimbana or lung 2oni of tho Tinimauchs, 
commenced tho settlement with 400 Negroes and 60 Eiironcniis 
Owing mainly to tho uttor shiftlcssness of tlio settlers nnd parti} to a 
hostile attack bj a boili of nntii cs, tins first attempt proi «l a com 
ploto failure. In 1791 h nlconbndgo collcctcil the sun ii ing fugitii os 
ami laid out a new settlement (GianMllo’s Town), nml tlio pro 
inoters of tho enterprise — Gron'i illo Shnrp, A\ illioni ilbcrfotx.c, 
'Willwni Ludlntn, Sir Richnrd Carr Ghnn, «.c, hitherto known 
ns tho St George’s Bai Companj— obtamctl n charter incorponit 
xnff tlieni as tlio Sicrn Leono Coni]>an) (SI Geo III c W). In 
1702 Clarkson lutrodnced into tho colonj 1200 Negroes from tho 
Baliamns nnd Nora Scotia Afzclius the botanist and, Konlcnskjold 
tho mincnlogist were sent out to explore tho capabilities of tbo 
countrj , blit the latter soon after dioa nt Port Lokko (Port Logo) 
In 1704 tho settlement, wbicli bad been again transrcmil to 
Freetown, was plundered bj tho French An attempt to found a 
similar colon} on Bnlninn (mouth of tbo Rio Graude) was a com 
plcto failure (Dalnmplo nnd Bcaicr) In 1800 tbo compau} im 
allowed to make laws not repugnant to tlioso of England, but m 
1507 it was glad to transfer all its ngbts to tbc crown SjUnej 
Smith s icst that Sierra Leono bad nlwnis two goicniors, ono just 
nmicd in tlio colon} and tbo other ju^t arm rd in 
a slight cvnggomlion There were eight changiJ betneen 1808 a^ 
1824, nnd ns main between 1865 nml 1881 Thonnmw of Zndiao 
Macaulnj Sir Charles Macartb}, Sir Stepbeu J Hill, Sir Arthur 
Ivcuncd}, Sit Samuel Rowe, and A E ® ^ 

mentioned In 1825 General Turner concliidcil a treat} placing 
Turner’s peninsula, ic , under Bntish protection , ^ 

not given to it till 1881 In 1876 tlio the 

llfttiinrinkn Bomnc, nnd Cockboro were annexed, and in 1583 tiie 

, “,’cr i" s 

ncacofullv ndiancing inland under Sir Samuel Rowe in loo 
biorra Leono was made the scat of 

trocorament of tbo Biitisli settlements on tbo i\ est Coast or 
^ompnsing Siorra Leone, Gambia, tbo Gold Coast, ®“^|} 

of winch w^ to Imio a Icgislntiio council), but m 18/4 tbo Gold 
c2 andlaSs were raged to a seicarate goiernment, ami tbo 


154T;, oiirowe ^ Ji*— J- “YaS Cc.) and Dr Africniui li lu-non 

Slflrtwo/tteCotony o/Sirrrnlw«f,l^i itianu , ..Expinntorr 

Afnmn ’~'ln iL” T 

French Eorolution md flic the 

.tte?:ndr;et.edr..„,e. .,n„c, 
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pics of reform An excellent opiwiiunit^ was provided for 
the inculcation of his news by the invitation which jSiecker 
addressed to all Irench imters to publish their opinions 
upon the inode of convening the states-generaL Sieyfes 
startled his countiymen by &e issue of vanous pamphlets 
upon the political situation, and particularly by his dar- 
ing and original treatise upon the Third Estate, with its 
three famous divisions m question and answer — “ 1st, 
RTiat IS the Thud Estate f— Everything IVhat has it 

hitherto been in the pohtical order? — JTothing ITlat 
does it demand 1 — To become somethmg ” He attacked 
unspanngly the privileged classes, and indeed m this his 
most famous work he constructed, single-handed and at 
once, a programme for the Eeiolution The influence of 
the book and of its author soon became enonnons, and in 
1789 the Abb6 Sieyts was elected by the city of Pans as 
a representative to the states general, where he was the 
firot to propose that the three estates should meet together 
in one assembly On the rejection of his motion he 
boldly suggested the formation of an “assembly of repre- 
sentatives of France already venfied ” He was not, how- 
ever, successful as a speaker, his style being obscure and 
his matter too compressed for oral expression, — faults 
which disappeared when he committed his thoughts to 
wnting Yet he was one of the leaders of the assemblj, 
and was appomted a member of the committee on the 
constitution His published speech in oppoMtion to the 
pwer of absolute veto by the fang brought him still 
further into notice. But he recognis^ his inaptitude for 
public speaking, and, although even Jluabeau declared 
that the silence of Sieyfes was a public calamity, ho stood 
mdo whde his 0 ^ ideas were being developed amidst 
violent and not both within and without the constituent 
and afterwards the legislative assembly As excess fol- 
S 0^ tJie Eevolution 

not In ^a^r of becoming a suspect, and fearM of his 
hfe, he eraerg^ from obscunty m Js’’ovcmber 1793, on the 

ES’thfn?® “stallation of Eeason in Notre Dame 
Before the national convention he denied his faith, aW 

w£ professing that his only worSi 

was that of hberty and equohty and lus only rllimon the 

once lifted his vZ ^ "ever 


He communicated his views to Kapoleon, then in Egj'pt 
Meanwhile (1799) he was again elected to the directory, 
and, his plans being ripe, he accepted office Then came 
the emj) ^etai of 18th Brumairo (9th November 1799), 
in which Sieyfes took so important a part, but in which 
he was unquestionably oxerbomc bj the genius and 
audacity of Bonaparte Tho pronsional consulate com* 
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byfto CoS^entmfo^qiie^la^ exabb6 was commissioned 
eluded an 2n^e 
United Provinces and France wltfiTOt 
of a constitution could bo attenm^ framing 

«gly appointed member of 

orgamc laws, tho constitution of 17^T°° "P 

unworkable "When tbn been found 

report Sicyfa did not dissent bed forward its 

vcntion a separate scheme of his oto 
the provision for the apSmS^ 
jury which should be chargerwitb tw* ft “"®‘‘tutionaI 
legislative decrees against whioT, tw reusing all 

that they were theSveTat ® 

Hi, scheme 

new constitution, and from 

secret enemy He was rnoment he became its 

•f 0>», bnt h« dSttr" 

Ire TO receirrf mil, SnlfS ^ ramit, 

E>» to plot .smst tt. 


audacity oi iionaparte 'iuo pronsional consulate com- 
posed of Napoleon, Sieyts, and Ducos lasted but a few 
weeks. After a little Siej cs is a count of tho empire and 
the proprietor of Crosno (Seine-et-Oise), while Napoleon 
is able to boast of how he has bnbed tho ex-abbd out of 
his constitutional views Amid tho pohtical change., of 
Prance, Sieyes on the second return of the Bourbons fled to 
Brussels, but after the revolution of 1830 ho felt it aafo 
to return to Pans, where he died on 20th June 1836 
SIGALON, Xavier (1786-1837), French painter, boni 
at Uzfes (Card) towards the close of 1788, was one of the 
few leaders of the romantic movement who cared for treat- 
ment of form rather than of colour The son of a poor 
rural schoolmaster, he had a terrible straggle before ho 
was able even to reach Pans and obtain admission to 
Gufinn’s studio But tho Icuming offered there did not 
respond to his special needs, and he tned to tram liimself 
bj solitary study of the Itaban masters in the gallery of 
the ^une The Young Courtaxan (Louvre), which ho 
exhibited in 1822, at once attracted attention and was 
bought for the Luxembourg The painter, howeser, re- 
^rded it as but an essay in practice and sought to measure 
famself with a mightier motise, this ho did in his Locusta 

Athalmli’fl XIassacro (Nantes), 

182/ Both these works showed incontestable power, but 

the ^lon of St Jerome (Louswe), which appeared at tho 
salon of 1831, together with the Crucifixion (Issengeaux) 

Tnd that"vir"be‘’'^ indmdiml of aU Ins ach.ciementl; 

that yrar he receded tho cross of the Letnon of 
Himour The terrors and force of lus pencil wwo not 
however, rendered attractive bj any charm of colour hi, 
pamtings remained unpurchased, and SigiJon found Jnm 
self forced to get a bumble hnng at 
portraits, when Thiere, then minister 

caUed h,„ P.™ Sd .wS L mfh 

copjing the Sistine fresco of the Last Jodomon* r 
in the Palace of the Fine Arts On tWo 

Baths of Diocletian ai R^e of 

in which he had been aided by his pupil Numif^**^ 
the artist was nsited m state b/ 

Sigalon was not destined !««.» ♦ AVL But 

and the comparatne ease profureVbfJsmlTo ^ 
pension, returning to Rome to Government 

apparatus for deteraaining thepomt*^Fi^° defined as an 

jectile, in popular language, fw “ ainfin 

In its simplest form it is aiming or “ laying " 

I^en an expert cncketer throw/ ® ®’Sbt 

which experience has taught to be corrpn/* Position 
be said to lay the hand on the wiel-nf i!5 
gening muscles, which therS,/ * ^ the in- 

next step to; Jds acS «gH 

shot-gun, where the eye is nlaLd ^®®° ordinaiy 

centre of the breech, and Ls thft Ttf tS 

Bie centre of the mSafa jg „ ^ i above 

pomt of impact If Tve“ S a desired 

treech to fix the evA Tvm* et tho ceutre of 

hmd-sight^ the fore-Zght, and^if^' v® ^"ve the 
the gun is correS faid.^® ^""gbt into h;^ 

would constitute a perfect direct mechamcal sight 
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if wo could ncsunic (1) that tlio jirojcctile wn*? not mibjctt 
to gm^^ty, (2) that it had no londcncj to doMato if 
pa'wing throngli a calm atmosplicro , (3) that the object 
aimed at >\o‘» slationarj , (4) that tho weapon discharged 
was stationarj , (5) that the atmosphere was still 

(1) Tho first condition IS no\cr realized tho jirojcctilo 
begins to drop towards tho earth tho inomoiit it leaves tho 
gun, and thoreforo to make it strike at a gnen lovol 
its first direction nui<5tbo aboio this lo^el Hciico the 
hind 'Sight must ho raised to make tho ncccssarj correction, 
and tho angle between the a\is of the piece and tho straight 
lino connecting tho cle\nted hind sight with tho foro sight 
and object is called tho “angle of olo^ ation " Supposing tho 
projectile to niosc i» ianio and to drop simply under tho 
action of gras it j , the calculation of tho amount of eleva- 
tion to be giscn for anj range at anj selocitj would bo 
os'sih made, but tho reaistanco of tho air renders tho 
I»roblcin an cvccedingh complicated and difiioult ono (see 
CIlwjm), and onl\ approviinnto solutions Iia\o ns jot 
been dihcoicrcd Ko\t, snppoung tho hindsight to bo 
correclU ole^atod, it is c\idcntlj necessary to keep it up- 
right, dcMotion to tho right will causo tho projectile to 
st nko to the right of tho object and deviation to tho loft to 
strike to tho left of it TIio amount of error is gis cn by tho 
equation 

t(in 0 tnn », 


where rf!=error in direction, r= range, d=ianglo made by 
piano of elevation with tho pcrjicndicular, and e = angle of 
clcs ation Tho riflcinan should studj to keep tho hind-sight 
ns upright ns jiossiblc, and indeed little error is likclj' to 
occur w ith a good shot from this cause But tho case is 
serj dificrcnt with a gun mounted on an unoicn or mos- 
ing phtfonn, and manj dcMces ha%o been resorted to for 
automaticallj o^ crcoming tho dilRcnltj They all, however, 
belong to either tho spirit-Io\cI or tho pendulum tjpc 

(2) Sccondlj, tho projectile doMntes of its own accord 
from the \crtical plane If it is unnfled, Its imperfections 
of manufactiiro cause errors which inaj bo In anj direc- 
tion, and which, therefore, cannot bo compensated bj anj 
method of sighting If it is rifled, tho spin gnon to it 
renders these imperfections of little consequence, but, on 
the other hand, confers a constant tendency to desiatlon 
If w c lay a gun on tho face of a clock, and tho rifling 
causes a point on tho surface of tho shot to turn in tho 
Miino direction ns tlio litinds, tbo sliot wU do^ ifito to the 
right, contrariwise to tho left The cause and extent of 
this motion has 0 noser been thoroughlj ssorked out K 
appears to arise from the circumstance that tho avis round 
which tho shot rotates points always aboso tho tmjcctorj, 
since the principle of least resistance causes tho direction 
of tho avis to follow tardily tho ever-changing curse, 
hcnco the pressure of tho air, which of course acts in tho 
direction of the tmjcctorj, fs greater on tho lower than 
on tho upper surface, and tho unequal friction thorcbj' 
Bot up causes tho shot, as it were, to roll sideways, hero 
also tho prmciplo of least resistance turns tho axis slightly 
out of tho scrtical plane of fire towards tho actual direc- 
tion of tho projectile Tho path is doubly curs ed,— first, 
dosvnwardsbygrasity, secondly, sideways bj the rotation, 
the latter curse, seen in plan, is nearlj a parabola In 
order to correct this tendency of rifled projectiles to shoot 
round tho comer, ns it may bo said, the hind sight is In- 
clined at an angle svith the sertical, so tint the more it is 
raised to giso elevation tho greater becomes tho correc- 
tion, which assumes tho form of a curve not very is- 
similnr to that duo to rotation Tho amount of error is 
practically determined on tho firing ground, and tho proper 
angle for the sight is given by tho formula 

tan 0= ^ 
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(3) ISvcrj’ one w ho shoots birds on tlio w nig is acquainted 
with tho dilHcuitios appertaining to tho non fulfilment of 
tho third condition The expert game shot aims ahead of 
tho object more or less, according to his judgment of the 
relatiio velocities of tho projectile and tho target and of 
tho distance of tlio latter Practice makes this compara- 
tively easy nt tho short ranges of ordinary sport , but in 
tho case of a heavy fort gun firing at a vessel under full 
steam 3000 j’ards off, it becomes evident that considerable 
allowance must ho made Put tho mean honrontal velo- 
citj of tho shot over a 3000 jards range at 1000 foot- 
seconds, the time of flight will be 9 seconds , if the ship is 
running past at tho rate of 20 foot-seconds it will have 
traicrsed 180 foot during tho shot’s flight, and it will bo 
necessary to direct the gun so much ahead of the desired 
point of impact The angle of divergence in the case just 
given 13 tan“^ 02 , and, supposing the horizontal velocity 
of tho projectile to bo constant throughout its flight, this 
angle would be correct for a ship running nt a speed of 
20 foot-seconds whatcier the range 

(4) Tho fourth condition is rarely met w ith except on 
board ship, and it is eiident that it obejs the same laivs 
and 18 subject to tho same kind of correction as the third 
The correcting angle, hoAVO^ er, is here given by tho ship's 
speed across tho line of fire and the starting velocity of 
tho projectile 

(5) The fifth source of error differs from tho others in 
being vanablo and uncontrollable A gust of wind maj 
spoil tho best shot, and, though it is possible in practice to 
allow for deiiation due to a steady breeze, yet tho force 
and even the direction of tho moving air differ so fre- 
quently at different parts of tho trajectory that it has 
hitherto been found impossible to devise any satisfactory 
correction beyond that obtainable from knowledge of the 
point of impact of a previous shot The effect of wind 
on direction may bo calculated from tho formula 

D= Wt sin <(> - 990 log { + V « 


lore D = deflexion in feet, W* velocity of wind in feet 
r second, t= time of flight m seconds, ^ = angle between 
■ection of wind and lino of fire, A = area of longitudinal 
ition of shot in square feet, w = w'cight of shot in pounds, 
= force of gravity This formula assumes that the wind 
ladily carries tlio shot sideways without changing tho 
rallelism of its axis, an assumption not greatly in error 
th heavy projectiles having tho centre of gravity nearly 
incident with the centre of figure Tho effiset of wind 
range may bo arrived at by adding or subhuctmg the 
locity of the air, resolved in tho direction of the objecl^ 
or from tho horizontal volocitj of tho prq)Octilo and 
Iculating bj tho tables (see Gpniterv) the loss or gam 
.0 to the increased or diminisbed resistance 

me necomimnj mg diagrams (figs 1, 2) W"* 
ipood sights” m tho rojol novj, ns mihed to a 4 m^ broc«i 
iShiir cun Tho cun is sho^vn clo^ ntetl at 8 for n lango of 40 0 
rils.^ 'Sio hind or ‘‘tancont" sight is sloped sidouojs at an angle 

r 30' to colivot tho constant tendency w^”t 

tho ncht Tho sight is raised m tho socket till tlio ^ 

SSn on , 1,0 li, ma. tl.o SSta S 

0 breech and tho clmahon in degrees on Hio mco rowa ^ 
lalo A crosshend enmos a leaf, nliich is travorsc I k 

left by a donblo threaded scren , this leaf is if 

ro sJng homontally between SS « 

'ht is sometimes known ns thp H sig t rpiirfmc nifnntcs of 
'atod with two scales, one 

lloxion for giving any desired comctioi^forw« J 
TO, tho other on tho breech ,s fixe.1 m 

omj in knots across tho lino of crosshcnil 

0 ipm, md cannot he miscd Ud on a thin 

ovided with a travprsme ^ 7or t 

pport. Tho 'ji'sk th. ~k“ 
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S r to be on the centre 
he fires 

The forms of sights preferred bj experts for accurate 
laying are extremely vaned, and nothing but practice can 
determine the most suitable to individual eyesight Where 
the eye can be brought close to the hind sight, one of the 
best systems is that adopted for Bntish field-guns, where 
a fine peep-hole constitutes the hind-sight, and the fore 
sight consists of diagonal cross-wires, the first rapid or 
rough ac^)ustment 
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of the gun is made 
mth the aid of a V- 
shaped notch on the 
hind sight and an 
acorn point on the 
fore-sight Some 
prefer ])omters for 
thofore sight,either 
O-shaped, so that 
the object appears 
betneen the cusps 
of the O — this 18 
the French method 
— or placed diagon 
alh like cross-wires 
with the intenec 
tion remoicd Sil 
lercd vertical lines 
are preferred by 
many good shots 
If the gun 18 mount- 
ed in a fixed posi- 
tion, say on a si^e 

platform, and, if the 
relative positions 

of the target and r,g 2 

some other object Speed slglits used m the BnHsb navy 

the shock IS much greater anrl 
removed before finnf to be 

a trulj accurate attachment ®®®tire 

future will witness a probably the immediate 

have been made C ITe to 

necessitj for extreme accuracy due*f^fi, to overcome the 

the telescope bj bnnmmr beanng of 

can be donJ either by 

,^o a, to new fimt the focus, 

bj adding a half-object leJl SisZt or 

”“®Sca of fore sight and tarmt Settmg suuultaneous 

the ^sterns of sighting intiiluced of 

^^Uieh pratect the shoL oMhe f^'-ts 

pose a hatteiy of mma ^ Kingdom ,Sup. 

«.i»vSVto T.'S 


figures nhich appeal on a dial lu the empheement Finch 
dial 18 worked by electncitj from an observing station 
awe} from the smoke and noise of the fort, as the hostile 

nw«*\«»^^rkT%As 4-laA #\T\OAvri «*ir* i>A?«vn«* f^llrwira 


ironi uie smoKe aua noise oi me lorc^ as me nosnie 
vessel approaches the obsen mg officer folhwa its course 
on a chart The observing station is placed at a consider 
able height above the water-lme, so that a vertical base 
of calculation is obtained. Hence the angle of depression 
given by the telescope w hen pomting at tlio object indicates 
the range, and the direction of the telescope indicates the 
line of fire , these indications are automatical!} corrected 
for the positions of the gmis In practice the officer follows 
the ship’s course, signals to the battery tiie line and distance 
of a point a little ahead of the vessel, and receives a signal 
from the battery that the guns are laid and read} He 
then fires electncall} as the ship ib coming into the ex- 
pected position /i, 3( \ 

SIGISMUND (1368-1437), German emperor, was bom 
on I4tb Februaiy 1368 After the death of his father 
^e emperor Charles W, he received the inargravuate of 
Brandenburg, and bis betrothal vnth Maiy', the daughter 
and heiress of Iiouis of Poland and Hungary, gav c him a 
ng^t to look forward to the succession in these two coun- 
tora But in 1383, when Louis died, the Poles chose 
Hedwig, Mary-’s sister, as their queen , and Sigismund 
was unable to marry iMary and to secure the crown of 
^^ty until 1387, os her rights had been seized b\ 
Charles of Durazzo, and after his death she had been 
mde pnso^r by the ban of Croatia Sigismund was 

obtain the means of cany mg on the struggle bo gave 

Stpsmund fled to Greece 
Md m his absence Ins wife died Wien he returned to 
Hungary the people rose agamst him, made him prisoner 
and gave the crown to Ladislans of NapI^ SimsmS 

'"r" 

of Moravia were both Xted tf ^ S>gismund and Jobst 

the foUowmg year and tbl ^,^® 

recognized as king’ One of universally 

was the assembhnl of the council ’’“S’* 

for the puipose of®bniimnrtho ^ 

to an end Sigismund^mfrrp^ schism m the church 

with the council bv assent, f., Z ”3 connexion 



Husite wrw-i:i to tVe 
peace was restored and ^-^35 

Bohemia In 1415 hg ° n “"5 obtained possession of 
restored to him after been 

burgrave of NureXrg a^d m i>of 
^ces rendered m the &ite War 
Meissen, received the duchv of ™argrave of 

Sigismund wScrawmedern^ ^'‘tli the electoral 
obtained the Italian crown 
Znaim m Moravia on 9th Decenfber 
coMiderable intellectual abihtv bnt^^n^ He possessed 
jmtice to his powers,— bemffrP,.W fuU 

^'SS.sissS™ ‘r " 

«), Schroller, 
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on the Daniibo vith (1880) 4154 inhabitants Tlio divi- 
sion of Sigmaringen is composed of tho two fonnerly 
sovereign principalities of HolienzoIIcrn-Sigmanngen and i 
Holicnzollem-Hecbingen (see Hohenzoileeit, vol xii 
p 52) and has an area of 440 square unless nith a popula- 
tion in 1880 of 67,624 The Sigmaringen jJart of the 
Hohcnzollem lands was tho larger of tho tno (297 square 
miles) and laj mainly to the south of Hechingen, though 
tho district of Haigerlocli on tho Ncckar also belonged to 
it The iiamo of Hohenzollern is used much more fre- 
quently than tho official Sigmaringen to designate the 
combined pnncipalities 

SIGNAXS, Naval. A sjstem of naial signals com- 
pnsos different methods of coin eying orders or infonnation 
to or from n ship in sight and mthiii hearing, but at a 
distance too great to permit of hailing, — ^in other words, 
bejond tho reach of tho ^olce, even nhen aided by the 
spealang-trunipot Signals are dmded into classes accord- 
ing to the instruments nith uhicli and tho circumstances 
under which thej are made There are sight and sound 
signals , flag, semaphore, fixed lantern, flashing, firework, 
horn or stcam-whistlo, and gun signals , day, night, fog, 
and distant signals Besides those, there ate other divi- 
sions, such as general, vocabulary, evolutionary, dc , which 
depend upon techmeal considerations and are matters of 
arrangement 

The necessity of some plan of rapidly com ojnng orders or 
intelligence to a distance was early recognired Poly bius de- 
scribes two methods, one proposed by Asneas Tacticusmore 
than three centuries before Christ, and one perfected by 
himself, which, as any word could bo spelled by it, antici- 
pated the underlying principle of recent systems The 
sigiitil codes of tho (incicnt-s uro behoved to lifivo been olebo- 
rate GenoraUj soiivo laud of flag w ns used Shields w ero 
also displayed in a preconcerted manner, and some ha\c 
imagined that tho reflected rays of tho sun were flashed 
from them ns with tho modern heliograph (see Hiuo- 
cnAi'irr) In the 3Iiddlo Ages flags, banners, and lantenis 
w ere used to distinguish particular squadron-, and as maiks 
of rank, as they are at present, also to call officers to the 
admiral, and to reiiort sighting tho enemy and getting into 
dauffor Tho invention of cannon made an important 
nddUion to tho means of signalling In the instructions 
issued hy Don Martin do Padilla in 159/ the uso ol 
lights, and fires is mentioned, Tlie intiodiiction of the 
square ng permitted a further addition, that ol letting fall 
n sail a certain number of times Before the middle w 
tlie I7th century only a few stated orders and reports could 
he made known by signalling Plugs were used by day, 
and hghts, occasionally with guns, at night The significa- 
tion then, and for a Jong tune after, depended upon the 
position in which the light or flag was displayed Orders, 
indeed, were ns often as possible communicated by haihng 
or evm by means of boats As the size of ships increased 
the inconvenience of both plans became intolerable Some 
attribute tbe first attempt at a regular code to Admi^ 
Penn, but the credit of it is usually given to James 11 
when duke of York Notwithstanding the attention paid 
to tho subject by Paul Hoste and others, signals cmtin^d 
strangely imperfect till late in the 18th con^ Tovm^s 
1780 Admiral Kempenfelt devised a plan of flag-signatog 
which ivns the parent of that now in use. totead of in- 
dicating differences of meamng by larying the position ot 
a solitary flag, he combined distinct flavin pa^ Abou 
the boning of the 19th centuiy Sir Home Popham im- 
proved a method of conveying messages by flap poposed 
by Mr Hall Gower, and greatly increased a ships power 
of communicating with others The number of ^nd 
fog signals that could be shown was still very 
In 1867 an innovation of prodigious importance was made 


by tho adoption in the British navy of Captam Philip 
Colomh’s flashing system, on which he had been at work 
since 1858 This is m genoiul use m all fleets, though, 
oddly enough, on its first trial at sea it was condemned 
It IS not too much to say that tho Colomb system has 
made it possible to handle, w ith confidence and safety', in 
darkness and fog, squadrons composed of the gigantic 
armour-clads of tlie day' Its adoption has not only con- 
tributed very materially to tlie mcreased efficiency of the 
British fleets but also immensely reduced tho risk of acci- 
dents , and the saving to the tax-payor since its introduc- 
tion may probably be estmiated in hundreds of thousands 
of pounds 

In the British naiy, which is copied by most others, sight- 
signals are made wi^ flags, tlie semaphore, “fladics,” fixed 
lanterns, and occasionally with fireworks, and for “dis- 
tant” signals with flags, balls, and pendants displayed 
on accoimt of shape but not of colour Sound signals are 
made with horns, steam-whistles, and guns There are 
two sots of flags,— one of ten numbered from 1 to 10, and 
another of twenty-one called after letters of the alphabet 
There are also pendants and a few special flags The 
numbered flags are used with the general signal book, 
a kind of dictionary in which figures stand opposite 
sentences conveying orders or annoiincoinents Opposite 
123 might stand “hoist in all boats,” which would mean 
that, when the flag called 1 was hoisted ivith 2 beneath it 
and 3 beneath 2, the ship or ships addressed— indicated 
by a special flag or by pendants — ^irere ordered to hoist 
all boats in Tho lettered flags are used with tlie voca- 
bulary signal book, in which opposite collections of letters 
are put single words or small groups of words Thus, if 
ABC were opposite the word “ admiral” end STO opposite 
“will sail at noon,” when tho first thiee flags wcie hoisted 
the signalman on hoard each ship addressed would note 
them down with their signification Wien all addressed 
had ackiiow'ledged tho first “hoist” the flags would bo 
hauled down and STO would be hoisted, to he acknow- 
ledged and noted lu like manner Tho adramil would 
thus haxe made known Ins intention of sailing at a ^len 
hour From this it will appear that tho goncml code is 
used for words of command and the vocabulaiy for long 
communications The night signal book contains a 
Imutcd number of definite orders and annoiinccnmnts 
made known by exhibiting lanterns, never more than four, 
arranged vertically, horizontally, or m a square lorn 
few sWla some kind of firework is displayed I'og 
simvals are made by firing different numbers of guns at 
fixed intervals Owing to the slowmess of flng-sigualhng, 
It 18 now, especially for the vocabulaiy at moderate 
distances, largely superseded by the semaphore, an ^'P”gh 
post Avith two arms moMug m a icrti^l plane. Hie 
kanjrad positions of the arms indicate letters each 
word IB spelled Before the adoption of Captam Colomb s 
system, at night and in fogs only a few announcements 
could he made by signal, and sending mes^^s un- 
known By a senes of symbols fonned of dots and short 
lines like those of the Morse alphabet, he repr^ents 
Ses lSters, and special words Thus 

^ 7 The system can bo employed m daylight, at nigl t, 
and lU foes ^lu daylight long and short waves of a flag 

“ a a. Saslie., “If S! 

Wnsts on a foe-horn or stcam-wlustle, and at ragux nm 

alternate exposure and woSn 

Vvnrv order in the general signal book ana every 

the vocabulary— by 8P®”'“&^‘^^“‘^^7Ser^3)«tant 
lAnffuaco— may be commimicated by tms ^siem ^ 

different shapes at distances a contains the 

ravisible Tho Armpa7>dNatyS,ffna^^^l^n^^ 
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iSllCHS Seo 1^UIA, \ol Ml p 80S, and Punjab, vol 
TV. p 110, also Hindustani, vol m p 844 

SIKKni, a native state of India, in the eastern Hima- 
laya Mountains, between 27" 9' and 27° 58' N kt, and 
between 88° 4' and 89° E long, and bounded on the north 
and north-east by Tibet, on the south east bj EhntAn, on 
the south by the British distnct of Dai]iling, and on the 
west by Hopill It covers an area of 2600 square miles, 
with an estimated population of 7000 The Tibetan name 
for Sikkim is Dingjing or Demo-jong, and for the people 
Deunjong Maro , the Gdrkhns call them Lepchas, but Mr 
Clements hlaikhain, in his work on Tibet (1879), says 
that their proper name is Bong The whole of the state is 
situated at a considerable elevation w itliin the Himalayan 
mountain zone. From the level of the sea to an elevation 
of 12,000 feet, Sikkim is covered with dense forests of tall 
umbrageous trees The mountains in the south are gene- 
rally lower than those of Darjiling district, but noith of 
Tuinlung the passes are of great height Jolapla, the 
most southerly of those, rises to 13,000 feet, the two next 
are the Guiatu-la and Yak-la, leading into the Cliumbi 
valley of Tibet, the latter being 14,000 feet high, further 
north are the Cho la (16,000 feet), on the direct road from 
Tumlung to Chumbi, and the Tankrala (16,083 feet), the 
most snowy pass in Sikkim .Tlio state is drained by the 
Tista and its affluents, and by the Am-inacliu which rises 
near Parijong, at the foot of the Chainalhari peak (23,929 
feet), and flows through the Chumbi valley into the district 
of Jalpaiguri under the name of the Torslia Through 
Sikkim lie the most promising routes for ^rado with Tibet 
At present, however, the Tibetan passes are closed to 
ordinary British subjects, though an active trade is main- 
tained in certain articles by Bhntcas and Tibetans 

The capital of Sikkiin is Tumlung, wlioro tlio rya rosidca during 
tlio winter and spring, wsuallj going to Ins estates nt Chuinln in 
Tibet in summer, in order to avoid the lioav y njins. The mja 
receives a subsidiary allownnco of £1200 a year from the British 
Government, in consideration of Ins position ns former nuor oftlio 
lull tomtory of Darjiling and a submontane tract on tho plain 
called tho Momng Communication with tho state is Kept np 
tiirough tho deputy commissioner of Daijiling Sikkim produces 
nee, Indian com, niillct, oranges, and two or throo sorts ot Jjcpchtt 
cloth Its mineral products arc hmo and copper 


SILENUS, a personage of Greek mythology, a drunken 
attendant of Bacchus and closely allied to the satyrs, of 
whom ho appears as tho leader Elderly satyrs wore called 
Silom Tho Sileni belong especially to the legends of 
Asm Minor, and particularly of Lydia and Phrygia Tlio 
stones as to the birth of Silonus were various Some 
called him a son of Hermes, others of Pan and a nymph , 
others said that ho sprang from tho drops of tho blood of 
Skv Sometimes ho figures as the guardian of Dionysus 
In spite of his dissipated habits ho possessed a largo stewk 
of general information, which however, like Proteus, bo 
only imparted on compulsion Midas, king of Phiygi^ 
caught him by mixmg wino in the spring out of which 
(Silcnus, in a moment of weakness, had condMcended to 
drink The conversation which followed is fmly reported 
by Theopompus and Aristotle (.®Unn, Var 18, 

Plutarch, Consol ad ApoU , 27) Prefacing lus remarks 
with a slight sketch of terrestrial geography OTd a bnot 
reference to tho fauna characteristic of tho different con- 
tinents, Silenus proceeded to draw on odif^ng picture of 
the pleasures of true piety ns contrasted with the drradlul 
fate in store for tho wicked, winding up with a gloomy 
reflexion on the vanity of human life and the expression 
of a wish that lie had never been bom 
homilies has been preserved by Virgil (M(, G) two 
shepherds surprise the sage drunk in a cayo , moy in 
him with flowery chains, and ho tolls them hovy tho w or 
was made, with stones *‘of remotest old’ Apart from 


this gift of sermonizing, the Sileni seem to have resembled 
tho satyis in their love of music, wine, and women 
Indeed, the Greeks appear not to have sharply distingmshcd 
botircon them , for Marsyas, the mythical flute plaj cr, is 
called sometimes a satyr, sometimes a Silenus In art 
Silenus appears ns a fat, dumpy old man, with a snub nose 
and a bald head, riding on an ass and supported bj satyrs 
who keep tho jolly toper from tumbling off Or he is 
depicted standing or lying with Ins inseparable companion, 
a wine-skin, which again ho sometimes bestrides Some- 
times ho 18 sitting with his Pan’s pipe or flute in his hand 

SILESIA (Germ Schlenen), a district in tho eastern 
part of Germany, between 49° 28' and 52° 7' N lat and 
13° 50' and 19° 20' E long , was formerly united with the 
kingdom of Bohemia in the form of n duchy (or rather 
group of duchies), and is now unequally shared between 
Prussia and Austria Geographically it is divided into 
Lower and Upper Silesia, the whole of tho former and 
part of the latter belonging to Prussia. The total aica is 
17,640 square miles 

It 18 generally asserted that tho original inhabitants of 
Silesia were tho Gei manic tribes of tbo Lygii and Quadi, 
who letired before tho Slavonic immigrations of the Clh 
century, but this statement is beyond tho range of posi- 
tive proof Tho earliest form of tho mmo, Sleonzano or 
Zlesano, shows a Slavonic origin, and further than tins 
we have no means of penetrating Various explanations 
have been given of tho name, and one old writer grav'oly 
connects it with tho prophet Elisha , but there is little 
ioubt that it was first applied to tho district round Mount 
Zlonz (tho modern Zobton) and tho river Zlcnza (Lobe), 
ind thence spread gradually over tho whole region now 
knowm as Silcsio. These early Slavonic inhabitants be- 
longed to tho family of Lechs (Poles), and the modern 
Polish namo for tho inhabitants is Zlosaki Tho history of 
Silesia consists substantially of tho process which has con- 
verted it from a Slavonic territory into a predominantly 
Gorman land 

Tho earliest notices of Silosia are oxtrcmoly vague, nor 
can wo exactly define the scope of tho namo in tho first 
thousand years of our ora It seems to have formed part 
of tho great but short-lived kingdom of Mobavia (gv) in 
the 9th century, and afterwards oscillated between tho 
noighhounng kingdoms of Bohemia and Poland, becoming 
definitely incorporated with the latter at tho end of the 
1 0th century Christianity w as introduced about the year 
960, and from 1000 on w o have an unbroken list of bishops 
of Breslau The first contact of Germany with Silesia was 
disastrous to tho former, as it was on tho fastnesses of 
Silesia that Henry V squandered his Btrongtii 
unsuccessful expedition against Poland in HOU * ore 
fortunate was tho intervention of Frederick Barbnrossa in 
1163 in behalf of tho three sons of the disposs^cd 
Ladislaus, a member of tho Polish royal familj of tlio 
Piosts Ho succeeded in securing as their shore of tlio 
Polish dominions tho whole of Silesia, though it ""s "ot 
till forty or fifty years later that it could bo raid ^ohavo 
gained actual indopondonco of Poland 'Tlieso co 
Snees wore tho ancestors and founders of the vor ous 
ducal lines that henceforth ruled in Silcsm, and their 
intimate connexion with tho Gorman king 
Croat measure for tho process of 
^lesia now began to undergo, chiefly through the in 
troduction of Gorman colonists in srantily oj 

Sated d»tnct» Tto cldMt ot lla 

LodMlaoo rocetvod tlo to™ o' “".'’i'sdi^ 
JSrt porhoa of lomtow, to tlmt ‘k" 
for tbo next two or three generations is 
of tos line. Under his grandson Hemy the 
(1202-12381 tho Qormanization of Silesia made rap p 
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gresa, and the duchy at that tune may be looked upon as a 
bulwark or mark against the Slavs m the south-east of 
Germany, just as the duchy of Prussia was lu the north- 
east &nry exteuded his sway much beyond the limits 
of Silesia, and in fact nmted under his sceptre nearly 
three quarters of the old Polish dominions His son 
Henry IL (1238-1241) had a short reign with a glorious 
end, falling in 1241 at the battle of Liegmtz, where his 
determined resistance turned back from Germany the 
alarming Mongolian invasion. On his death his tem- 
tones were shared among his sons, and the senes of 
divisions and subdivisions began which resulted in almost 
every Silesian town of any importance becoming the 
capital of an independent pnnce. At the beginning 
of the 14th century there were no fewer than 17 pnn- 
cipihties of this kind, nearly all held by dukes of the 
Piast family It was inevitable that these petty rulers 
should feel the want of a support against, the encroach- 
ments of Poland, and it was inevitable, too, that the relat- 
tion opened in consequence with Bohemia should gradually 
change from mere protection to feudal supremacy By 
1355 the supremacy of Bohemia was formally recognized 

Ac: A'rfpnrlirtfT ^1. xi.. ci.i 


JO tue supremacy oi ijonemia was lonnally recogmaed 
as extending over the whole of Silesia, though the Silesians 
retained a considerable measure of independence, mclndmg 
the right to hold general diets for the settlement of their 
internal relations. The kings of Bohemia at thm tune 
(lohn, Charles IV) were members of the German house 
of Luxemburg, and Silesia under their sway may be 
looked upon as an entirely German land. 

Dunng the Hussite wars of the 15th centoiy Silesia, 
which adhered zealously to the old faith, suffered creatlv 
from Hn^te forays The Luxemburg domimon broke 
up m 14aS, when Hungary and Bohemia elected rolers 

Silesia, however, neglected the 

^ tie^bemian kmg George Podiebrad. Breslam 

lof pnncipahties, threw m ite 
lot with Ifatthew Corvmus of Hungary, who fought manv 

^latttew acquired aU the tnbutary lands of 

Stach2°'^“ V™'™’ deluding Silesia, which remained 
attached to Hungaiy down to 1490 In that vpar 

Bohemia and Hungary became once more united under 
ht same king In 1526 Silesia passed with the ilt rf 

» Si «ror*r 

acquired formal recognition M^the 

their conBscated chutes ” restoration of some of 

-Wb Sc SiTi7T"£S“‘A"''™ “1 

«%« load) “““ 

as feudal superior of the duke, had 
recogBue this agreement bnr reUisei to 

fail to put ID his cW Sector did not 

1675, and Fredenck now thoS^t? 
good to be lost Tho pro^She opportunity too 
IS recounted m the article A^r / S'desian wars 
Vt the peace of HubertusbmgTtyesriT ^ 
p^«essioa of nearly the wholf nVo i "^as left m 

« It still exists Fredenck expi^'i^ frontier 

the evils brought upon the distnrt fl. atone for 

'"Ar bv introdnciDgwlOTiisfa Md of 


i the like. That this seed did not fall on ungrateful soil 
seems proved by the modem prospenty of Silesia and the 
loyalty with which its inhabitants have clung to the 
Prussian cause. Silesia formed part of the reduced king- 
dom of Prussia left by the peace of Tilsit in 1806, and it 
was the centre of the national nsing of 1813, when the 
kmg issued his celebrated address “To my People ” from 
Breslau. Stem’s emancipating edict of 1807 was wel- 
comed with profound satisfaction in Silesia, where the 
conditions of serfdom had been particularly oppressive, 
and no donht contnbnted maten^ly to the enthusiasm 
with which the Silesians flocked to the standard a few 
years later ^ 

Pbussiax Silesia, the largest province of Prussia (see voL xx. 
plate L), with an area of lS,fi60 square mfles, forms the south 
eastern limb of the kingdom, and is bounded by Brandenbmg, 
Posen, Russian Poland, Gabcia, Anstnau Silesia, Moravia, Bohemia, 
and the kingdom and province of Saxony Besides the bulk of the 
old dnchy of Silesia, it comprises the conntship of Glatz, a frag 
ment of the Xenmark, and part of Upper Lusatia, taken from 
^ony in 1816 The provmce is dinded into three governmental 
distncts, — ^Liegmte and Breslau conespondmg to loner SUesia, 
whild Oppeln takes m the greater part of upper, southern, or 
mountainous Silesia. 

Pbysiographically Silesia is roughly divided into a fiat and a 
nil^ portion by the so^alled Silesian Langenthab wbicb becins 
on the south east near the Malapane, and extends across the pro- 
vince in a w^ by north direction to the Black Elstcr, foUoifinK 
m p^ south east part of the province, 

to tte of roe OiUr and south of the Malapane, conasts of a 
huly ontpi^ of the Carpathians (the Tarnovntz plateau), with a 
mean elevation of about 1000 feet To the west of the Od^ the 
W., 1 ^ gre^naUy from the Langenthal towards the southern 

M formed bj the central part of 
the Sndetic sjjtem, indnding the Glatz Mocmtains and tfo Eie- 
sengebirge (Sch^koppe, 5266 feet) Among the loftier elevations 

t'*® ““t conspicnonlli th^ 
J connexion of which with the 

^,^® prennee has been mentioned abova To the north 
Md of the Oder the province belongs almost entuelr to 

the grrat Korth German phun, though a hilly ndw ^lv^io 

the Bober ^ QntSsSfw Barfece’(niht) , 

the frontier The onlr lake o/L^^ 

mil® long, on thenort^frontie/ TL^f. ‘ Schlawa See, 7 


™‘»t fertile in Germamr “ 

Sde^ adjommg BiandenbniE and j 2he parts oflowcr 

the Oder, are sandy and coi^mti^i, the distnct to tho east of 
cereals are all grJmi lith ^® <J»®!rent 

th^h*^ for exportation Plax^^s^bn ®®™®times m 

the holy distncts, and more snmr » frequent crop m 

m any other Prussian province ^ “® raised m Silesia tW 
ducorv, and hops may also be Tobacco, oil seeds 
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brf «l of slieep has been grcatlj lInpro^ ci Tho woods and mouu 
tains harbour largo quantities of game, such as red dcor, roedcor, 
wild boars, and Imres, while an occasional iiolf finds its nay into 
tho provinco from tho Carpathians Tho fishciy includes salmon 
in tho Oder, trout in tho mountain streams, and carp in tho small 
lakes or ponds with which tho proi inco is sprinkled Compare tho 
tables in PrnssiA, (i ol xx p !•!) 

Tlio great wealth of Silesia, howcicr, lies underground, in tho 
shape of largo stores of coal and other imiicrols, and its mining 
records go back to the 12th ccntiir} Tho coal measures of Upper 
Rilesia, in tho south cast part of tho proi inco, arc among tho most 
extensiio in continental 1 iiroji, and there is another large field 
near AValdonlmrg The annual output, ranging botiicon twelve 
and fifteen millions of tons, lalucd at nearly £3,000,000 sterling, 
is equal to more than a quarter of tho entire jiold of Gormanj 
The district of Op}>cln also contains a great quantity of iron 
(annual produco 750,000 to 800,000 tons, aaluo about £1,000,000) 
Tlie dcjwsits of rinc in the aicimtj of Beuthen are perhaps tho 
richest in tlio world, and produce four fifths of tho nne of Gennanj 
(550,000 tons) The remaining mineral products include lead 
(from 11 Inch a considerable qnantiti of silicr is extracted), copner, 
cobalt, arsenic, tlio rare metal cadmium, alum, brown coal, marble, 
and a fell of the commoner precious stones (laspers, amfes, anic 
thists, kc ) Tlio province contains practicallj no salt or bnno 
spnngs, but thero aro iicll knoini mineral spnngs at "W armbrnnn, 
Salrbrunn, and coi oral other places 
A Imsj mamifactunng nctirit} has long been united iiitli tho 
underground indiLstnes of Silesia, and tho province in this i-espcct 
1 itlds the palm to no other part of Prussia except districts in tho 
Jtliiiieland and Westphalia On the plateau of Tarnowits tho 
working and smelting of metals is naturallj tho predominant 
indnstiy , and in the neighbotirliood of Beuthen, Konigshilttc, and 
Gleiwat? there seems an almost endless succession of iron works, 
anc foundries, machine shops, and tho like In 1881 the total 
aaluo of tho metals jiroduccd in the aarious foundries of the pro 
Vince was £2,37fl,2’!0 At the foot of the Kicsciigcbirge, and along 
tho southern inoiintani lino gcnorallj , the textile iiidustnes pre 
aaiL Weaving has been practised in Silesia, on a large scale, since 
tho 14th Centura , and Silesian linen still uiaiiitains its reputation, 
though the conditions of prwluetion hai o grcatlj changed Colton 
and woollen goods of all kinds arc also inado in largo quantities, 
and among tlic other industrial products are beetroot sugar 
(157,000 tons in 1883-84), spirits, chemicals, toliacco, starch, jiawr, 
iwttcn, and “ Bohemian glass ” Lace, soinowhat resembling that 
of Brussels, is mode Itj the women of tho mouiitainous districts 
The trade of Silesia is scared) so oxtcnsiio ns might bo expected 
from Its iiniiortant indiistnal nctintj On the cast it is hampered 
bj tho stnngcnt regulations of the Kussian frontier, and tho great 
watorwai of tho Oder is sonictinies too low in suinincr for naviga 
tion 'I'lio extension of tho rnilwaj bjslcm has, howoi or, hau. its 
iisnal cncct in fosteniig comniorco, and tlic mineral and manufac 
tured products of tho province arc fredj exported 

At the census of 1880 the population of Silesia was 4,00/,u2r>, of 
whom 2,082,084 were Roman Catholics, 1,807,489 Protestants, 
and 52,682 Jews About 35 per cent of the population is urjian 
and 06 per cent, rural Tho densitj is 267 iwr square inilo, 1^ 
than that of Westphalia (202) and tho Rlnndand (390) , hut the 
aaerngo is of course acrj grcatlj exceeded in the industrial 
distnets, such as Beuthen llio occupation census of 1883 shows 
that 44 per cent, of tho population are supported ly agncultiiro, 
36 per cent bj industries, 8 4 per cent, bj trade, and 2 2 per cent, 
hi daili labour and domestic son ice, while 4 percent, belong to 
the olficial and 6 per cent to tho uncmplojcd cl^osscs Kearlj 
three fourths of tho inhahitauts and tenrtory arc German, but to 
tho east of tho Odor tho Poles (nearly 1,000,000) form the bnlk of 
tho population, while there are about 50,000 Crcolis 

part of tho prouiico and 30, 000 Wends near Liegnitz The Roman 

Cathohes, most of whom are under tho ecclesiastical ^ 

pniico bishop of Breslau, are predominant in 

Glatz, the Protestants prevail in Lower Silesia, to tho west of the 

Oder, and in Lusatia. ^Pho noblMSo is i cry f 

chiefij 111 consequence of tho Polish A 

educational institutions of the province aro headed 

sity of Breslau In 1883-84 the percentage of 

in spite of tho largo Polish speaking contingent, 

Tlio capital and scat of tho proiincial diet is VoM 893 

18 also by far tho largest and most important town (298,893 
inhabitants in 1885) The toivns next in point of size aro Gorlite 
(66,120 inhabitants), Liegnitz (43,351), KonigshlUto (31,831), 
Beuthen (26,478), Soliwoidmtz (23,776), Noisso (fM^A 
Glogau (20,003) Tlio proiiiico sends ® 

reicnstag and sixtj five to tho Prussian chamber of p 
Tho government divisions of Breslau and Onpelu 
tlio district of tho 6th army corps (scat, Breslau), 
belongs to that of the 5th army corps, the headquarters 
are at Posen Glogau, Glatz, ifoisso, and Coscl . 

AnsTBiiU, Silesia, the part of the duchj that remained to 


Anstna after the Seven Yeara’ War, is a mere fraction of the 
whole, its area being only 1980 square miles, or about one eighth 
of that of Prussian Silosin It fulls into two small portions of 
tomtorj, separated hj a projecting limb of Moravia and sur 
rounded by Prussian Silesia, Moravia, Hungary, and Galicia. 
Until 1849 it was for administmtivo purposes reckoned a part of 
Moraina, but since that year it has been a crownland of the 
Austrian empire (tho smallest of all), with tho stylo of duchy 
Tho Troppau or western diiision of tlio crownland is flanked % 
tho Siidctic Mountains (Altiator, 4678 feet), and tho Tcsclion or 
castom half bj tho Carpathians (Lissahom, 4330 feet), and a great 
proportion of tho surface is occupied by offshoots of these ranges 
Tito Vistula rises on tho Carpathians, within Anstnan Silesia, 
while tho western part of tho croivnland is close to the headwaters 
of tho Oder, which rises near at hand in Moravia. Owing to its 
mountainous dinractor and its slope towards the north and north 
cast tho croivnland has a somewhat soicro climate for its latitude, 
tho mean temperature being onlj 50* Fahr , while tlie annual 
rainfall i ancs from 20 to 30 inches Upwards of 46 per cent of 
the surface is occupied by arable land, 7^ per cent by meadows 
and gardens, lOi per cent, by juistures, and 82 per cent, by forests, 
while 41 per cent, is unproductive ground The soil cannot as a 
rule bo termed noli, though some of the i alloys are fertile. The 
chief crops aro oats, rjo, barloj, potatoes, clover, and flax Dairy- 
fanning IS earned on in tho mountains after the Alpine fashion, 
and sheep aro fairly numerous Geese and pigeons are reared in 
great quantities, and tho hunting and fishing are both very prolifia 
Tho principal mineral resources are coal (Suesia producing 18 per 
cent of tho produce of Anstna Hungary), iron, marble, and slate 
Like its Prussian neighbour, tho crownland boosts a very busy 
indiistnal nctii itj , the chief products of which are its iron and steel 
goods, textile fabrics (linen, woollen, cotton, loUot, silk), chemicals, 
liqueurs, and beetroot sugar Tlio trade is chiefly a transit one, 
tiiough the manufactures and agncultural produce of the province 
are exported in considcrablo qiiantitj Troppau, the i^ital of 
tho diiohj, contains laigt cloth manufnctoncs, while Teseben, 
Bielitz, and Tngorndorf aro also bnsj places The population in 
1886 was 677,693, of whom 81,000 were Protestants and 9000 
Jews About 48 jicr CLiit of tho jiopulotion is supported bj 
ngncultiire and 27 6 per cent bj iiidustiy Dnidcd according to 
nationalities, there ore 276,000 Gcniinns, 130,000 Czechs, and 
1 68, 000 Poles The Gorman element is prcdominMt in the tow ns, 
tho Polish in the oastern or Toschon dixision Tlie duchy sends 
ten members to tbo Austnon house of representatives ami has a 
pronnciol diet of thirtj one members ( J P M ) 

SILICA, the only known ovide of silicon (see 
CiiKMisTKY, voL V pp 521-624), occurs native in a great 
variety of forms, which, however, correspond to only the 
four distinct species of Qoautz (qv , see also ainrau- 
ALOOY, vol XVJ p 389), tridyiDitc, Opal (q v , and compare 
vol \vi p 390), and siliceous earth Ordinary quartss- 
rock and sand are more impure forms of quartz Tridymite 
differs from quartz only by a lower specific gravity, and in 
crystaUometric details , the crystals aro as a rule o^nged 
in triplets— hence tho name (see vol xvi p 389) Siu 
coons earth when dry forms a very voluminous, soft, 
fine powder, it consists of tho shells of It{fiisona As 
a chemical species it differs little from opal Siliceous 
earth, having a voiy low rate of thermal conducfavity, 
serves well as a stuffing for tho hollow walls of ico chests, 
fire-proof safes, &c It is used besides for the making of 
Dynajiiti! (qv) Bihca of anj kind is absolute y non 
volatile, and is fusible only at tho temperature of the oxy- 
bydrogen flame, a slight admixture of base (potash, hme, 
die ), however, suffices to cause it to ‘ /n< at a red heat 
It IS absolutely proof against the action of a"“ 

ordinary mineml acids, hydrofluoric acid acts on it oner 
cetically, as explained in Chemistby, yolvpD^. 

Alkaline Silicates —Silica readily dissolics at a red heat 
alkaline carbw with evolution of carbonic 
"line sihcatei In ««« Pro®ess one mok ute 

with any additional alkali, b it i y produce Bins 

■Without going bojond a 

homogeneous masses of any composition, JNasU 

unto -c- (at least) 4 j -m Vtiowni os flrlosz 

pSef I”""-' ■" 
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SUNDAY 


runs trains on Sunday one cTicap tram each \ray is to he prodded 
(7 and 8 Vict c. 85, s 10) Most of the railway companies’ own 
Acts also provide for the mnning of Sunday trains. 

Commercial — ^At common law a contract made on Sunday is not 


Dusiness, larer oy aecianug ceriaiu &4nua uauc anu luuuui lui/uo': 
still later by attempting to prohibit all trade and labour 28 Edw 
III c. 14 (referred to above) closed the wool market on Sunday 
27 Hon VI a 6 (the earliest Sunday Act still in force) prohibited 
fairs and markets on Sunday (necessary victual only excepted), 
uulcsb on the four Sundays in harvest, — an exemption since repealed 
bv 18 and 14 Vict c 23 4 Edw IV c 7 (now repealed) restrained 

the shoemakers of London from carrying on their business on bun 
day 8 Car 1 c. 1 inflicted a penalty of 20s. on any earner or 
drover travelling on the Lord’s day , and a penalty of 6s 8d on an v 
butcher killing or selling on that dav Both this and the previous 
Act of 1625 were onginally passed only for a limited ponod, but by 
subsequent legislation they have become perpetnak Aext in order 
IS the most comprehensive Act on the subject, 29 Car II c. 7, “An 
Act for the better obsenance of the Lords day, commonly called 
Sunday ’’ After an exhortation to the obseiwation of the Lord’s 
day bj exercises m the duties of piety and true rehgion, publicly 
and pnvately, the Act prov ides as follows — No tradesman, artificer, 
workman, labourer, or other person whatsoever shall do or exercise 
any worldly labour, business, or work of their ordinary callmgs upon 
the Lord s day or any part thereof (works of necessity and chanty 
only excepted) , and every person being of the age of fourteen years 
or upwards oifending m the premises shall for ev cry such offence 
forfeit the sum of 5s , and no person or persons whatsoev er shall 
publicly cry, show forth, or expose to sale any wares, merchandises, 
Iruit, heibs, goods, or chattels whatsoever upon the Ixird’s day or 
anj part thereof upon pain that cveiy person so offending shall 
forfeit the same goods so cried, or shon ed forth, or exposed to sale 
(a 1) No drover, horse courser, waggoner, butcher, higgler, their 
or any of their servants, shall travel or come into his or their 
lodging upon the Lord s day or any part thereof, upon pain that 
each and every such offender shall forfeit 20s for every such 
offence , and no person or persons shall use, employ, or travel upon 
the Lord a day with any boat, wherry, lighter, or barge, except it 
1 m upon extraordinary occasion to be allowed bj some justice of 
the peace, Ac., upon pain that evety person so offending shall 
forfeit and lose the sum of fis. for ovoiy such offence In default 
of distress or non payment of forfeiture or penalty the offender 
may be set publicly in the stocks for two hours (s 2) Nothing 
in the Act is to extend to the prohibiting of dressing of meat 
in families, or dressing or selling of meat in inns, cooks’ shops, 
or victuiuling houses for such, os caunot be othervnae provided, 
nor to the crjmg or selling of milk before nme in tUo morning 
or after four in the afternoon (s. 3) Prosecutions must bo within 
ten dav B after the offence (s 4) The hundred is not rosponsible 
ftr rofabeiy of persons travelling upon the Lords day (s 5) 
boi-viM of process on the Lords day is void, see above (a 61 
ActhdS fremiently received judicial construction The nso 
Of the word “ordinary ' in section 1 bas led to tho establisliment 
tiy a series of devious of tho principle that work done out of tho 
couTM of tlm ordinary railing of the person domg it is not within 
the Act Thus the sale of a homo on Sunday by a Lome dealer 
wonld not be enforcible by him and lio would be liable to tho 
pcnaltj, but tbc=o results would not follow w the case of a sale by 
a TOrson not a horse dealer Certain acts wero held to fall within 

necessity and chanty, e g , baking 

TabmmT stage- coathes, binng famf 

abonrcis. The legislature also intervened to obviate some of tho 
inconvcmences raused bj the Act. By JO and 11 Will IIL e 54 

i ".a'j as; "■{his'ra 

all repealed. StiU law are 2 Qco III a 15 s 7 

I Wcsbninster, f fnd 

laws Continuance Act of rach’'sMfflonrbv^vhwh'’^ Expinng 
■or proceeding for penalties under if ^ t ^ proseeuUon 
witlii the consentin ^hne of the ^ instituted except 

the consent of two justices or a «f„^„ district or 

P»ll.» „a,„. 'Si -St, '”S:.di.’S’.''SS»f 


Act of Charles II , there are various Acts dealing with special trades , 
of these the Licensmg Acts and tho Pactoiy and Workshop Act 
are the most important. By the Licensing Act, 1874, premises 
licensed for the sale of intoxicating liquors by retail are to be open 
on Sunday only at certain hours, vaij mg according as tho premises 
aro situate in the metropolitan distnct, a toim or populous place, 
or elsewhere An exception is made m favour of a person lodging 
in the house or a Iona, fide traveller, who may be sen cd with re 
freshment during prohibited hours, unless in a house with a six 
day hcencc Attempts have often been made, but hitherto with- 
out success, to induce the le^latureto adopt the principle of com 
plete Sunday closuig in England as a whole, or m particular 
counties ^ In the session of 1886 a Bill for Simday closuig in 
Durham ■was passed by tho Commons, hut rejected by ■|ho Lords 
'The advocates of Sunday closing in Ireland and Wales hare been 
more snccessfnl Tho Sale of Liquors on Sunday (Ireland) Act, 
1878, prohibits tho opening of licensed premises on Sunday, except 
in Dublm, Cork, Limcnck, Waterford, and Belfast In these towns 
such jircmiscs may bo opened from 2 r M to 7 1 m Exemptions 
are also made in favour oflodgcrs and travellers, ofpackot-boits and 
railway stations The Sunday Closing (Wales) Act, 1881, contains 
no exceptions of towns, like tho Irish Act, and tlio only exemption 
IS the sale of intoxicating liquors at railway stations UTie Factory 
and Workshop Act, 1878, fomds tho employ ment of a child, young 
person, or woman on Sundav m a factory or workshop But a 
young person or woman of the Jeimh religion may bo employed 
on Sunday by a Jewish manufacturer, proi ided that the factoiy or 
workshop be not open for tralBc on Snudav Tliere arc a few other 
legislative provisions of less importance which may be noticed 
Fishing for salmon on Sunday by any means other than a rod and 
line IS an offence under tho Salmon Fishciy Act, 1861 By the 
same Act a free passage for tho salmon through all cnbs, Ac., used 
for fisheiy is to ho left during tho whole of Sunday Carrying on 
the business of a pawnbroker on Sunday is an offence withm tho 
Pawnbrokers Act, 1872 Distilling and rcctifynwg spirits on Sunday 
w forbidden bv the Spirits Act, 1880 Tlic effect of Sunday upon 
bills of eschaiigo is declared by tho Bills of Exchange Ack 1882 
A bill is not mi alid by reason only of its bearing date on a Sunday 
(®- 18) B hero tho last day of grace falls on a bnnday, the bill is 
payable on tho prccedmg busmess day (s 14) Sunday is a “non 
biLsiness day ’’ for the purposes of the Act (s 92) This rei'iew of 
Sunday legislation pretty clearly shows that its tendency at present 
is opposed to extending facilities to trade on Snndav, but that ns to 
recreation the tendency is rather in the other direction ® 

SeoUand — Tlie two earliest Acts dealmg with Sunday aro some 
wtat out of harmonv with the general legislation on tho subject 
lio/, c 6, ordered the practice of archen on Sunday, 1526, a 3 
allowed markets for tho sale of flesh to be held on Sunday at Edm' 
r wmo along senes of Acts forbiddmg the profanation 

of the day, csjiecially by salmon fishing, bolding fairs and markets, 
and working m mills and salt pans. 1579, c 70, end 1661. c. 18 
prohibited dll work and tradmg on tho Sabbath The later lesis’ 
lation introduced an exception in favour of duties of necessiti and 
mercy, in accordance with eh 21 of tho Confession of Faith In 
. times tho exigencies of travelhng have led to a still 
fiiitlier extension of the exception The Sabbath Observance Acts 
TTf tlw Jast time m 1696 'These Acts wore 

a^faJ^s fl® of Justician m 1870 to he still suhastmg, 

+7 declare the keeping open shop on Sunday to bo an 
Scotland (Butes Casa 1 Conners JUnarts 
A in tlie schedule to the labile Hmises 

(®^P«”®dmg those in tho Forbes Mac 
■^®i Pro^de for the closing on Sunday of public 

8 hemiig net on Sunday renders tho net liable to forfeiture 

cause they are made on Sundav ®>niply bo- 
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irassacLnsetts tra\ oiling, except from neccssi^ or cbnnty, is punish- 
able mtli n fine of ten dollars. Prorisiou is sometimes made, as 
in the Massachusetts laws, for the benefit of x*rsons obsening 
Satunlnj as the Sibbath, on condition tliat they disturb no other 
person The number of Sundnj trams is often limited by State 
legislation In some of the Now England States Sunday Is from 
sunset to sunset In most States, boUL\or, it is reckoned, as in 
England, from niidiiight to midnight. Bj the constitution of the 
United States, art. 1 s 7, Sundays ore to be excluded from the 
ten dai*s allowed the president to return a Bill A similar prorision 
IS often contained in State constitutions as to the return of a Bill 
bv the governor The United States legislation on the subject of 
Siindar IS not important It directs that naval and niilitaiT studies 
are not to be pursued, and that the day is not to be reckoned in 
bankruptcy proceedings. (J ^T+) 

SUIfDEE LAND, aniiimcipalandparlinraentary borough, 
market toavn, and largo seaport of Durham, England, is 
situated at the mouth of the river "Wear and on the North- 
Eastern Eailuay, 12 miles south-east of Newcastle-on- 
Tyno and 77 north-north-ovest of York The mimicipal 
borough includes, besides the township of Sunderland proper 
on the south bank of the river, the adjoming town^ip of 
Bishopwearmouth, which embraces about three-fifths of the 
total inhabitants, and the tomiship of Monkwearmouth, on 
the north bank of the river Sunderland proper consists 
chiefly of the High Street and other streets near the docks 
It IS connected with Monkwearmouth by a cast-iron bridge, 
designed by Borland Burden, and consisting of one arch 
with a span of 236 feet and a height above low water of 
100 feet It was opened in 1796 and widened in 1858 
The only ecdesiastical building of antiquarian interest is 



Flan of Sunderland. 


St Peters church, Monkwearmouth, which still retains the 
tow er with other portions of the ancient Saxon building 
attached to the monasteiy founded by Benedict Biscop in 
674 The modem public buildings embrace the custom- 
house (1837), the Sunderland and North Durham Liberal 
club in the lomc style (1839), the corporation offices, the 
workmen’s haU, the new general market, the Yictoria hall 
(1871), the assembly hall, and two theatres The chari- 
table and benevolent institutions are numerous, including 
Gibson’s almshouses (1725) for twelve poor persons, Bowe 
almshouses (1725), Tnnity Church almshouses (1719, re- 
biult in 1876) for eight aged poor, the marine almshouses 
(1820), theeje infirmary fl836), the sailors’ homo (1856), 
the orphan asylum (1853), the infirmary and dispensarj' 
(erected in 1868 and extended m 1882), and the bhnd 
institute, for which a new buildmg has recently been 
erected. Eor the hterary society and subscription library, 
origmally founded m 1793, a now budding was erected in 
18?7 The people’s park at Bishopwearmouth, 17 acres 
in extent, contains a bronze statue of Sir Henry Havelock, 
avho was bom at Ford Hall in the neighbourhood The 
park was lately mcreased by an addition of 10 acres, called 


the Extension Parl^ in which there is a statue of Aider- 
man Candlish, and a free hbrary, museum, art gallery, and 
■winter garden Eoker, on the north side of Sunderland, 
IS a favourite batbng-place The population of the 
municipal borough (area, 3306 acres) in 1871 was 98,242, 
and in 1881 it was 116,542 (males 57,131, females 
59,411) The population of the parhamentary borough 
(area, 5130 acres) in the same years ■was 104,409 and 
124,841 respectively 

Much of tho prosperity of Sunderland is duo to tho coal and 
liinc^tono in tho neighbourhood of tho mer 'Wear, of winch it is 
tho port Its export of coal began in tho reign of Htnrj ■yil , 
tlio tmdo being principallj wath London and tlio wcitom coists of 
England, although largo qiiantibcs were also shipped to Holland, 
Franco, and other parts of tho Continent Tho coal trodo is still 
of great inqiortance, and tho Monkwearmouth colliery is one of 
the deepest coalpits in tho world, — SSI fathom^. Sunderland 
lies with tho Cljdo for its iron shipbuilding Tho number of 
iron shqvs built in 1885 was 31 with a tonnage of 80,520 for homo 
and 2 with a tonnage of 1255 for foreigners , of steel shins, 9 with 
a tounago of 8099 for homo and 3 with a tonnago of 3035 for 
foreigners Along both bauks of tho Wear numerous extensive 
worl^ of various lands arc situated, including anchor and chain 
cable works, glass and bottle works, ropenes, forges, iron work*, 
chemical w orks, paper mills, brewencs, and hmc kilns 1 lit moili m 
prospentj of tho toyvn has been Inigclj promoted by tho entoninso 
of George Hudson, tho “railwraj king” Tho conservation of tho 
port IS \ tsted in tho TTear commissioners, to whose care tho South 
Dock was ti-insfcrred by the "Wear NaMgatioii and Sunderland 
Dock Act of 1859 Under their auspices griat extensions and iin 
provouients have been made, and tliere ore now three largo deep 
water docks, embmcing a total area of 43 acres, viz , Hudson dock 
north (IS), Hudson dock south (14), and Hendon dock (11) Monk 
wcarmouth dock, 6 acres in extent and tho propertv of tho railwaj 
cotn-pam, is chiefly used for tho cxjwrt of coil New piers o\tr 
half a inilo in length are now (1SS7) being orcctcd Tlio aiengo 
annual valuo of tho imports of foreign and colonial merchandise 
for tho fii 0 j ears ending ISSG was a littlo over £700,000, and of tho 
exports of produce of flio United Kingdom a little over £000,000 
The coasting trade, in regard to which specific details arc wanting, 
IS however, more important Tho total number of Biitish ind 
foreign vessels, sailing and steam, tlint entered the port of Sunder 
land wath cargoes or in ballast from foreign countries, British 
possessions, and coastwise in 1870 ivas 9708 of 2,329, ’>76 tons and 
in 1885 9451 of 2,764,174 tons The numbers that cleind in tho 
same years were respectively 9430 of 2,357,430 tons and 9419 of 
2,824,218 tons , , 

Tho earlj history of tho borough is associated 'with Monkwear 
month, which existed long before tho town on tho other side of 
the ri\cr, and had its ongm in a convent which was founded hj 
St Begi in tho 7th century and converted into a monosterj for 
Bcnctlictines by Biscop m 674 Bede was horn at 'Wcann^th in 
073, and in his seventh year was placed under the charge of Biscop 
Tho nionasterj was rcconstitntcd as a cell of Durham in 1081 
About tho doso of tho 12th centurj tho inhabitants of Sunderiaml 
received from Bishop Pudscy a charter of free customs and pn\ i 
leges similar to those of Nowcastlo-on Tjn® 1634 the town 
WHS incorporated imdcr tho title of “major, aldermen, and com 
inoiiait},’^with tho privilege of holding a market and annual fnir« 
In tho preamble of tho charter it is stated to^hovo been a borough 
from time immemorial under tho name of New Monkwearmouth, 
and to have been in the enjoyment of a anous liberties and free 
customs conferred bj tho bishops of Durham Under a spcLiai 
Act in 1851 tho town council was constituted tho urban sainlaij 
authoity Extensive drainage works haao been carried out, as 
well as important street improvements Sunderland has rotimicd 
two memhers to the House of Commons since ISSZ A largo 
number of Scotch families settled in tho towai in 1640 ami mve a 
considerable impulse to its trade During Civil ^ the «i 
habitants embraced tho cause of tho Parliament, while the neigh 
hounng Newcastle held out for tho king for two jcp Ihc 
Scottish army under Leslie, earl of Lo' en. entered Sunderland on 
4th Jlarch 1644, and the kmg’s forces followed them , but no cn 
gagement took place bojond dcsnltoty firing 

SUNDEELiVND, Eobeet Spacer, Seco.vd Eapl of 
(1640-1702), tvas tho eldest son of Henrj, tho fiiat carl, 
and Lady Dorothy Sidney, eldest daughter of Eohert, 
second ewl of Leicester He was born in 1640 and sue 
ceeded his father (who was killed at Bewbury) in the title 
on 20th September 1643 During the 
acted ns ambassador at Madrid, Yans, and Co , 

1678 went to Pans as ambassador 
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wasted men of Syracuse hide their diminished faces far within 
their hdmets, and carefully shade their ^llor lest hope should 
arise for the enemy In the avoidance ot rhetoncal artifice and 
enigrainmatic antithesis Silins stands in marked contrast to Lncan. 
Yet he can he pointed, soofFabius, “ landum cladnmque quiefa 
Monte capax’ , and of Scievola, “Amera semper amans et par 
cuicnmquepenclo", and of Africa," Altnxbellorumhellatommqno 
viromm Tdlus, nec fidens nndo sine frandibus ensi ” Looking at 
Slims mcrelj as a poet he may not desen e high praise , but, as he 
IS a unique specimen and probably the best of a once numerous 


SIL— Slli 


class, the preservation of his poem among the remains of Latin 
literature is a fortunate accident, 

TUB poet s fall name, Tl CsUos StUns Italtcas, b preaerred In an Inserlptlan 
(P / A , rt 19841 The poem was diicoTered la a MS , possibly at Constance, by 
Posfila, in 1416 or 1417 , from thb now lost MS all existing MSS which holons 
entirely to the 16th eentoiy, are derived A valnable MS of the 8th or 9th 
eentaiy, foimd at Coloroe by L Carrion In the Utter part of the 16th centniy, 
dbsppeered soon after us dlscoreij Two etHlfonei pnnetpa appeared at Rome 
In 1471 the prlncW edlttons since hare been those of Ilclnslns (1600), Snifcen 
boich (17in and £mestl (Lelpsic, 1701) A u<efnl rarlcnim cAtlon Is that of 
Lemalie (Pstb, 1823). The recent lueubmliones on Slims aro mostly small 
psnpUets, ennmerated by Oicelmonn (BiN Script Clais , 1S7A), (J S R ) 
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[ILK IS a fibrous substance produced by many msects, 
, ^ principally in the form of a cocoon or covering within 
which the creatures are enclosed and protected during the 
period of their principal transformations The webs and 
nests, (Lc , formed by spiders are also of silk. Bnt the 
fibres used for manufactunng purposes are exclnsively pro 
dneed by the mulberry silk-moth of China, Bombyx mon, 
and a few other moths closely alhed to that insect (see 
vol i\ p 696) Among the Chinese the name of the silk- 
worm is “si,” Corean “soi”, to the ancient Greeks it 
became known as <rqp, the nation whence it came was to 
them 3qpc;, and the fibre itself tnjpiKov, whence the Latm 
sennm, the French *ote, the German Sade, and the Ene- 
Jish gt/l ® 


lish gUi 

The silk industry originated in China, and according 
to native records it has existed there from a very remote 
penod The empress Se-lmgshe, wife of a famous 

TTmurur tA /O.fid.f) n n 1 An/S/\1V«V6 


perioa rue empress (se-imgsne, wife of a famous 

emperor, Hwang te (2640 B c ), encouraged the cultivation 

of the mulbeny tree, the rearing of the worms, and the 

reeling of silL This empress is said to have devoted 

hersmf personally to the care of silkworms, and she is by 

the Chinese credited with the invention of the loom A 

loluniinous ancient hterature testifies not only to the 

antiquiU but also to the importance of Chinese senculture. 

and to the care and attention bestowed on it by royal and 

noble families The Chinese guarded the secrete of their 

wluahlo art with vigilant jealousy, and there is no doubt 

centuries passed before the culture spread be 

edne of® r Corea a know- 

but Lf lilf ® Japan, 

but not before the early part of the 3d century One of 

the most ancient books of Japanese histoir the Nthorun 

3?^ Coreans^ere sent 

uXof* competent people to teach the 

erected in the province ot Setoii ^ temple was 

to encourage the indnatrv wh 'u f eflforts were made 

Jater a knowledge Ke Lw f Fo^ably httle 
ward, and the cultivation of the travelled west^ 

m India Accordmf o a L?! established 

and the seed oTthe “sect 

a Chinee pnuceS co^SKL?’'® 

The fact tLt sericK wi headdress 

the lalley of the BShmaputoS“ “ 

between that river and o ^ ^™at lying 

^fcitwas introduced 01 erland from probable 

From the Ganges valley the ®”Ptte 

^'ostward and spread m iSoStT” ^^^ed 

Central Asia. and the states of 

late Greek InSB ^hic 

ho ancients m nndeSfiing^JiJ^ifXt 

Bnt ftn A, nlSL^rAS .1 


Western literature occurs in Aristotle, JBut Amm , r 19 
(17), 11 (6), where he speaks of “a great worm which 
has horns and so differs from others At its first meta- 
morphosis it produces a caterpillar, then a bombyhus, 
and lastly a chrysahs, — all these changes taking place 
within six months From this ammal women separate 
and reel off the cocoons and afterwards spin them It 
IS said that this was first spun in the island of Cos bj 
Fampbile, daughter of Plates” Anstotle’s vague know- 
ledge of the worm may have been derived from informa- 
tion acquired by the Greeks with Alexander the Great, 
bnt long before this time raw silk must have begun to 
be imported at Cos, where it was woven into a gaujgr 
tissue, the famous Coa vestts, which revealed rather than 
clothed the form 

Towards the hegmnmg of the Christian era raw silk 
began to form an important and costly item among the 
prized products of the East which came to Borne Allu- 
sions to silk and its source became common in classical 
hterat^ , but, although these references show f amihanU 
with the material, they are singularlj vague and inaccurate 
as to Its source, evenPlmy knew nothing more about tho 
M^wom than could he learned from Aristotle’s description 
The silken textures which at first found their way to Borne 
were neces^rily of enormous cost, and their use by men 
f effeminate luxury From an anec- 

Si «,u- ^ ® ®“®^® ®'^®” earment, we learn 

that Bilk was worth its weight in gold 

?"®® restraints otherwise 

put on the use of silk the trade grew Under Juslininn 

660, wcreprednceSl about the year 

which stocLd the wltoi^Sr*^ 
prospenty, and untold wealth and which gave trade, 
more than twelve hunted y^rs*^ communities for 

textures of Byzantium became the silken 

the conquering Saracens ohtamei?’^®’ ® period 
trade, and by them it was sS^ the 

the textures becoming mea^W^®^ ®“®‘ west,— 
“g eantime impressed with the 
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patterns and colours peculiar to that people They 
established the trade in the thriving touTis of Asia Minor, 
and the} planted it ns far ucst as Sicilj, ns Sicilian silks 
of the 12th centurj VMth Saracenic patterns still tcstifj 
Ordcricus Vitalis, who died in the first half of the 
12(h centurj, mentions that the bishop of St Evroul, in 
Norniandj, brought nith him from Apulia in southern 
Italj several largo pieces of silk, out of the finest of which 
four copes were made for his cathedral chanters The 
cultivation and manufacture spread northwards to Florence, 
Lilian, Genoa, and A cnice — all towns which became famous 
for silken textures in mcdiaivnl times In 1480 silk 
weaving was begun under Louis XL at Tours, and in 1520 
Francis I brought from Jlilan silkworm eggs, which were 
reared in the llhono vallej About the beginning of the 
17th centurj Olivier do Serres and Laffdmas, somewhat 
against the will of Sullj, obtained rojal edicts favouring 
the grow th of mulbcrrj plantations and the cultivation of 
nlk, but It cannot bo said that these industries were 
firmlj established till Colbert encouraged the planting 
of the mulbcrrj bj premiums, aud otherwise stimulated 
local efforts 

Into Lugland silk manufacture was introduced during 
the reign of llonrj , but the first serious impulse to 
manufactures of that class was duo to the immigration in 
l'iS'5 of a large bodj of skilled Flemish weavers who fled 
from the Low Countries in consequence of the struggle 
with Spam then devastating their laud Piccisoly one 
hundred jears later religious troubles again gave the 
second ftnd most cfIccti\o impetus to the silk-trado of 
England, when the revocation of the edict of Nantes sent 
simultaneously to Switzerland, Germanj, and England a 
vast bodj of the most skilled artisans of France, who 
planted in these countries silk-wcaving colonics which are 
to this daj the principal rivals of the French manufac- 
turers The bulk of the French Protestant wcavera 
settled at Spitalfields, London, —an incorporation of silk 
throwsters having been there formed in 1629 James I 
used many efforts to encourage the planting of the 
mulbcrrj and the rearing of silkworms botli at home and 
jn the colonics. In 1826 a public company was formed 
and incorporated under tho name of tlio Britisb, Insji, 
and Colonial Silk Company, witb a capital of £1,000,000, 
prmcipallj with tbe view of introducing sericulture into 
Ireland, but it was a complete failure, and tbe rearing of 
the silkworm cannot bo said over to bavo become a branch 


of British industry 

In 1522 Cortes appointed officials to introduce sericul- 
ture into New Spam (Mexico), and mulberry trees were 
then planted and eggs were brought from Spam iUe 
l^Iexican adventure is. mentioned by Acosta, but all trace 
of the culture had died out before tho end of the centurj' 
In 1G09 James L attempted to reinstate the ailkvvorm on 
the American continent, but his firf effort failed throng 
shipwreck An effort made m 1619 
success, and, tho materials being present, tbe ^«graian 
settlers were strongly urged to devote attentton ^ the 
profitable industry of silk cultivation Soricu ture wjs 
enjoined under penalties by ritatuto, it was 
bounties and rewards, and ite 

by learned cssaj's and rhapsodical rhymes, of whicb tlus is 
a sample — 

-micro AVormca and Food doo natumlly nliound 
A gallant Silken Trade must thorn ho found 
Virginia excels tho AVorld in both 
Envio nor malico can gaino say tins trotu i 

In the prospectus of Law’s great Compagme 
Occidentales the cultivation of silk occupies a ® 
tho glowing attractions which allured so many , , 

Onward till the period of the Mar of Indep 


bounties and other rewords for the rearing of worms and 
silk filature continued to ho offered, and just when the 
war broke out Benjamin Franklin and others were engaged 
in nursing a filature into healthy life at Philadelphia 
AVith tho resumption of peaceful enterprise, the stimulus of 
bounties was again applied — first by Connecticut m 1783 , 
and such efforts have been continued sporadically down 
almost to tho present day Bounties were lost offered by 
tho State of California in 1865-66, hut the State law was 
soon repealed, and an attempt to obtain State onconrage 
ment again in 1872 was defeated About 1838 a specu- 
ktivo mama for tho cultivation of silk developed itself 
with remarkable seventy in the United States It was 
caused principally through the representations of Samuel 
Whitmarsh as to the capabihties of tho South Sea 
Islands mulberry (Moms viulUcanhs) for feeding silkworms, 
and BO intense was the excitement that plants and crops 
of all kinds were displaced to make room for plantations 
of mniftcanhs In Pennsjlvania as much ns §300,000 
changed hands for plants in one week, and frequently tho 
joung trees were sold two and three times over within 
n few dajs at over-advancing prices Plants of a single 
j car’s growth reached tho ridiculous price of $1 each at 
tho height of the fev*, which, however, did not last long, 
form 1839 tho speculation collapsed, tbe famous jl/ojvw 
viul(tca 7 ilts was found to be no golden tree, and the costly 
plantations vv ere uprooted 

The most singular feature in connexion with the history 
of silk 18 tho persistent efforts which have been made by 
monarchs and other potentates to stimulate sonculturo 
within their dominions, efforts winch continue to this day 
in British colonics, India, and America These endeavours 
to stimulate by artificial means have in scarcely any 
instance resulted in permanent success In truth raw silk 
can only bo profitably brought to the market where there 
18 abundant and very cheap labour,— the fact that Cbnt^ 
Japan, Bengal, Piedmont, and the Levant axe the prmcipal 
producing localities making that plain 

The Stllavorm 



The mulberry-feedmg motli, Bomhyx mm, which is the 
rincipal source of silk, belongs to tho Bombyctdie, a family 
[ Lepidoptera in which 
re embraced some of the * 
irgest and most hand- 
)mo moths (see vol iv 
696) J? 7 no? 118 itself 
a inconspicuous moth 
igs 1 and 2) of an ashy 
bite colour, wnth a body 
I the case of the male 

ot half an inch in length, fio i somhfx mart (male) 

10 female being a little . 

mger and stouter Its wings are short and weak , tfie 
)ro pair are falcate, and the hind pair do not reach to the 
ad of the body The 
irva (fig 3) is hair- 
!ss, of on ashy grey or 
ream colour, attains 
) a length of from 3 
} 3^ inches, and is 
lender in comparison 
nth many of its allies 
'ha second thoracic 
mg IS humped, and 
liere is a spine like 
,orn or protuberance 

»Sl;ona%uc« ^ « n.l» 
unug the year, but there are races ^^^iration 



Fia 2 — worf (fcmaloj. 
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„„ b,v.itae, » 

voltine Its natural food is galled 

The silk glands or vessels consist of w g ^ 

sacs running along the sides of 
,shich open by a common onac^tho 
spinneret or senpositor— on the under hp 
of the larva Fig 4 represents the hcad^) 

and feet (6, b) of the common sdkiiorm, 
uhile c IS a dia- 
grammatic view 
of the silk glands 
As the Ian a ap 
proaches maturity 

these vessels be i.io a— iamoin»ni’yi«<iort 

come gorged with i » *1 

a clear uscons Brnd, which, ujiGn being evposed ‘o the nir 

immediately hardens to a solid mass 
i 



VV * 
;{ 


Advantage is taken 



Straggling no>.s3 tiLiintnls on tlic ixt.nor, 
and Uio interior la) or. arc 50 ‘ ^ 

dcn«clj ngglutmati.l ns to c<m tiliit.. n 
inrchmcnt hkt mass uliKh n-i.t all > j 

Ltciiipts at iinwinilmg 'Ihi wbok us wn ^ | 

uith Its uic!.jtd piipi );(• 

grams for tht smnlkr nrc. ly nUml 

grains for the bn-'d® uhtrh ‘pui lari^i. J r 

corooiis I rom two to threj v t- 1 . nU< r v 

the lompktion of the rixoon th< ui. lo • 1 - 

insect IS ruid> to o'* , it mui tui- o ir ^ 

end of Its self m-idc pti on, tin r^ l-i tn iblmi. 

itself to push uMde the til-rr . and "1’ «»> 

tthtch the perfect moth toiiu fortii Tin '‘e< aim-* t 

mimedmteh couple, tlieftm de m from foi r to 

her eggs, mimbcnng 000 niid upvatcU , at d, witl. tbit tli< 

life cicle of the moth being eonij b t* , l«th « ■ u - - n di 




hirn I Ut rr 


ng.s 

ot this pecuhanty to prepare from fullj developed larvm 
silkworm gut used for casting hues in rodlishing, and 
for numerous other purposes where lightness, tcnacitv 
flembdity, and strength are essential The lace si are 
killed and hardened by steeping some hours m strong 
acetic acid , the silk glands are then separated from the 
bodies, and the viscons fluid drawn out to the condition 
of a fine uniform Imc, which is stretched between pms at 
the extremity of a board. TIio board is then exposed to 
the snnhght till the hncs dry and harden into tho 
condition of gnt. The preparation of gut is, however, 
merely an nmmportant collateral manufacture Mlien 
the larva is fully mature, and read) to change into tho 
pupa condition, it proceed to spin its cocoon, in vvhicl 
operation it ejects from both glan^ simultaneously a line or 
thread about 4000 yards in length, moving its head round 
m regular order continuously for three dajs or therebj 
The thread so ejected 
forms the silk of com- 
merce, which as wound 
in the cocoon consists of 
two filaments — one from 
each gland — ^laid side by 
side and agglutinated 
into one fibre (Fr have) 
by tbeir own adhesive 
constituents. Under the 
microscope, therefore, 
cocoon silk presents the 
appearance (fig 5) of a 
somewhat flattened com- 



binafaon of Invo filaments fjo 6-Mien»copie »ppemaw of snk of 

placed side by Bid^ being Bamiyxmori 

on an average from OSS to 036 mm. broad by "020 to 025 
m tbekness. The cocoons are white or yellow in 
« in shap^ with often a constnction in the 

middle (fig. 6) According to rac^ Ac, th^ vary con- 


Tlio art of '.ontulture ctuiurii. it ‘If vvilli tli' p iriu, p* 
silkwonns under nrtiticial or dome tic-tid a ikiiIu it- tb* ir 
feeding, the foniuition of cocoon- tin ‘ -curm- of ib'^ 
before thej nr*, injured and parted bv tbe motli riiil tm 
maturing of a buflicitnt munlKr iif t*' 

tggsfor lilt cultivation of the follovmg vor lb* J r-t 
c'-enlml i» a stock of inullK.rrv tn-e i mlequ it* tt» f* fl l! * 
worms 111 llitir hr\al Mnin. Hit Ili'< \ tn 

luropo arc tlioso of the while fniit'il inulb •^rv, U<*ii'« 
nlba, but tbtre art mmierous other sj. nts wbu b ipi*' r to 
l>c wiualh suitabk Hit toil m which the mull* tty f,p>v - 
and the ago and condition of tht tne , rre imj**trlint 
factors in the Mucts. of silkworm tuUivaltoii , rnd it 1 1’l 
bttn too often proved that tb> mulbertj v'tll gruv in 
situations where, from tho nature of the' b if tht tree pul 
forth and from other cirLUiiistincii, silkuornib e in not It 
profitablv reared. An tkv.itcd i*ositjpn with drv fn ibk 
wcll-dniiiicd bOil produeas tho Itst ijuihlv of J»ivi-> 
Throughout the Last tlic ijitcies of mullarrj riiltivit'd 
arc numerous, but, ns tbe-t treai Invt l>eui grown for 
6 i>ccinl puriiobts at kast for three thou'-aml year-, they 
show the complex vnrinlions pctulnr to most cultivated 
plants 

Tho eggs of the silkworm, called vrunif, are halelud out 
by artificial heat at the period when the mullKrrv haves 
arc rcodj for tho feeding of the Inrvx lltest tgcs nrt 
very minute— about one hiindad weighing a gnin , and n 
vast number of hatched worms mav at fust bo kept iti a 
small space, but the rapid growth and vonciotn api>ctitt 
of the caterpillars demand quickly incmsing nml ample 
space Pieces of iiapcr puncturLd with small holes aro 
placed over the trays in which the Imtchiiig goes on , nml 
tho worms, immediately they burst tbcir slid!, creep 
through these openings to tho light, and thereby senjio oil 
any fragments of shell which, adhering to their skin, would 
kill them by constnction The rearing lioubc in which the 
worms are fed (Fr maqmntne) must be a spacious, well- 
lighted, and well ventilated apartment, in vvliicli scrntmleus 
clronlmcss and sweetness of air aro essential, and in winch 
m temperature may to a certain extent bo under control 
The worms are more hardy than is commonly supposed, 
Md endure variations of temperaturo from 02° to 78° 
F without any injury, but higher temperaturo is •very 
detrimental 'i'*’" i--'- a. . ^ . . .J 


Tho lower tho temperature at which tho 
worms are maintained tho slower is their growth and 

increased, 

and tho cocoon they spin is proportionately bigger, Tho 
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worms increase m size witli astonishing rapidity, and no 
less remnrljablo is their growing voracity Certain races 
moult or cast their skin throe times during their larval 
oMstcnco, but for the most parb the silkworm moults four 
times — about the sixth, tenth, fifteenth, and twenty-third 
dajs after hatching As these moulting periods approach, 
the worms lose their appetite and cease eating, and at each 
period of change they are left undisturbed and free from 
noise The worms from 1 oz. of graine — numbering, say, 
40,000 — consume in their first stage about 6 lb of picked 
leaf, in the second 18 lb, in the third CO Ib, fourth 180 lb, 
and in tlieir final stage 1098 lb, — in all 1363 lb of mul- 
berry leaf , but from that is to bo deducted about 590 B) of 
unconsumed fragments removed in the litter, giving of 
leaf really consumed 772 lb An ounce of graine so treated 
may jiold from 80 to 120 lb of cocoons, 85 per cent, of 
which consists of the weight of chrysalides and 16 per 
cent of pure cocoon The growth of the w'orms during 
their lanal stage is thus stated by Count Dandolo — 
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tVelghtperlOO 

Size In Uses 

IVorms iicwlj hatched 

1 gr 

1 

After 1st moult 

15 7, 

4 

ti 2il „ 

Pi .1 

6 

>1 3ll II 

400 

12 

II 4th „ 

1628 „ 

20 

Greatest weight and size 

0500 „ 

40 


"When the caterpillars are mature and ready to undergo 
their transformation into the pupa condition, they cease 
eating for some time and then begin to ascend the brush- 
wood branches or echelletcs provided for them, in w'hidi 
they set about the spinnmg of their cocoons Crowding 
of positions must now be guai-ded against, to iirovent the 
spinning of double cocoons (dotibton^ by two worms spin- 
ning together and so interlacmg their threads that they 
cannot be iceled The insects complete their cocoons in 
from three to four days, and in two or three days there- 
after the cocoons are collected, and the pupa killed to 
prevent its further progress and the bursting of the shell 
by the fully developed moth Such cocoons as are selected 
for the production of graine, on the other hand, are col- 
lected, freed from the external floss, and preserved at a 
temperature of from C6° to 72° Fahr , and after a lapse of 
from eleven to fifteen days the moths begin to make 
their appearance The couphng which immediately takes 
place demands careful attention , the males are afterwards 
thrown away, and the impregnated females placed in a 
darkened apartment till they deposit them eggs 

Diseases — ^Tliat tlio silkworm is subject to niony and senons 
diseases is only to be expected of a creature wliioH for upwards 
of 4000 jears lias been propagated under purely artificial condi 
tions, and those most frcnuoutly of a voiy insanitary nature, and 
whore, not the healthy life of the insect, but the amount of eilk 
it could bo made to yield was the object of the cultivator Among 
the most fatal and disastrous of these diseases wuth which tlie cnlta- 
lator had long to grapple ^\^X8 wuscardino," a malady duo to the 
development of a fungus, JBotrylts basstana, in tho body of tho cater- 
pillar The disease is jicculiarly contagious and infectious, owing to 
the development of the fungus through the skin, whonco spores are 
freed, which, coming in contact ivithTicalthy catoipillars, iastw on 
them and goruunate inwards, giving off coipuscles within the body 
of tho insect Mnscardino, however, has not been epidemic for 
many years. Bnt about tho year 1853 anxious attention began to 1 m 
given m Franco to tbo ravages of a discoso among silkwoims, wluch 
from its alarming progress threatened to issue in national di^tor^ 
This disoaso, wluch at a later period became known as pobnno, 
— a namo given to it by M do Quatrefagos, one of its many in 
xestigators,— had first been noticed in Franco at Cayaillon m 
1 alley of tho Durance near Avignon. Pobnno manifests itself by 
dark spots in the skin of tho larva , the eggs do not hatch out, or 
hatch imperfectly, tho worms aroweak, 



in mermed intousiiy the feebleness of tho precedmg Tho disease 
IS tos Ijoredif^, but in addition it is vn°ulently infectious and 
cont^ous From 1850 onwards French cultivators were com 
polled, in order to keep up their silk supply, to import grame from 
uninfected distncts The area of luiection increased rapidly 
and ivith that tho demand for healthy grame corrcsponuingly 
ox^iandod, while tho supply had to he drawn from increasingly 
remote and contracted regions. Partly supported by imported 
eggs, the production of silk in Franco was maintained, and in 1853 
reached its maximum of 26,000,000 kilos of cocoons, valued at 
117,000,000 francs From tliat ponod, notwithstanding tho 
importation at great cost of foreign graino, reaching m some years to 
60,000 kilos, tho production of silk fell off with startlmg rapidity' 
in 1856 It was not more than 7,500,000 kilos of cocoons , in 1861 
and 1862 it fell ns low ns 5,800,000 kilos , and m 1865 it touched 
Its lowest weight of about 4,000,000 kilos In 1867 Do Quntrefages 
estimated tho loss suffered by Franco m tho 13 jears followmg 
1858, from decreased production of silk and price jinid to foreign 
cultiiators forgnmo, to bo not loss than one milliard of francs 
In tbo cose of Italy, where the disease showed itself later but cvlu 
more disastrously, affecting a much more extended industiy. tho 
loss in 10 years Do Quatrefages stated at tiro milliards A loss 
of £120,000,000 sterling inthin 13 years, falhngon a limited area, 
and on one class within these two countries, constituted indeed a 
calamity on a national scale, calling for national offort to contend 
inth its dovn.stating action Tho malady, moreover, spread ea.st- 
ward with alarmmg rapidity, and, althongh it was found to bo less 
disastrous and fatal m Onoutal countnes than in Europe, tbo 
sources of healthy grame become fewer and fewer, till only Japan 
was loft os an unmlccto^ sonree of European grame supply 
A scourgo which so seriously menaced tho voiy oxistonco of tlio 
silkworm in tho world necessarily attracted a great amount of 
attoutiou The disease iras studied by tho most eminent men of 
scicnco , reports and suggestions umnmorablc-woro made, and a 
whole pharmacopoeia of remedies proposed. So early ns 1840 M 
Gudnn Mdncvillo ob:>orvod m tlio blood of diseased sukworms ccr 
tain vibratory corpnsclcs, bnt neither did he nor tho Italian Signor 
Fihppi, who studied them later, connect them distinctly with tho 
disease The corpuscles wore first accurately described by Signor 
Ciomalia, whence they ore spoken of as tho corpuscles of Coniahn 
The Fronch Academy charged Mil de Quntrofuges, Decoisno, and 
Pohgot with the study of the disease, and those learned men issued 
two elaborate reports — sur les JUaladtes Micelles des Vers A 
Sote, 1860, and Jfoiivelles Jlecherckcs sur les Maladies Aclitclles des 
Vers A Sote, 1860 , but the suggestions they were able to offer bad 
not tlie effect of stopping tho march of tlie disease In 1866 M 
Pasteur updertook a Government commission for tho mvcstigation 
of tho mdndy Attention had been pronously directed to tho 
corpuscles of Comahn, and it had been found, not only that they 
occurred in the blood, but that they gorged tlio whole tissues of 
the insect, and their presence m the eggs themselves could ho 
microscopically domonstrattd Pasteur sot lumsolf to elucidate 
the life history of these corpnsclcs, and ho soon cstabbshed (1) that 
•tho corpuscles ore tho special charoctonstic of tho disease, and that 
these mvanahly manifest themselves, if not m earlier stages, then 
m tho mature moths, (2) that tho corpuscles are parasites, and not 
only tho sign bnt tho cause of tho disoaso , and (8) that tho disease 
mamfests itself by heredity, by contagion with diseased wornis, 
and by tho eating of leaves on which corpuscles are spread In 
this connoxiou ho established the very important practical con- 
clusion that worms which contract the disease dunng tlieir own 
life cyde retain sufficient vitality to feed, develop, and spin thur 
cocoon, although tho next generation is mvanahly mfectod and 
shows the disease m its most virulent and fatal form But tins 
fact enabled tho cultivator to know with assurance whether the 
worms on which ho bestowed bis labour would yield him a harj cst 
of Bilk He had only to examine the bodies of tho moths j icldmg 
his grame if they were free from disease then a crop was “ 
they were infcctou the education would assuredly fad PastcM 
brought out tho fact that tho malady had existed from remote 
pen^ and m monj unsuspected locahtiLS He found corpuscles 
in Japanese cocoons and in many specimens which had been pre 
sorvod for lengthened penods m public coUoctions. Tims ho came 
to tlie conolumon that tho malady had boon inherent in many sn^ 
oossivo generations of tho sUkivorm, and that the epidemic condition 
wToufy an exaggeration of a normal state ^^Mught about bj tie 
method of cultivation and produebou of graino pureued The euro 
proposed by Pasteur was simply to take care tliat the stock , 
So was^obtamed should'bS bealtl.y, and the 
^ bo hcaltliy also Small oducabons reared arort 
ordinaiy magnanone, for tbo prodnobon of grame alone, ^ ” 
CTOiraOTdcd.^t intervals of five 

spocimons ivoro to ho opened and tho ehnsalidcs ““YtiiMowanls 
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KgetE’anon ot aii iii*tcrea race, tae m 

^^ei, ana the niotns usaing from the cocwu^ uu tr~ 
la nctnbered ctlL, ’there the feaiale t3s *o b» coafia'd till she 
cepKited tsr eggs. The boiies of both znale and feanle -rete to 
be fT.-.niped for ocrycsdes, and fhe ^353 o*' tho*e fonnd ab&olately 

frflia from ram* fn* c* — •*— - _-.ii-.t-wW ww 


oi exaioifi&a lor corpus^ues, aca w 

free from tam* feie pTserrel fo' sEulsT' “cellular” *Teitin“nt in J oaks, great rcsww 
the follo'King tear B” this labo'toas and painstaking method it I were anticipated from 
has bnn foond jossible to re-es’abhsh a h^tnv £* 001 . of vsdnable | the cnlpranoa of * 
races from p’’evions'’v iugfclv ini£cn:db*e«l4 The rearing of roms ! vaaa ami. Thesecj.' 
in small e-Iccarons an i^-r sp'mal sar«“’n3’oa has been fosnd to be ! poctations, however, 

ft rP-fye** /wwiL^rmsT l»i rT w«««* rliA t y 

remn» 0 ' vowas fo' g 

p!>_nb'e natural conditions, has pD“ed eqcally valnable towards i 
the d^rdopinent of a haidv, viTOwins, ana cntaintcd s*ock. The 
open-air Mccawon was owginSlv preposed hv Dr Cha’nnnes of 
lansanne, and largel” earn'd oat in the can'oa of Tanl br 5L 
Poland, who reared his v-ojms on mnlberrv trees encljs-d widun 
“manthoas" o~ cages o' wire gauze and canvas. The insecm 
appeared qtaekly to te-e-t to natnral cona»tions , the mois bronght 
out in own air were rwmglr ma-ked, hvel-, and acti-e, and 
le'e on the trees stool the severi- of the vrouar well, and ha'cheid 
^ saccesAdlv in the foDo-mg season. IL inlands cxp»neacc ' 
demons u a «1 ina* not cold hnt heat is the agent which saps the 
cunntutioa of the sSkworea and makes it a veadv prev to djseaso. 

^^t7d Sittj —The ravages 0 ' peenne and other diseases had the 
e-ect of attraewnn pronuneat atennon to the nnmsrons other 
ins'cts, cILes of the mnlb^wv sOkwowa. wntfi sn.n 


Evule nam'd and describ'd the species. A 
of egs was secretly obtained by a Datch phvsician .'i I'oaj** van 
Meedewoo-t in 16C3, and, as it*was now known that the womi iras 

an osk feeder, tnd 

would thrive on tne 
leaves of Lnropean 
oaks, great results 
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in-Icde £ far- 
i-T, the hot). , 

poo’ooofBen 

£al, a laige 
spaces havmg 
one gcaeianoa 
ve-rlrandpT>. 
dcong a taq; 
Bossy cocoon, 
the Chinese 
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reasons, 

have If disap- 
jioinWL Therotxe 
ha'chout a*af -oi 

wL'n oak leaves are 
no* rea'i fo- tficir 

fecvLcg,anithcnlL 

It bv no n la’s' of a 
quality to corpere 
wi*h that of *f ' 
corrmon Taolb'r-r 
wc-n. Th'iu'iaa- 
koono moA of the 
'-ar* es yf n j: 
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- CT^n, and the lladres 
woTa of B'ngal (£ ensti), tn» 

and £ arraeanfr.tit, 

Banae.-e woren.-aQ of i-hich 
^ gaueratious in the 

are manvother v 

attracted culfavafo-s. ?>=«>as of wtich have not 

chtamed r^ostXtioa rbi'iS 

^^Si'un is. Th* u ° “ «renn-e and handsom' 

^ impj-mnt of th^ U\ --w-< 

sp'wes a: the p'feent 


Fis 7 -^Xaese Tcjjja- jjc j, 
yr-towa jwiji (caOsjL^ 


tields a ^luah’e ccwooa, as do.^ I'fthe'htlS reTl^ 
^ ^ omnivoreus larva found tbrosgl 0 ^ 
Ovloa, Burmah, Oiiaa, ani Java. TIi- Cm‘h a reo^. 
A^ianuci'i'Mio, is dox'sneated as a source ” ' 

« e 3L in ce*^n pronnets of China, where 
It feeds oa the Ain-'thi.s c’a Ai.h r Tie 
fo. or aiTindi tao h o' B-ngal and ^sam At. 
totm ri'ni, wh.c!i feeds oa the cas*c*.oil niiat. 

■ P'lds seven generations ycarlv, fom n-’^I^s 
somentr-s wli'c cScoAni 
. ^e aflan bus sflkworea of Enrepe „ a^wd 

erren i no ..rCret o.*Si 

bv Gn-^ Jleneville, and now spree i thro-’ffb 
regions. Three are oalr a f$ 


fra* is the Chinese tuEsur 

(figs. ,,£), 6 a oak 
t-^-ng sp’mts. native of 

“ ri 'rfi the crEa-t-nsj- 
cf the Eo^alled 
^now rapo-ted into 
Enrop Clo3»lv ajh^^ 
to this IS the lidiaa 
teKtr mothffig.o)jp 
tt'nta ryhaa, fonnd 




throughout tiiTwhoI^f India^f^""*^*^ ^ fsn-t 


Ph^cal and Chnniral R.laUo xt ofStV 

I -It. 

' “hinb " The total of hard gammy 

I bare ■'which flie sflk-tvonn doable thread or 

( amount to 4000 vards tiT cocoon may 

I rarely exceeds 900 ^S^?Dd^ *‘^ therefroi 

: It IS foan?£ the^^ 330 to 650 

, fiyckestandstroneestat k as a nde 

; notably towards each 

‘ JardleofLeekshoweiUyan S^ ^e lo 1885 Mr T 

raents that the trax, ! 
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-Mlcro^cflplc nppcarnnco of Silk of 
Cliincso Tttssnr 


than that of common silk, and the filaments under the 
microscopo (fig 11) present the appearance of flat bands, 
the exudation from the 
two spinnerets being 
joined at their flat edges 
On this account the fibres 
of tussur silk tend to split 
up into fine fibnllic under 
the larious preparatorj' 
processes in inanufact tir- 
ing, and its rilniid struc- 
tnro IS the cause of the 
glnssj liistro peculiar to 
the woicn and finished 
fibres 

Silk fibre consists 
essentially of a centre or rm ii 
core of fibroin, with a 

coloring of sericin or silk albumen, and a little waxj and 
colouring matter Fibroin, which is analogous to horn, hair, 
and like dermal products, constitutes about G6 per cent of 
the entire mass, and has a composition represented bj the 
formula Cj lIjaNjO, It has the characteristic appeamneo 
of pure ‘•ilk, — a brilliant soft white bodj with a pearly 
lustre, — insoluble in water, alcohol, and ether, but it dis- 
^ol\cs frcclj in concentrated alkaline solutions, mineral 
acid«!, strong acetic acid, and in aninioniacal solution of 
o\ido of copper Sericin, winch constitutes the gtimnij 
co\ enng (Fr 71 <•<) of the fibre, is a gelatinous body which 
dissohcs readily in warm soapj solutions, and in hot 
water, m which on cooling it forms a jcllj with oven ns 
little ns 1 per cent of the substance It is precipitated 
from hot solutions bj alcohol, falling as a white powder 
Its formula is C,5HpjN,,Os. According to the researches 
of P Policy, the gmnds of the silkworm contain seiiii- 
liquid fibroin alone, and it is on exposure to the air that 
the surface is acted on bj oxjgcn, transforming the ex- 
ternal pellicle into the more soluble form of sericin Silk 
IS highlj hi gro'scopic, taking iij) as much ns 30 per cent 
of water without feeling perceptibly damp It is a most 
perfect non-conductor of electricity, and in its dry state the 
fibres frequentlj get so clectricallj excited ns to seriouslj 
interfere ivith their working, so that it becomes necessary 
to moisten them with glycerin or soapi solutions Silk is 
rcadilj distinguished from w ool and other animal fibres by 
the action of an alkaline solution of oxide of lead, which 
darkens wool, ikc., owing to the sulphur they contain, but 
docs not atTect silk, which is free from that body Again, 
silk dissohcs frcol} in common nitric acid, which is not 
the case with wool From i cgetablo fibres silk is readily 
distinguished bj the bright 3 ellow colour it takes from a 
solution of picnc acid, which docs not adlioro to logotable 
substances The rod-liko appearance of silk and its 
absence of markings under the microscopo are also easily 
recognizable features of the fibre 

Sill ZTanufaciwe 

Hero wo must distinguish between the reeled silk 
and the spun or waste silk manufactures The former 
embraces a range of operations peculiar to silk, dealing 
as they do with continuous fibres of great length, whereas 
in the spun silk industry the raw materials are treated 
bj methods analogous to those followed in the treat- 
ment of other fibres It is only floss, injured and un- 
reelable cocoons, the husks of reeled cocoons, and other 
waste from reeling, wnth certain wild silks, which are 
treated by the spun silk process, and the silk thereby 
produced loses much of the beautj , strength, and brilliance 
which are characteristic of the manufactures from reeled 
silk. 
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Filature o> Jtcchng — M lion tlio cocoons Imvo been gathered 
tlioclirjsnlidcs tliej contain arc killed cither hj drj heat or bv 
oxposnro to stcain All cocoons stained by tbo premature death of 
tho chrjTOliucs (chques), pierced cocoons, double cocoons, and auv 
from other causes rendered unreolablo, are put aside for tho spun 
silk innnnractiiro Then tho uninjured cocoons aro b\ thomsdvos 
sorted into classes having similar shades of colour, mo, and 
qualitj of fibre This assortment is of great consequence for tlio 
success of tho reeling operations, ns uniformity of quality and 
evenness and regularity of fibro aro tho most valuable features 
111 raw 8ilk Tho object of reeling is to bnng together tho 
filuncnts {bale) from two or nioio (gcnerallj four or fiio, but 
soinelimcs up to twoiitj) cocoons, and to form them mto one con 
uniform, and regular strand, uhicli constitutes tho "raw 
silk of commerce To do this, tho natural gum of tho cocoons 
which holds tho filaments together must bo softened, the ends of 
tho fihmoiits of tho required number of cocoons must ^ caught, 
and means must bo taken to unwind and lay these filaments 
together, so os to fonii 11 single uniform rounded strand of raw 
silk As tho reeling proceeds tho rcolor has to giro tho most 
c-irefnl attention to tho thickness of tho strand being produced, 
and to iiitroduco now cocoons in place of any from which tho 
rcelablo silk lias become exhausted In this wnj a continuous 
uniform fibro or strand of raw silk of udefimto length is produced 
Tho appratus used for these purposes 111 some localities is of a 
X orj pniiiitii 0 kind, and tho reeling being uneven and lumpy tho 
silk IS of inferior qualitj and low value. YTith comparativolj 
simple appliances, on the other hand, a skilled reolor, with trained 
cj 0 and delicate touch, can produce raw silk of remarkably smooth 
and oven quality According to tho inothod commonly adopted 
in North Italj and Franco tho cocoons are for a few minutes 
imnitracd in water n little iinilLr tho boiling point, to which a small 
qiiantitj of alkali has been added A girl with a small hand brush 
of twigs keoiis stirring tlioni in tho water till the silk softens, and 
tho outer loose fibras (fioss) got entangled with tho twigs and 
como oiT till the end of tho mam filament (mattre Inn) is found 
These ends being secured, tho cocoons arc transferred to a basin or 
traj containing water heated to from 76" to 85° Fahr , in which they 
float while tho silk is being reeled off If tho water is too cold the 
gum docs not soften enough and tho cocoons rise out of tho basin 
in reeling , if it is too hot tho cocoons collapse and fall to tho 
bottom Tho ends of tho requisite number of filaments being 
brought together, they aro passed through an eyelet or guide, and 
similarlj another equal sot aro passed through a corrcspoiidiiig 
guide Tho two sots of filaments are then crossed or twisted 
around each other sovcral turns os if to mako ono thread, after 
which thej aro separated and passed through separate guides to 
tho reel round wliioh they aro separately wound "When a largo 
number of cocoons nro to bo combined into ono strand thej may bo 
reeled from tho traj in four sots, which nro first crossed in pairs, 
then combined into two, and those two then crossed and after- 
wards combined into n single strand Tho object of crossing 
(croiesagc) is to round, smooth, and condense tho somrato filaments 
of each set into ono strand, and ns tlio surfaco of tho filaments nro 
gumiiij and adhcsii 0 it is found on drj ing that they have ogglutin 
nted into a compact single fibro of raw silk In the most approx od 
modern filatures thoro is a separate cocoon boilor (puiscisc), an 
oblong tank containing water boiled by stiani heat In these tho 
cocoons nro immersed 111 rcctaiigiilar perforated boxes for about 
three minutes, when they nro transferred to tho beating machine 
{battcusc), an earthenware trough having a perforated false bottom 
throiigli xihich steam keeps tho water at a tompcratiiro of from 
140° to 160° In this water tho cocoons aro kept stirnng by small 
bnishos rotated bj mechanical moans, and ns tho silk softens tho 
briislics gradually nso out of tho water, bnnmng entangled with 
tlicm the loose floss, and thereby rex ealing tlio main filnmout of 
each cocoon Tlio cocoons nro next, 111 sufliciont number, trans 
ferrod to the rcoler's tray {bacmeUa), where tho water is heated 
to about 120° From tho traj tho filaments nro earned through a 
senes of porcelain and glass eyelets, so arranged that tho strand 
returns on itself, txvo portions of tho same strand being crossed or 
intertvnstcd for rounding and consolidation, instead of the croi^go 
of two separnto strands ns in tho old method Tho reel to which 
tho raw silk is led consists of a light six armed frame, endosed 
within a wooden cosing hnxung a glass framo in front, the enclosure 
being heated with steam pipes To keep tho strands from nircctly 
ovcrlaxiiig each other and so adhonng, tbo last guide througli 
which tho silk passes has a reciprocating motion w hcrebj the fibre is 
distributed within certain limits over tho reel A sectional vioxv 
of tho reeling apparatus and nrrangomonts— now in common use in 
Italj— IS shown in fig 12 

Ihromng —Bow silk, being sbll too fine and ddirato ^oronhii 
nri use, next undergoes a sents of operations callwl , 

object or whidi IS to twist and doi^le it into niore ^tetantid 
jam Tlio first operation of tho silk throwster is F j-y 

receives tho raw silk in hanks ns it is taken mnutnichon 

filature, and putting it on a light riel of a similar construction, 
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called the swifts, lie winds it on bobbins witb a rwd rraOTOcatog 
motion, so as to lav the fibre in diagonal lines These bobbins m 
then in gcn'^ral t^^vcn to the first sjpinning frame, and there the 
single rtrani receive tlieir first txnst, xviiicli rounds them, and 
prevents the componnd fibre from splitting np and separating 
vhen, bp the snbseqnent sconnng operations, the gam is removed 


These methods of indicabng grades of silk give, hoiverer, only 
the most imperfect idea as to the qnality of the thread , and 
specially they convey no information as to nmformity of diameter 
and strength. To test the raw matenal m respect of uniformity 

has been 



specially they convey no uuoimanon as lo uuuormitj i 
and strength. To test the raw matenal m respect of 
a most ingenious Amencan mvention, the sengiaph, nas oeen 
introduced, and is now largely used. The sengtaph Las two reels 
mounted on one spmdle, or at least so arranged that they make 
precisely the same ntimher of revolutions. The reels are covereil 
with India mb^r, and 2so 2 is 3 per cent greater in circum- 
ference than liTo 1 The silk to he tested is placed on Ko 1 reel 
and from that wound on STo 2, which, hemg of peater diameter, 
pnts a certam amount of stram on the ela^c fi^ In passing 
mm the one reel to the other the silk is earned over an ngato 
hook attached to the bob of a pendulum, so that the strain on the 
yam is conunnnicated to tho pendulum The strain caused by the 
S per cent, tension of course vanes with the strength of the yam 
to which It IS applied, bemg greater with increased strength and 
thickness, and fallmg away just as the strength of the yam 
decreases, liras the yam in passmg over the agate hook keeps 
by Its tension the pendulum at one particular position while it is 
nntform, hnt when it increases in strength it raises the pendulum 
higher, and when it becomes weaker the pendnlum falls To the 
extremity of the pendnlnm is attached a pencil or marker, which 
traces on a web of mper, travelling at a rate in fixed proportion 
to the wmdmg, the changes m the pendnlnm, and thus is obtained 
a graphic record in a most distmct manner of eveiy variation in 
the strength of the silk. Tho precise ™t where anv imperfection 
occnis IS shown on the tracmg, which thus not onlj absolutely 
certifies the quality of the yam, hnt also automatically measures 
the quantity reeled 

Conditioning —Silk in the raw and thrown state, as has already 

which presently them into one. 2feri foUoira the operation j 

of c fmmg, m which the silk is simply reeled from one bobbm to damp As it is latge^v sold by vremht Yt 

another, Won Its ^v It passes through a slit which 13 sufficiently I ascertam its condition in respect of a^orbed water ond for^Tline 

a certifittte of weight issued in accordance with the 

rGSQltS. It! rnr ftnraM ^ .i t t 


lu tiicuunuung, wmen ]stae oex^process, 
two or more filaments are wound together side by side on the same 
reel, pTcpiTitoiy to their being twisted or thrown into one yam. 
I.obbins to the number of strands which are to ha twisted into one 
“ a mel on the doubling frame, and the strands are 
glass ur metal throngh a reciprocating 
wound Each separati 
the fibre 

nrrnk, falls down and instantlj stops the machine, thus effectuallv 
calhnga ttentiott tothe fact thata^ thread h« fedei nlw 
ning or throrang rhich follows is done on a frame with np^eht 

tlirough guides and wound on revolvmg bobbins mth a recrorocat 

Sir"”. 'iJ ^ 'uxK 

np fir of of tr^iiS] 

tlu Jl. conSntr ^ • (2) tnm or weft 


nn. ni , . “'-uonAance AViin tnc 

romlta silk is for four hours exposed to a dry heat of 230'* 
Jahr , and immedmtely thereafter weighed. To the weight 11 per 
ceiA IS added w the normal proportion of water held by the fibre. 

to this pomt the sDk fibre contmnes to U com- 
lustreless, stiff, and harsh, from the coating of albumm- 
ons matter (gum or gra) on its surface. As a prclimmary to most 
^te^uent processes the removal of the whole^ or soW%r5 
necessary by boiling off, scouring, or deennsaac To 

shred, ami dissolved in about 200 gallons of pure water ^nc 
roInbOT IS mainteined at a heat of 19^, and in it the haiks of row 
^ rod* the hanks bemg con 


till s in a manner peculiar to the^l^^ ^ 

immd bv coustont lem^wrv^L*^f 
VWIIS are indiratcd by constant ®tlier 

onginal standard len^h was length The 

nomr..rl.^.ngthewewhtIS^de„^rfoi®’^““*-‘°6 ««tres, tho 

Till, ctfll remains theVost coZon e^mTues 

nn nl-r is amd by the wemht prachce tho 

bank cnntaining 470 metres ® denier of a 

Acronling to tU« standard “*66 Paw 

3 * tleaierSj a 3 to 4 cocoon stnn!? filament weighs 2 to 
c" 1 a 10 or 17 cocoon sti^S ^ ranges from 7 to 10 demer> 
Filki Mnwhen-d^r Spun 
cio tlio wbOT U“‘t«dKin3>ni 

' fcHnrl^nl i« 4 t... 


being now degnmmrf are se™,;!^/® “Sgln^ated rnreclmg; 
their individnidtonnity m tbe^yam 

are at thm point hleacSd ™ ^ while 

fumes of snlphnrons and, and^Win« chamber to the 
are washed m pure cold wf ter 

8ra-<l) the floss or loose o?fer“ 
cocoons (2) the remains of cocoons aferTb»®*‘ 

(3) waste from thro^ng 

stages through which reeled silk^reS^®*®®® and from all the 
^eelable cocoons,! e those wbicb ^ raannfactunng (4) 

by dead chrysalides, Ac. anddmw//®^^®^**^* nnent, stara^ 

wld^ks, which are either UDreelaMp*^**®’ cocoons of vanous 
bp carding The waste .mranera®S work^ 

raafenalsmtouniloim conStiont^^ bnngthei diverae 
I”* “cocM and cocoon hnsll fib^ spinning In dealing 
toMther into a dense compact mase are gnmmea 

and freed from each othTtL?^^ ^“^cd, soC 

tom into a tow like mass For ^dfly teased ami 

wh^”t^*‘®* solntion u, « revolSl^f ^'th 
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llio notion of falling stampon From tins trcatmont tlioy nro taken 
to the cold nntor wnsliiiig nincliiiic, wliere tlioj nro treated intli a 
coiitiiiiioiis spm\ of pure n-ater nliilst roiolmig in tlio tub niidor 
the notion of falling stampers, ns iii tlic lioi nntor inncbinc. liTost 
tlio cocoons nro nnsc<l in n spmj of pure nater, then tlio nioisltiro 
IS expelled in nlijdro extractor, niid so, tlioroiiglil} dcgiimmod and 
softened, llioi nro nllowcd to drj For further treatment tlioj nro 
dam]H!d intli n sprinkling of ncak soliihon of Afarsoillcs soap, 
then beaten either mtli tbo liaiid or bj means of a mncliiiie. 
Tins mncbino lias a senes of leather straps nttnelied to an endless 
band, mIucIi bj iks rapid revolution causes the straps to liit with a 
quick whipping stroke n^inst the surface of a revoh iiig tmy on 
which are jdacod the wn^ied cocoons. The beating senes to free 
the fibres fulh from each other, and expels in the form of a lino 
dust the remains of chrjsahdcs from the intcnorof the cocoons 
It now remains onlj b\ the operation of the cocoon opener to tense 
out niid separate the fibres into n kind of lap The cocoon opener 
IS a modified carding machine, the drum or cjliiidcr of which is 
covered with strong card teeth On this drum the fibres collect ns 
thei nro opened and tensed out, nnd when the teeth nro full the 
Inp so formwl is strippwl off hi the attendant Tlio silken fibres 
nre now reads for the operations preparntoi^ to spinning 
To bring raw waste other than cocoons to this xioiiit a difTercnt 
senes of operations nro necesrary The removal of the gum is firat 
iismllv cflicted bj a proce'ss of fermentation or maceration instead 
of washing with soap, whereby a great saving of soap is secured 
Into a largo tank a quantity of waste is packed, and soaked 'wiui a 
weak soapj solution which is maintaineu bi steam at about 170* 
Tlie tank is closed oicr, nnd in the cour«e of a few dnjs fermentn 
tion begins, nnd according to circumstances is nllowcd to go on 
from two to tlireo weeks From time to time proof samples nro 
withdrawn to observe the progress of the rotting, as over fermentn 
tion would result in the same iiijiiiy which arises from oi or scouring, 
—weakness of fibre, loss of lustre, nnd waste of substance lij 
mnccntiou tlio silk lo^cs from 20 to 30 per cent of ita weight 
Irom the nnccntion the silk is convo\c(l to the hot water 
washing mneliinc, where with a weak soapj solution it is ivMhod 
under the iiinucnco of stampers for about five minutes Great 
care is ncccssnri to proiont the silk from cooling before tins 
washing, os tliorohj the macerated slimo would form an almost 
insoluhk deiwsit on the silk fibre From tlio hot soap solution 
tho silk is taken to the cold water machine, where, with the aid of 
stampers, it undergoes a thorough nnd prolonged washing Attor 
being luiiig over liunllcs to dry it is spnnklcd watli a w oak solution 
of Jlarseillcs soap, nnd then dried by means of tbo lijdro extractor 
nnd subsequent exposure in a boated well ventilated chamber At 
tins point both cocoon waste, nsnlrcndj desonbed, nnd floss waste 

arc in tbo same condition , . , n r 

The spinner lias now to deal with a mass of entangled fibi'cs of 
all lengths, winch he must render cicii, parallel, and coniparatn oly 
unifonii in Icngtli before it can bo spun The fibres arc slightlw 
dnmpetl with n weak soapj solution and taken to a fulmg drum, 
avliich consists of n largo cjhndor having sot into it, parallel 
Its axis, from tiveho to twentj rows of strong stool spikes A 
feeding apron of cloth covered avith ca«l teeth is proaidcd to tho 
mnchiiic, nnd, ns tho fibre is earned forward towards tho dnim, a 
similar cnnl teeth covered band travels close over the siirfaco of 
the apron, so that tho fibre is presented to the dram from between 
two sets of card teeth Tlio rows of spikes catch the fibre ns 
presented to tbom, draw it tliroiigh tbo card tcotli, and carping it 
with them lap it around tho dram in rogiilnr combed out order 
■When the spikes nro suincicntly filled, the lap is cut at ^ 
spikes, and so stripped from the drum it forms a number 

of " stacks, ” of the breadth of tbo dram itsel^nd tbo kngth of 
the space between tho sots of sjnkos These " 

wooden clamps or “booU” wbicb ° 

flat dressing trnmo Over them nn endless band travels, 

It at short mtorvals bolts of liceklo tcotli, J 

out doubled and short fibres, and, ncl.iig first 

striek and next on tbo other, leave tbo silk 

bcautifulh parallel and compnratiaolj dmform flakes, l^io pro 

duct of tho first combing, called tlio first is ^lo lo 

purest fibre Tho matonal combed out iw it 

ranglit in books, and when itself combed out foims se^nd drafts, 

shorter and less anlunblo than tho bWot+pt 

of second drafts, when combed, form third drafts 

this avnj five or six separalo drafts or comhiiigs f u ,m 

lap are obtained, all iiiorcnsingW short and K 

combed waste is treated by a diflorcnt process for making noil or 

^“r^ieVTrm of dressing frame is now coming >"*0 
which tho stacks of silk have their ends rolled «>und vroodon rwls, 
and so secured between wooden clamps on tlm rbanio 

cjhndorwluch revolves so slowly that the i f o 

and fill the clamps as tho dram gMs round v n 

exposed portion of tho silk is first combed o , passes 
rapidly revolving card toothed cjlmdcr, from winch it passes 
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onwards to meet a second similar cjlmdor rovohing m a contrary 
direction, which combs tho opposite side In tho second revolu 
tion of the ojlindor tho portion of tho stack which was provionsly 
wound on tho rod is similarly combed on both sides, and thus the 
entire stack is rendered smooth and parnlloL 
Tho above is nn oiitlmo of tho ordinary process of prepanng 
Bilk waste ns practised in Switzerland and in the United Kingdom, 
Ac , tho range of niacliinos being that of Ulcssrs Greenwood and 
Batloy of Leeds In tho great Ilanninghom silk mills at Brad- 
ford, ilr S 0 Lister, tho well knoivn inventor of wool combing 
mnchinory, whilo using machinery of tho class dosenbod, treats by 
patented methods peculiar to himself a groat proportion of Ins 
matonal According to his onginnl process, sconred, teased, and 
opened waste is first drawn into a lap on n screw gill box. ilicso 
laps, containing all tbo fibres both long and short, nro taken to 
tbo circular mp combing mnoliino, wboro tlio "top” of long fibre 
IS drawn out ns a continiious slivor and soprated Irom tbo "nod” 
or short fibre, wbioli according to its length is delivered at soparato 
points In his most recent mode of working, Mr Listor forms his 
irasto into a broad Inp on tbo largo dram of n bnd of carding 
engine, tlio dram being stopped when its teeth are filled with tbo 
prepared fibre These laps are laid on tho feeding table of a 
machino which has an bscillnting or rocking filling head At each 
oscillation tho end of tho lap in front of tho table is “filled ” on to 
a row of heckle tooth parallel with it, nnd just ns tho feeding table 
recedes a knifb comes down botwoon tlio liocUcs nnd tbo table with 
n sudden stroke and separates from tbo lap siicli fibres ns bnio 
boon placed or filled on to tbo bccklo tcotli These hccklo tooth 
in tho meantime, hoing fixed on nn endless band, are continuouslj 
moling forward in a horizontal direction parallol watli tlio front of 
tbo feeding machino, nnd a sot of throo such ihacliinos plnco a 
portion of their laps on to tho liocklc tooth in thoir progress, lliiis 
Idling tho teeth with a fair "bito” of silk Immcdintoly tho 
heckles have passed tho machines, tho silk is caught and cleaned 
off tho endless comb bj pairs of endless roiohing nips asing from 
under and descending from above, ond between tboso nips tho 
stneks aro carnwl fomanl in tho samo lionzontnl Hno in 
thoj travelled on tho hccklo teeth, which hero bogiii thoir return 
joiirnoy to bo again filled Tho slacks in thoir progress are now 
submitted to tho combing action of rovohang card cm ored cjlmdcrs 
and card covered cloth Half way on in its horizontal pth 
second sot of endless mps soizo tho combed portion of the silk, tho 
uncomhed portion hold botwoon tho first sot is rclrascd, and it in 
Its turn IS submitted to tbo combing action of ojlindore end endless 
card bands. In tbo end tbo fully dressed stacks of silk fall on a 
narrow feeding clotli, wliicli lias a combined reciprocating ami 
forward motion, so that tho matoaol is spread with tho utmost 
rcEUlanty ond mciincss It passes through a set of screw gills, 
and 18 dohvered into cans in the form of a most iimforin ond equal 
continuous sin er Tho great adi outage of these machinos is tho 
small amount of tending they require and tho large quantity ol 
dressed silk they deliver with iinorang regnlnnty 
Tho spinning proper of dressed waste is dono procisoly “s “lo 
spinning of flax jarti Tlio flakes are formed into a 
on tho sVcadiiig frame, nnd further nttonnatod and 
tho set ‘frame nnd tho drawing frame, from 
passes to tho roving frame, where it receiics its 
twast nnd is sulHciontly condensed to wind on a bobbin iJie 
roviims nro finally clonmted nnd spun on tho ordinary spinning 
S aSd for Uting Sto thread Am j arns in two, tl>reo, or nmro 
strands nro wound together on the doubling frame, and finnllj 
twiBtcd iis in dctiling 'vn.tli mw silk spinning i - rmnA 

Spun silk, ns it comos from tlio spinning frame, sliows a good 
maTmbs and irregnlnnt.es nnd some roi.gbncss of rarfacc. To 
icmOTO tlicBO it is wound from ono bobbin to ^ r®" 

iinpronng or cleaning and gassing 

frame lin^nK attnclicd to it a immbor of small eono rollors, croimri 
SmliSKassosin awnj winch «*o ™to""g ^ 

of tbo thread nib nmiinsttl.o portion jj" coim 

with consuloroblo rubbing,- tho jarn cleans , nnd in i s ranra 
over tho rollors it rapidly pnssos through a gas flame, winch siiigfc 

dressed witli albumen and fi"™ ®°^"^°?® f„m 25 to 30 per cent 
In tlio combing of waste silk M mnj Xb m vera ^Vort, full 
of waste in n second degree , ’ onalitv of jnm is spun, called 
of nibs and dust. From this a ^ n ..n to distingnish it 
noil yam, and “ tt Sste the 

from tho ''floret sil^k maclnnorv different from 

shortness of staple it is '^°J^?^J^^„,Jj/^roparo?by carding, and 
. that used in the floret or Liter’s combing 

80\ ore improving and singeing , „ „ ^nd strength of raw 
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weight in scoonng To obviate mat joss iv «■» io«b i--- - . ^ ^ a commcreial success iJio siik oi tiio 

tico to dye some tok silks m the 8“™’ . silka^nro enn or mstor oilnonn {AUaats ricini ) presents tlic Mine difCeulties 

these cases vntli the or gelatinous “4 5 “i g^te m dyeing as the common tussur A portion of the enn cocoons 

known as “souples.” Both in the gum and in fte hoded^ff ^ 

silk has the peculiar property of ™bibin^g the dyeing of light colours the latter requiro to undergo a hlcach- 

latgcly and eombining very firmly with thm, fte fibre 8 The silk takes up colour with difficulty from n strong 

to external appearance undimmished in strength lu^ but mg pm.^ inc buk laK i Bilk from AnlJicrxa 

much added tom sixe and weight Sdk in the 8™. ^ fomd dark broui. cofour, but that appeara 

§^ng Tmlk black a certain Uount of weight must be added . more freely and evenly than cither tussur or ena silk 

and the common practice in former times was to make up on the rp.„,j, 

silk what was lost in the scounng Bp to 1867 the utmost the dyer i i aae and Oommn ce 

could add was " weight for weight,’ but on accidental discovery j^bout the commencement of this century the chief Silk- 

120 oz. tosonples, and as much as 160 oz. tospnn silks, and yet Broufisa, Syna, and Persia), India, Italy, and Trance, tno 
call these compounds “ silk ” Not only so, but the use of tin salts, named sending the low priced Silk, the other two 

SI . r 1-1 j 1 .* -.Il _o a 


call these compounds “ silk ” Not only so, but the use of tin salts, 

specially stannic chloride. SnCb. the fine qualities Between 1840 and 1850, after the open- 

tho same as black In hia “ Heport on Euglisn Silk Industry to ja.^j .v />«i. i l A .11 

the Iloyal Commission on Tecbnical Instmction (1885) Mr liiomas i^g of trado with China, large quantities of silk were sent 
A\ anile of Leek sa 3 s — from the northern port of Shanghai, and afterwards also 

‘‘Colours nna while of all possible ahfldcs can vcf} easily be Imparted to this from tho sonthem port of Canton The oKport bccame 

compound of silk and tin and this method la becoming oxtenaWely used In ^j... ^i.xxi x t. j 

L)ons. Thus welglitlog which was mitll reeeully thought to apply onij to important JUSt at tllO time WuCn QlSCaSO in JLUrOpO liaCl 

XenSn l~d the production on the Continent This incr^sed 

lormcr Thnsthcproto-MidiwrBaltsoI Iron.asweUMthaproto-andpeMaltsot production of medium Silk, aud tllO growing demand for 
‘tiro fine sorts, induced many of tho cocoon grow ers in the Lc- 

vant tosell their cocoons to Europeans, who reeled them 
Rrentiy-oan^ded fibre, contuting o( a congiomention ot more or loos of tiieoe XU Italian lasuion Under til© name 01 “ Patent Brutia," thus 

wtaionres." , , . producing a very fine valuable silk. In 1857 commenced 

Sngar also is employed to weight silk Ou this adulterant Mr tv- t ^ ^ - n ^\. i. v /* 

AAaidlc remarks — ^ u w mv importation of Japan silk, which became so fierce a 

with a nlalloii of atiKar,>Uk eon haro its weight aograentrd fromloz to ^mpBtltor With Bengal Silk aS gradually tO displace it XU 

**“*'* ‘?n'^"***''*"''n“'^®f’'®'8htinBwo8 not first used favour, aud rcccutlv the native silk reeled xn Beniral has 
by tho throwstcra 03 sussr is Juionit to hare been nsed for sdnltoratlng and V i “ ju x»du{,ui jjuo 

losdins irero silk for n rcry long time and then the Ides was afterwards applied nUUOSt CeaSBU tO 06 made^ OUly the DeSt EUTOpcnn fimtUrCS, 
to silk after tho dyeing operations It Is mneh resorted to for welRhllnp coloured nroduced under the RiinerviRinn nf nlillofl ■C’.,w^rvoo«c 
tilLs by dycn on tho Continent, and thoogh a Tory dnmsy method, no aohsUtote uuaer IDB supervision OX SklUed. JCiUropeans, UOW 

has been found so cheap and easy of application Blchlorldo of tin. harlnw COmXDg forward 
chemlcalnffinliyfor silk fibre, bids fair to eitlnenlsh tho nso of snear which. m,™ T i. ii. c i 

from Its hTgrometrtc qaolltles, has a tendency to rain tho silk to which It Is '-'nina ana Japan, bOtU OX WhlCh COUtnOUtO SO largely 

in European and American 

by about IB to so per cent statistics. Only export thciT exccss growth, silk wealing 

Tltld StltByinnff— Among the di8adTanta8es under which the earned on and native silk worn to an enormous 

which they took on dyes, specially the light and brilliant OTionre. maintain native silk manufactures which 

difficulty, as well os in dealme mi , °° inconsiderable proportion of their raw roatenaL 
enltivation and employment ot The silk production of the world, including only the amount 

amounts on an 

S 6™y“h fawn, aud that shade it was fomd 20,000,000 lb to 25,000,000 Ib yearly, 

lo M ®^ bleaching agents. to great vanations 

‘ir ^pfon du^B 


Sngar also is employed to weight sQk 
ardle remarks — 


On this adulterant Ur 


With a solullon of sugar, sUk can hara Ita weight augmented from 1 oz to 
Sozporlb. loranot quite sure that this method of weighting wsa not first nste 
by tho throwzten os sugsr Is Juioirn to hare been used for adnlteretlng and 
loading gum silk (or u very long time and then the Idea was afterwards applied 
to silk after the dyeing opentlons It Is much resorted to for weighting coionred 
ulks by dyciu on tho Continent, and though n rary dnmsy mothoAuo auhsUtnte 
has been found so cheap and easy of application Blchlorldo of tin baring 
chemical affinity lor silk fibre, bids fair to eitlngnlsh tho use of sugar which, 
from Its hTgrometrtc qualities, has a tendency to ruin tho silk to which It Is 
applied If grost care be not taken to regnlate the quantity There Is net the 
sughtest mo or excuse for tho application of ougar, except to cheapen tlio allk 
Dj About 15 to 30 per cent 


Italy - _ „ 

France 

^paln - _ _ 

Greece and Asia Minor “ . 

Total bales « — 

China- — _ _ 

Canton. _ - - „ ~ 

Rental. “ “ 

«iapan- - - - 

Total hales 

Grand total of bales- 

Price olTsatleoXio 4 . 


1885-86 (estimates). 


8|W0 | 12,000 13,000 
77,800 lOX 3M 88,600 


Maximum 

45.000 

10.000 

£00 

10,000 


Minlmrrm. 
40 000 
8,000 
£00 
8,000 


- 8o 800 m^ m,oo(, 00,000 

10.,, 902 131 ^ 173^,50 — 


^ Ira.w ia£, 2 M 


X£s.Sd lSs.0d. 
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■\yhilo tlioso tables indicate remarkable fluctuation of 
supply they show generally that Asiatic couutries, besides 
supplying their own considerable demands, send to Europe 
fuUy one half of the whole silk consumed in Western 
manufactures China stands first as a silk-prodncing 
country, yielding about 35 per cent of the entire supiflj , 
the whole produce of Italy amounts to nearly the same 
proportion , the exports of Japan account for about 12 jicr 
cent of the annual suppl}' , while in recent years France 
and the Levant are credited w ith about equal proportions 
In the United Kingdom the trade in raw silks has been 
in a condition of decline for a considerable number of years, 
much of the Chinese and Eastern produce which formerly 
came to London now being unshipped at Marseilles, and 
sold in the Lyons market, w'hich has become the loading 
silk mart But there is a very steady and continuous ex- 
pansion in the demand foi w aste silks and cocoons fur the 
spun silk trade The follow ing figures show the official 
annual returns of silk imports since 18Q0, the date of the 
Ficnch commercial treaty, which exposed many branches 
of the trade to severe and fatal competition — 


Vcurs 

1 an Snv. 

hnubs or | 

lluska of bilk . Tliron n Silk 
and W ostc 

Silk 

Manufactures 

1860-65 

1865-70 

1870-75 

1876-80 

1880 

1881 

1882 

1883 

1884 

lb 

43,137,907 

31,645,505 

34,220,037 

23,003,683 

3,673,040 

2,004,580 

3,377,119 

3,178,693 

4,522,702 

Cnts 

132,020 

141,628 

171,166 

168,887 

55,002 

54,119 

44,277 

62,064 

67,239 

tb 

643,679 

859,251 

747,605 

646,247 

203,667 

131,836 

294.207 

292,433 

323,947 

£ 

30,127,878 

49,885,971 

56,116,815 

02,639,166 

13,324,935 

11,727,397 

11,174,673 

10,523,920 

10,984,073 


The sources whence the English imports of raw silk, 
the commercial names under which they pass, and their 
lelative importance ond values, are exemplified in tho 
following table, extracted from tho annual circulars issued 
by Messrs H W Eaton & Sons of London — 


Description 

Imports, 

18S4 

Imports, 

18£5 

Fstrcnio 
Prices during 
188.1 

Cun 

5Ump Ion 
Including 
4 sport, 
1881 

Prices 

1st dnmini} 
188G 

China — 

Tsvlleo* 
Ifalnccn tc. ) 
Tit} sauin - 
Canton 
Szcchuon_ 

J ipan 

Kengal 

Patent Bruttn 
Persian 

Ilnllan — 
llnvr V 

Xorl / 

Tlirott n 

Total 

lb 

2,SC3,572 

dlSKS 
130 070 
23,1 >4 
3SS|304 
120 4o0 
8,750 
2J5 

20tf,G10 

173 700 

tb 

1,001 4SC 

271,110 
150128 
0 030 
70500 
114,000 
7 876 

211,700 
310 100 

s <7 s d 

0 OtoU 0 

7 0 , 16 0 

8 0 , II 0 

7 0 „ 11 3 
10 0 „ 16 0 

8 0 . 14 0 
10 0 , 23 0 

17 Oto21 0 
JO 0 , 24 0 
20 0 , 23 0 

lb 

1,225,038 

203 004 
4014.0 
17,644 
17>,170 
lu4,S00 
7 700 

208220 

107,400 

t d t d 

0 6toI4 0 

8 0 , 14 0 

9 9 , IS 0 
7 0„ 11 1 

12 0 , 11 0 

0 0 , 11 0 
10 0 , 21 0 

17 0IO21 0 
.'0 0 , 24 0 
20 0 „ 2. 0 

4 aSGSei 

2.1.<3 2dl 1 

3 0-7,101 



In the manufacture of silken fabrics France occiipms 
the most important position among tho nations Kot 
only IS the whole of tho raw silk produced in France 
worked up witlun the country, but a very considerable 
proportion of that imported from the Levant and from 
Vsia passes into the hands of tho French manufacturers 
In all, between 8,000,000 and 9,000,000 lb of inw silk 
are on an average manufactured into various textures in 
France Lyons is the headquarters of tho trade, and, if 
the surrounding regions bo included, employment is giv en 
to about 120,000 looms,~20,000 of which are driven by 
pow er, — principally in the production of dress silks, plain 
and figured, and in other heav y silken fabrics, and at St 
Etienne and St Chainond in the iibbon trade There are 
also important manufactures of silk at Calais, St Pierre 

• Tlie flgQrLd relating to Tsatlco coinpil o Kc n.ol llangclion , nnil 1 uun fn- 

* Tho figures relating to Tajsaain comprise Tussab 


Ics Calais (tulles and passementerie). Pans, Nimcs, Tours 
Av'ignon, and Roubaix. Next to Franco in tho extent 
and value of manufactures comes Germany, 'wliere tlio 
principal scat of tho silk trade is at Crefcld, nearly one 
half of the w hole production of tho empire being manu- 
factured there The looms of Crofeld and tho district it 
controls numbered in 1881 about 33,000, and tho trade 
was fiourishing and expansive The manufacture of union 
V civets IS the special feature of tho industry, about one 
half of the looms being devoted to that textile , hut 
Crefcld controls also a largo trade in union satins, and 
pure silk broad goods and ribbons of all kinds Tho 
whole value of its trade amounted iii 1881 to almost 
i£4,000,000, one fourth of which found a market in 
England, and about a quarter of n million w cut to France 
Tlie other principal centres of tho silk trade, all in Rhenish 
Prussia, are Yioraen, Barmen, Elbcrfcld, and Muhlhcim 
Third on the list of Continental producers is Switzerland, 
where Zurich takes the lead with broad goods (failles, 
armures, satins, serges, iLa), and Basel rivals St litienno in 
tho ribbon trade. The number of looms throughout tho 
country is estimated at 40,000, of which 4000 are power- 
looms Italy — the early home of tho silk trade, tho land 

of the gorgeous velvets of Genoa and the damasLs and 
brocades of mediicval Sicily, Venice, and Florence — has 
fallen from its high estate, and now employs not more 
than 30,000 looms, tho centre of greatest activ ity being at 
Como, but Genoa still makes velvets, and tho brocades of 
Venice are not a thing of tho jmst In Austria the silk 
trade has found its principal dov clopmcnt in Vicuna and its 
immediate neighbourhood, tho number of looms throughout 
tlio entire empire being estimated nt from 16,000 to 20,000, 
of which 2000 are power looms In Russia there is, with 
agrowing cultivation of raw silk, a considerable and in 
creasing manufacture, the spcciol feature of which is tho 
weaving at Moscow of gold and silver tissues and brocades 
for sacerdotal use, and for traflic with Central Asm 

In tlio United Kingdom all tlio silk iiulustncs— these dt pending 
on sptui Bilk alone excepted— hare bicn in a depressed and 
declining condition over smeo 1800 Tho pnncipnl silk mnnn 
factunng towns of England have been Covontrj, Maciloslicld, 
Conglcton, Leek, Dorbj, London (Spitalliolds), Jlaiichcstcr, 
ibddloloii, and Nottingham, and it is estimated that at tho 1 esl 
ponod not lower than 150,000 looms found cmjilovment in tho 
trade In 1872 that number was reduced to 65,000, of wlmh 
12,500 vvero power looms. Spitalfichls in liir best dais (about 
1825) kept 24,000 hand looms occupied , now there are not inoro 
than 1200 Jlanehcstcr ouco had about 20,000 looms weaving 
silk, now thcio aro not 6000 so cmplovcd hen the Iicntli 
treaty of 1860 camo into opoiation Covenlrv had about 9000 
looms, prineijiallj oniplo 3 cdiii nbhon weaving , now not more than 
one foiirtb of limt number aro in opcntion Tho evuso of several 
of these sovero changes is to bo found in tho nitroiluciion of tho 
factoij system of working and the extension of power loom wcav ing, 
which Clashed out domestic vvcwiiig, fhoonmnal form of tlio silk 
industrv , hut uiidoiihtcdlj also tho Lnglisii nmniiraeturcrs were 
beaten in the battle of free coiniietition brought on hj tho F niiih 
treatj On tho other hand, tho rcniarknblo development of tho 


Sill and Sill Goods a-jmrled from (he UniUd Kingdom (luring Ihf 
years JSGO to ISSi inclusive 
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1 n\K Silk 
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compaiativel} new trade in sjimi silk goes far to compenbt^ for 
Ibc Ws of the older trade, and has enabled the exports of silk 
manufactures from the conntn to be at least maintained and to 
slioa some signs of expansion Tlie sjmn silk indnstir has chiefly 
developed in the korksliire and Lancashire textile centres, — 
Bradford, Halifax, Rochdale, kc. But it is highl) significant 
tint, while the exports of British silk manufactures have not 
decreased, the imports in the meantime have shomi a marked 
expansion , and nnquestionablv, although the use of silken goods 
has increased verj gieatly withm taentj fiiojears, the expansion 
of native silk mnnmactnres has not kept iiace xnth that growth 
Favoured by the operation of protective dnties ranging from 60 
to 60 Mr cent ad valorem, the native manufactare of sitk in the 
United States has been nursed into considerable activity and 
expansion, fill now well nigh one half of tlie silken fabrics used in 


the conutr^ are ofliontc inanufacturc. In 16G0 the proportion of 
natiie fiaanufactiire was 13 per Lint., in 1680 it reached 38 per 
cent,, and in 1882 it was 40 per cent of the entire consimipiion 
Reeled sdks are pnncipallj manufactured at Paterson and Hoboken, 
N J , aild Brooklyn and 2fcw 1 ork Citj, If Y , and the sjmil silk 
industry flourishes at South ^Innchestci and Ilnrtford,' Coiia 

The following estimate of the relative importance of the silk 
manufactnre of vanons countnes was made in 1883 by Mr 
Peixotto, the United States consul at Lyons — 

nr Adr AA/V AAA I 


France 
Germany 
United States 
Great Bntaiii 
Switzerland 


$36,000,000 

45.000. 000 

85.000. 000 

26.000. 000 
18,000,000 


gi\ ing a total of 8270,000,000 


Russia 
Aiistna 
Italy 
Spam 

Other couiiincs 


10,000,000 
12,000,000 
12,000,000 
5,000,000 
17,000,000 
(3' PA ) 


SILLIMAlf, Benjjjiin (1779-1864), American chemint 
and geologist, was born iii 1779 at Trumbull (then called 
North Stratford), Connecticut His father, Gold Selleck 
SiUiman, was brigadier general in the war of tlie rcro- 
latioQ, and had also held important cinl positions The 
history of the family points to an Italian origin, but Daniel 
SiUiman, the Jirst to settle in the United States, came from 
Holland. Silhman received hia early education at Fair- 
field, Connecticut^ at that time the residence of his fathers 
family, and m 1/92 he entered Yale College, where he 
graduated in 1796 He then studied law, and «as 
admitted to the bar lu 1802, while a tutor in Tala College 
ICAO position he bad been appointed in 1799 In 
* cbemistiy and natural history tvas 

wtabtehed in the college, andhe was at once elected to fill 
It He spent portions of 1801 and 1802 in Philadelphia 
m preparation for^ norfc, and the year 1804 he spent in 
and Scotland, where he attended 

acniiinr^ and Gregory, and also formed the 

acquaintance oi Davy, Yi^oUaston, Brewster, Leslie, and 

pubhahed-d Jhnrauf of Traids tn Enr;lnnd, Holland and 

r A •“ 

edited by his son, wL had account in two volumes, 
a Acar or tnolomrer /.i„ .. to lecture for 

wuutry, nai reproduced abroad on I in tlie 

^oucti ofLondomand^ Wo’ before the Royal 

In- other fl,„.ntific lab^ b.^ Academy Amonc 

the funbility of \anoia oxpeninente 

pound blouqupe of Hare tbm. , m the flame of the com 

^l^nzation and transference of"thf Srb’o*®*®"'*'!.®”'* 


I,„l ibo repeated the extienm'J^f'’k the first to 

had ej’arated jiotaisiam from iL * h^hich Gay -Lussac 

Liat ^ tlie element 

Other professional labon^ „ the Umt^ 

th^ formations of Pennsylvania m IfisT ““i ®^P’o*atiou of the 
the gold mmes of Iiralma ^ esammalion of 

opiiwiitment of the KhIL c?. 1832 and isai n. 
eo >nvesligntion of the cuJlura he mode a 


wawu sstu jiiulu i;a£n:i:iuii> uue lu lUL COlirsCS OI JIUIIJIC iCOlUrCS 

whidi ho (Icliicrcl in the colUgo and in \anoiis cities and towns 
of the Uiiitol States The Iiappi comluimlion of n graceful anil 
interesting style with unwonted splendour of cxpcnnitiital illms 
tratiou gave these lecturcs-an uiiprccetlcnltd jiopulanly, and they 
exerted a yiowcrful influence in awakening and dci eloping a taste 
for scicntilic matters throngbout the country * 

llaliles Hie worH »Ire«ajrmtnlltm«l Snilmon puWMied In ISOS an ymerjean 

whh SDtes In IE’7 an edition of BuKewtll e fto W 
Eleninitj^o/ Ckrmttirp In t«o volimiLa An account of lih jjfr, 
im ^ a“'E« J Ft-lwr. of ^Bli. ColCEc, nu rubUsIictl In two volntnia In 

SILLIAIAN, lliAJAViiN (Ibl6-166d), American clioniist 
and physicist, son of the preceding, yyns bom in 1810 at 
Aeyv Haven, Connecticut, and educated at Yale College, 
where ho graduated in 1837 He then became nssisllnt 
to Ins father in chemistry, mineralogy, and geology, work- 
ing in his laboratory at the college, and imrauing onciual 
investigations Ho began teaching m the laboratory soon 

informally established yyns 
eharUy afterwards recognized by a formal act of the cor 
college, and ultimately do\ eloped into the 
Sheffield Scientific School of Yale College In 1838 Le 
Iwcame assomte editor yyith his lather of the Awiericnn 
Journal of Saence and Art^, and he continued in the 
editorskpof the journal until the close of his life. Prof 
brother-mlayy) haying joined h m m 
1846 In the muter of 1845^6 lie ia^e a coiSIi of 
lectures on agricultural chemistry m New Orleans, yihich 
te believed to have been the first courae of lecSs u non 
that subject ever giyen in the United States In ISID ho' 

, ms appointed professor of medical chemistry and t^^c^ 
department of LouisviUc university 
' imsitiou he held for fiyc rcaj^' t 

'SSSSSSrB' 

g^logy, and mmeljogJ As^fSSrS n 7' 
edited a large quarto vSume. rL TUa / / ^ ® 

and Industry t ii ^ notld of Science, Art, 

•f '•y 

Hirst Pnnnples of nlTr ® published in 1846 
mde sale and passed ^,^®^tbook yvhich had a 

ho published , Sal S 1“ 1858 

Tanous mmes Sd in 

Flotations Still later he geological es- 

™uing regions of the nastL S to the 

the results of his obae^r Territories, and 

numerous scieutific papers In^8^7l*^fi'^ t>nb)ects of 
versary of PnestW^ discoveSAf^ centennial aiini 

Lorthuniberland, Pa. yvhem p delivered at 

tbe later years of hi hfe "J! during 

historical address on ‘'Anier- 
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lean Contributions to Chemistry,’' which ho afterwards 
expanded into n considemblo ^ olumc i 

SILO A modern sito is a pit or erection in which 
green crops aro prcscr\cd in an undricd condition for 
fodder The term is derned from Iho Greek o-ipo? (Lot 
«!»«<), a pit for holding grain It is onlj of recent 3 ears 
tliat tnsila^e^ i e , the prcseriation of green food for cattlo 
b\ partial fermentation in silos, has becomo an inyiortant 
feature in agricultural ccononi) In larious parts of 
Germanj a method of presen ing green fodder piecisclj' 
similar to that u<5cd in the case of sauerkraut (seo \ol iv 
p 618 ) has prciailed for upwards of a coiiturj Special 
attention was first directed to the practice of ensilage by 
a' French agricultui ist, M Auguste Goflart of Sologno 
near Orleans, who in 1877 published a work {Itfanvel de 
la Ciiltine it di, VJ^nidmie det Mati it aitt)is Foxiriages 
Verts) detailing the cxjicricuces of inanj tears in iircsen- 
ing green crops 111 silos An English translation of 
M Gofiarls book b> Mr .T B Brown was published in 
New Vork in 1879 , and, ai aarioua cxpcrinicnts had 
been proaiousl^’ iiicidc 111 the United Slates in the waj 
of prcsining green crop'> 111 juts, Goflart's experi- 
ence attracted coiihiderablo attention Ihc conditions 
of American duir^ funning jiroicd onuiicnll^ suitable for 
the onsiling of green maize fodder , and the success of the 
method was suou indisputubl} demonstrated among the 
New England farmcra The faiourablo results obtained 
111 America led to much discussion and to the oxtensiio 
introduction of the sjstem in the United Kingdom, where, 
with difierent conditions, success has been more qualified, 
but still highly encouraging 

It has been abundantly proicd that ensilage forms a 
whilcsoino and iiutiitious food for cattlo It can bo 
substituted for root crops with adiantage, because it is 
succulent and digestible, milk resulting fioni it is good in 
quality and taste, it can be secured largely irrespoctuo 
of weather , it carries o\ or grn‘«8 from the period of great 
abundance and waste to tunes when none would other 
bise bo ainilablo, and a larger number of cattle can bo 
supported on a given area bj the use of cusilage than is 
possible bj the use of green crops 

A silo should, imvc n depth of it lca.st 1 5 feet, and niaj either be a 
pit or a buildiug aboiO ground, proiidcd it is water tight and, ns 
far a.s jiossiblo, air tight 'i ho crops suitable for ensilage aro the 
ordinary grasses, cIocun, lucerne, Aclthes, oats, r^i, and niaizo, but 
various weeds niaj also In- stored in silos with good results, nCtablj 
Bpurrej ^Spergtihi arcciisis), a most troublcsoino plant in jioor light 
soils As a rule tlio crop slionld bo mown ivlitii in full flower, and 
deiwsitcd III the silo on tho dai of its cutting I air dn weather 
IS not cssciiti'il , blit it iS found that when iiioistuit, natural and 
cctraiicous, exceeds 75 per cent of tlio whole, TOod results arc not 
obtained TJie inatcrial is spread in uiufonn lajers oxer tho floor 
of tile silo, and elosol\ packed and trodden dow 11 If jiossiblc, not 
more than a foot or therobi should bo added dnib , so ns to allow tho 
mass to settle down closolj, and to 'heat uniformly throughout 
^Vl^on tlio silo IS quite filled a lujor of straw or some other dr\ 
porous suhSt inco is spread o\ or tho siirfaci , then it is covered with 
boards, and a pressure of not less than 100 lb jicr square foot is 

attplifKl In weighting or other lucclmiucal means 

A silo tlius coulaiiis, to begin with, a moss of living % cgUabic colls 
surrounded with a mininnim of oxigoii Th' activitj of tho cells 
continuing, ox\ gen is absorbed and carbonic acid ci oh ed, and part of 
tlio starch of the idants is cou\ tried into sugar In tho atiUTCphcro 
of carhonic acid thus created tho acid ferments iiinnucst thtir 
Mtahtv, and acetic, lactic, and butane acids are developed at tuo 
expense of tho starch and sugar These choiiiical changes are 
accompanied with an evolution of heat, and tho tcniporntuio 01 tlio 
mass nacs, till, when it attains 122° i'nlir , the action of the ferments 
18 arrested Should tho heat rise to 160 the vutahtv of tlio 
vogotahlo colls lliemsch os is dost roj ed , and also when the aiailaulo 
0 X 1 gon w exhausted choinical chaugo ceases and sweot suago is 
produced Sviien from excess of moisture or other oauso the 
tomperaturo of the silo does not roach 122° Fohr , tho acid fiimoiits 
aro not killed, and they go on oi oli ing chiofly acetic and lactic aouls, 
the rtsults lieiiig sour silage Tlieso ferments, requiring nitrogen 
for their existence, act on tho nitrogenous constituents of tho plants. 


remlcringtho albninnioids partly soluble, ciolvmg peptones, andbv 
further splitting up nioducing amides, urea, and ninmOiiia. Tho 
proiluction of sour silogo is accompanied by much greater traua- 
lonnation and loss than is incident to sweet silage, and in extreme 
action tho material acquires a most disagreeable odour Tlioro is 
liowoier, nosliarji line of distinction between tbo two, and both 
1 motics arc eaten freely by stock. Frequently a considerablo lops 
occurs around tlio edges, and at otlitr points whore air gets access 
to tho mass, bj mildewing See Jicjwrt of Select Committee 


SILUEIDzE, a largo family of freshwater Fishes, 
lioiirisbing lu the present epoch, and represented by a 
great variety of forms in all tho tropical and temperate 
regions, many of them roachuig back into tho Tcrtiaiy 
age The principal characters of this family (termed a 
“suborder” by some), its position in tho system, its 
geographical distribution, and some of the most remark- 
able poults 111 tlio stiiicturo and hfeliistory of its members 
have been already sufliciently noticed under IoiiTirioi.oGY, 
but wo have hero to notice more fully the sections into 
which It has been divided, and certain remarkable forms 
which were refericd to nominally only in that article 
Tho modifications of the vertical fins, or rather tho 
specialization of certain portions at tho expense of others, 
and tho greater or less extent of tho branchial aperture 
form excellent characters for subdn iding the Siluroids. 

L In tho Sdxnidt llomaloptex a, tho vortical fins are 
exceedingly long, occupying ncaily the whole extent of tho 
cnibrjonal fin, and in one genus (Zlttex obx anrhxts) a great 
pai t of tho dorsal poi tion retains its embryonic character, 
being araylcss adipose fin All tho Siluroids of this section 
belong to tho fauna of tho Old World and Australia Tho 
livers and lakes of tropical Africa harbour many species of 
iho genera Clarxas and Jleterobranchxis , — those of tho Nile 
being know n under tho name of “ Carmoot " One of the 
Nilotic species, Claims macraemthus^ occurs abundantly in 
the Lake of Galileo, and, being a long, scalcless, oel-liko 
fish of black colour, with eight long barbels round its 
broad mouth, was certamly lucluded among those which 
the Jews were forbidden to eat by tho Mosaic law These 
fish grow to a length of from 4 to 6 feet, and are eaten 
bj tho natives of tropical Africa 

IL In the Sxlxtndm Iletetoptexas the dorsal fin has almost 
or entirely disappeared , only its foremost portion and a 
small adipose remnant may bo preserved, on the other hand 
the anal portion is retained in its whole extent Tho gill- 
membranes 1 cmain separate and overlap the isthmus This 
section likewise belongs to the fauna of tho Old World, and 
includes, among many others, the species which has given 
tho name to tho whole family, Sxlvi us r/lants, the “Weis" 



of the Germans It is the only represontativ c of tho fannlj 
in Europe, and with the exception of tho sturgeon, is the 
largest freshwater fish of the Continent It was known to 
Aristotle, who described it under the name of Giants It 
inhabits more the central and eastern portions of Europe 
than tho western, being absent in Italy, Greece, southern 
Switzerland, France, and those parts of Germany vvliicli are 
drained by the Ehino and its affluents In general appear- 
ance it somewhat resembles the burbot Its bead is large 
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and broad, its mouth wid^ funushed vnth six barbels, of 
•which those of the upper jaw are lery long Both jaws 
and the palate are armed with broad bands of small closelj- 
set teeth, which gi\ e the bones a rasp-hke appearance. The 
eres are exceedingly small. The short body terminates in 
a long, compressed muscular tail, and the whole fish is 
covert •with a smooth, scaleless, shpperj skin- Specimens 
of 4 and 5 feet in length, and of 50 to SO fi) in weight, 
are of common occurrence Its food consists chiefly of 
other bottom feeding fishes, and in inland countries it is 
considered one of the better class of food fishes. Stones 
about children having been found in the stomach of very 
large individuals are probably inventions 
m The Silundm Anomalopfera are a small section from 
tropical Amenca, in which the dorsal and adipose fins are 
very short and belong to the caudal vertebral column, while 
the anal is very long, and the gill membranes are entirely 
separate, overlappmg the isthmus 
ri’^ The Silunda Proteropterx are a section extremely 
numerous in species, and represented throughout the 
tropics The dorsal fin consists of a short rayed and an 
adipose portion, the former belongmg to the abdomioal 
vertebral column , the anal is always much shorter than 
the tad. The gill membranes are not confluent with the 
skin of the isthmus , they have a free posterior margin 
"When a nasal barbel is present, it belongs to the posterior 
nostnl. This section includes among many others the 
genus Bagnt, of which the “Bayad" [B hayad) and 
“ Docmac ” {fi dwmar) frequently come under the notice 
of travellers on the hTde, they grow to a length of 5 feet, 
and are eaten Of the “Cat-Fishes" of North Amenca 
idmimo.), locally caUed “bull-heads” or “homed-pouts,” 
With eight barbels, some twentj species are known Some 
of them are valued as food, especially one which is 
abundant in the ponds of New England, and capable of 
^y introduction mto other locahties (A nAulmts) 
Others which inhabit the great lakes (A ntgncam) 
and the I^^ippi (A ponrferosus) often exceed the 
weight oflOOB/ Platgstcma and Pin elodus people the 
rivers and lakes of tropical America, and many of them 

ornamentation of 
Ti^’ ^ Sintulate snouts, and by their great 
« composed of the gr^st 

numW of species (about seventy), and has the widest 

Si Smil'T l>emg represented in almost 

countnes which are drained by large nrere 
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ceeding a length of 6 feet differs from^l^"'^ 
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many baskets of them Hancock supposes that the fish 
cany a small supply of water with them in their gill-canty, 
which they can easily retain by closing their bran<hiai 
apertures The same naturalist adds that they make 
regular nests, in which they cover up their eggs with care 
and defend them, — male and female uniting in this 
parental duty until the eggs are hatched Synodmtts is 



Fic 3 — Smodontii xiphta) 

an Afneau genus and common lu the Nile, where the 
vanous species are known bj the name of “Shnl" Thc^ 
frequently occur among the representations of animals 
left by the ancient ngj^ptians The upper part of their 
head is protected bj strong osseous scutes, and both the 
dorsal and pectoral fins are armed with powerful spines 
Them month is small, surrounded bj six barbels, which are 
more or less fringed with a membrane or with branched 
tentacles. Finally, the Electnc Cat- or Shcath-Fishcs 
(Ifalapfeniru^) also belong to this section Externally 
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they are at once recognized by the absence of a raved 
dorsal fin, of which only a miment remains as a small 
infenieural spine concealed below the skin The entire 
feh IS covered with soft skin, an osseous defensive armour 
having become unnecessary m consequence of the dc\c’oj>- 
ment of a powerful electric apparatus, the strength of 
which however, is exceeded by that of tbe electnc eel 

It been noticed in 
vol XU p 650 Three species have been described from 
nvere of tropical Africa, of which one ( Jf efect«ci«) occurs 
I rarely reaches a length of 4 feet 
Vl The section of Silnnda Proteropodes contains small 
terms, some of which are of interest by the degree of 
s^ial^tion to w Inch they have attained in one*’ or the 

them are completelj mailed 
Snf 1 a Bhort-rayed doreal fin, with the 

vratrals below or rarely in front of it Their gill^ineinnc! 

* 1 ° ^ sht, their iiectorals and ventrak 
have assumed a horizontal position , and their vent is 

tCZdr “I the length of 

a very broad and pendrat lower Im 

craters witbm tbe bowels of tbp IJ snfaterranean 

eruptions These fishes may, however ^ 

face waters at all times and iIip.p ’ “ 
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bj tlieir being swept down with the torrents of water 
is'suing from tho^olc^lllo The lowland forms ]m\D tlioir 
bodj enca'sed in large scutes, either rough, scale like, and 
arranged in four or ti>o scries (C/utfoi/owv^), or polished, 
forming broad rings round the slender 
and depressed tail {Lormuia, fig ‘1), or 
polished and large, so ns to form two 
senes onlv along the bod> nnd short tail 
{CalMitln/t fig 5) 




tio 4 — iurloina taneectala from tlii. npper Amazons ^a»BTaU^tc. 

tion 19 but sparsclj rc)wcsonted, chicllj in mountain- 
streams, by small lonch-likc Siluroids, in which larioas 
kinds of peculiar apparatus arc dc\ eloped to enable thorn to 
hold on to stones, this pvoi entmg 
thoir being swept away by the 
current , in P«eudtchmcis the 
adhcsiio apparatus consists of 
transicrso plaits of the skin on 
the thora\ between the pectoral 
fins, in Pr- 
ostoma the 
mouth IS 
modified in- 
to a sucto 
rial organ, 
probablj 
with the 

Finalb , the South American genus ^ 

remarkable for the peculiar mode of protecting its egp, aa 
mentioned in rol \ii p 660, belongs also to this section 

VII The small section of Sihiuda, S 

prises South-American forms, “ o 

Inhabit watem at high altitudes up to 14.000 feot aboio 
level of the sea All hare a short-rajed dorsal fin, 
placed aboio or behind the middle of 
body aboio or behind the rentrals, wliicli may 
llsJ’tho anal is short The nostrils 
each other, and the gill-membrancs aro ^ 

the skin of the isthmus These little 

Tncliomydents and Nmfms are f ® J””XrSmi- 
replace in the Andes the loaches of ^bo prthern hem 
Buliero they resemble them in appearance and habits, 

£ eien in coloration, offciing a 
the fact that similar forms of animals are produced unde 
ftimtlnr external physical conditions. 


Fio 6 —CalUehthyf arntat it fnim the uppir Amazons 
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Vm Finally, the Sihinda PiancJacolic comprise the 
smallest and least dci eloped members of the familj , 
they arc referred to two genera only from South Amcnco, 
S(egoi7?nht<i and VandcUia, the smallest of which does not 
o\ccod tlio length of 2 inches Their body 
is soft, narrow, c}lindriLal, and elongate, 
the dorsal and anal fins short , the rent far 
behind the middle of the length of the body, 
gill membranes confluent with the sLm of the 
isthmus Each maxillary js proiided with a 
small barbel, and the gill-coicrs are armed 
w'lth short stiff spines Their small size not- 
withstanding, these Siluroids are well known 
to the Brazilians, w ho accuse them of entering 
and ascending the urethra of persons while 
bathing, causing inflammation and sometimes 
death They certainly live iinrnsitically m the 
gill-ca\ itj of large Siluroids, probably enter- 
ing those cniitics for places of safety, but 
without drawing any nourishment fiom their 
hosts (ago) 

SILVANUS, an ancient Italian god of 
the woods (sitva), closel) allied to I annus 
A'irg/1 speaks of him as a god of fields and 
cattle, and sajs that the Pclasgiaiis dedicated 
a groi 0 to him near Cmro Horace calls him 
the god of hoimdaries I’lgs w ere sacrificed 
to him, niidathancst festiinls he receiicd 
offerings of milk He n 2 ) 2 >ears sometimes, 
especially m iiiscri 2 'tions, as a domestic god, 
an I IS occasionally associated with the Lares 
and Penates Virgil describes him as crow lied 
with fennel and lilies or carrying an u 2 >rooted 
cyiiross lu his hand On a relict he appears 
with a crown of pine branches in his hair, a pine branch 
m Ins left hand, a skin filled with fruits hanging about 
his neck, a pruning knife in his right hand, and a dog bj 
his side On lotiio tablets he is oftoner reiwesented as 
the god of planting and gardening than as the rough 

woodland deity ,, 

SILVERS IS widely diffused throughout the earfclis 
crust, including the ocean, which contains a trace of 
tlio noble luctal — uiiiiuto, it is true, iii a relatno senses 
but m absolute amount apiiroaching 10,000 million tons. 
Of the varieties of silier ores, tho following chiefly are 
aiotallurgically important — (1) Jfegulwe &ttver, genermly 
alloyed with mercury or gold, and if with the latter 
including soiiietmies a trace of platinum, 
native chloride, AgCl, (3) 5 ifi« (?/«««, uatii e sulphide, 
Ag,S , (4) Sthei Copinr Glance, (Ag,Cu)oS, (p) 

\it (" Kothgultigerz Ag-SbSj , (6) Stephanxte, Ag^ShS^ , 
(7) Polyhante, 9(Ag»,Cu..)S -)- (Sb^ As.lSa Silver is also 
freciuently met with in base-metallic orw, eg, m lead 
ores and many kinds of py rites Unmixed sili er minerals 
nowhere present tliemsclies in largo continuous masses 
mat wo call “Bill or ores” are all more or loss comyilex 
mixtures m which the non argentiferous compouente ara 
usually decidedly m the mnyonty Their ® 

ment depends chiefly on tho nature of these admixtm^ 
the state of combination of tho silier being as a rule irre 
lei ant in the choice of a 2 )roccss, hetaube some 
the uoblo metal is always present as sulphide, and 
modes of treatment for it include all other natiie form 
Amalqamuhon-lf a gnen ore is flativoly free o 
base “metals" (mctaUnrgically speaking), some ywocess o 
‘ amalgamation” may be, and often 
lu tho Frcihcrv process tlio first stop is ‘ 

oro with common skt, which couiorts tho 

B2S-530 , nlzn 3lrvT, 
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SILVER 

and from tlio argontiferons lead produced lo extract tlie 
noble metal by one of tho proceasos described under Lfad 
M 376-7), while for the treatment of sulphureous 

copper orM one method is so to smelt the ore (viith, "ecM- 
sar^ an addition of galena or some form of oxide of l^d) 
as to produce a rogulus of lead and a mat of 
of copper, (Cu,S), which latter should contain as littlo 
lead as nossible The silver follows chiefly tho lead, and 


lead as possible - , 

extracted from it by cupellation, but somo silver 

• , . Compare 


Ofthwtho is extraciea irom ik — 

Sulka?rjS{S.TySs into ^ tnnsscs. ivhich remains in general even with a lead free mat 

on account of thofr high spoc.fio V' >‘7. account of the Lautcnbach process under Le.vd 
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from tiio drovs mechanically Tho amalgam is pressed in linen 
hags to ohmmato a quantity of relatively silver free liquid mercu^ 


A modem mode of extracting tho silver from a copper mat is to 
roast it at a very low tomperaturo, so as to prodneo a relatively 



less imiinro silver remains in tho retort This process, after havniig 
been long wrought in Freiberg with great snee^, is now super 
aeded tlicro by tho Augustin method (see beloiv) but it survives 
in somo other places, as, for example, tho Mashoe or ConisMik. 
distnct in tho Sierra Nevada (United States) It is not used in 
■Chill, Peru, and Jlexico because of tho scarcity of fuel 

Tho ifanean process, though far less perfect than that of Freiberg, 
evades this diBioulty It was tnul for tho first time, if not 
actually invented, by Bartolomeo de Medina in 1557 It was 
adopted in Mexico in 1580 and in Peru in 1574, and is in use in 
lioth countries and in Chih to this day The stamped ore is 
ground into a fine paste with uater , this paste, after having been 
allowed to diy np a little m air, is placed on a stone floor along 
Tith a qnantit} of salt, and the luo are trodden together by 
muici On the following day there are added certain proportions 
of "magistral” (a kind of crudo sulphate of copper made by 
roBstmg copper pyrites) and of morcuri, and tho mules are kept 

S until the silver is as far os possible converted into amalgam, 
i takes from fifteen to fortj fiv e days Tho rationale of tho 
process is not quite understood According to BonssinMult, tho 
enpne chlonde (formed by tho salt from the sulphate) uilonnates 
part of tho sulphide of silver, thus— 

flCuCl, + Ag^ - 2 AgCl + S + Cu jOl, , 
and the cuprous chlonde formed acts upon another portion of 
sulphide of silver, thus — 

Cu Clj+AgiS«>2AgCl + Cu S, 
and in this way all the sulphide of silver is gradually converted 
into chlonde file chlonde is reduced to the metallic state by tho 
incrcnty (AgCl+Hg-IIgCl+Ag) with formation of calomel, the 
metallic silver uniting with tho surplus mercury into amalgam 
Tho calomel is allowed to go to waste 

Tho Augitslin process of sibcr extraction is only a peculiar mode 
of mctnllif^ing and collecting tho silver of an ore after it has 
been bj somo preliminary operation converted into chlorido or 
sulphate Either salt is brought into solution— tho chlonde by 
means of hot bnno, tho sulphate by means of hot water, acidified 
with oil of ritnol , tho solution is separated from the insolubles, 
and made to filter through a bed of precipitated copper The 
copper reihiccs tho silver to metal, vxhich remains on tho bed as a 
spong> mass, while an cqmvahnt qnanti^ of copper chlonde (or 
sulphate) pwes through as a solution The silv or sponge is col 
lectcd, freed from adhering copper by munaUo acid in contact 
witli air, and then sent to the liimacc. From the copper liquor 
1 “P'‘‘**I”totcd in its onginal fonn bj means of iron 
Ino silver fnmisned by anj of thesa methods is never pure, even 
11! “""""''“I A general method for its punhcation is 

to fuse It up with lead and subject tho alloy to cupellation (see 
Lnai.. vol xiv p 376) CupSlsvlver is apt to cCtain small 
or 1^* off.nl I ‘“r !»«m»th,antimon}, copper, and more 


bv hot dilute siilphuno acid and wrought bj tho Augustin 
Very interesting is the process which was patented bv Clandet 
foi the romnnorativo extinction of the few hundredths of a per cent 
of silver contained m that kind of cupriferous iron pyrites wldcli 
18 now used, almost exclusively, for the making of vitnol Tho 
** cinders,** ns returned hv tho v itnol maker, arc liabituallj worked 
up for copjier by roasting them w ith salt and lixiviating the 
roasted mass with water, when tho copper dissolves as chlonde, 
CiuCljand CuCU Tho silver goes with it, hut for its precipita- 
tion no method vras known until Field found that silver dissolved 
as AgCl in a chlonde solution can bo precipitated oxliaustiv ely bj 
addition of tho cakulatcd proportion of a soluble iodide, ns Agl 
Clandot’s process is only an adaptation of Field's discovciy After 
having diluted tho copper liquor with a certain proportion of water 
ho adds the weight of iodine, calcnlntcd from tho assay, ns solution 
of iodide of zine, which produces a v ciy iinpuro precipitate of lodido 
of silver From it ho re extracts the iodine, bj treatment vntlg 
zinc and dilute sniphunc acid, ns iodide of zinc, which is used over 
again Tho “silver precipitate,*’ which now contains its silver ns 
metal mixed with a largo quantity of (chicflj) sulphate of lead, 
goes to the metal refiner, who treats it as a leml ore 

Chemtmlly Tm e Silva — Even tliobest “fino" silver of 
commerce contains a few tbousan^tli-iiarts of copper or olbci 
base metal To produce perfectly pure metal tbo most 
popular melbod is to first prepare pure chloride (by apply- 
ing the method given below under ‘'Chloride" to a nitnc 
Bolution of any kind of ordinary “silver”), and then lo 
reduce the chloride to metal, which can be done in a great 
variety of ways. One way is to mix tho dry chloride 
intimately with one fifth of its weight of pure quicklime 
or one third of its weight of dry carbonate of soda, and lo 
fuse down the mixture in a fire clay crucible at a bright 
red heat In either case we obtain a rcgulus of silver 
lying under a fused slag of chloride— 2AgCl + (CaO or 
Na2C0s) = 2Ag + (CaCk + 0 or 2NaCl-hC02 + 0) The 
fused metal is best granulated by pouring it from a suffi- 
cient height, and as a thin stream, into a mass of cold 
water A convenient wet-way method for small quantities 
18 to boil the recently precipitated chlonde (which must 
have been produced and washed in the cold) with caustic 
soda ley and just enough of sugai to take away the 
oxygen of the AgoO transitorily produced Tho silver in 
this case is obtained as a yelloWish-grey heavy powder 
which 13 easily washed by decantation j but it tends to 
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Pure silver (ingot) lias a Ijcautifiil nlnlo colour and 
lustre , it IS almost as ^ilastic as pure gold, and, like it, 

\ cry soft It does- not tarnish in natural air, but in air 

contnnnnatcd uitli c\er so little sul])liurcltcd hydrogen it 
gradually draws h black film of sulphide The specific 
graMty of the frozen metal is 10 12 to 10 51, rising to 
10 57 after compression under a die It is the best con- 
ductor of heat and electricity Tlie expansion of unit 
length from 0* to 100* C is 0 001936 (Fi^eau) The 
specific heat 13 0 0570 (Ilcgnault), 0 0559 (Bunsen) It 
fuses at 951* C (Viollc) — i e, far below the fusing point 
of copper or gold — without ovdatioii, unless it be in con- 
tact w'ltli a surface of silicate (poicelnin glare, ilc ), when 
a trace of silicate of Ag,0 is produced It lolatihrcs 
appreciably at a full red heat, in the oxjhjdrogcn flame 
It boils, with formation of a blue inpour The fused 
metal readil} absorbs oxjgeii gns (under fused nitre as 
much as twenty tunes its lolunic — Gn^-Lussac). When 

fho ox}gcnated metal freezes the absorbed gas goes ofif 
euddcnlj at the temperature of solidification, and, by 
forcing its wn} through the solid crust produces lolcanic 
eruptions of metal which arc soiiictinic'] icri beautiful 
The presence of c\ cn i cry little base metal in the silver 
prevents this “spitting,” the base metal combining with 
the oxygen fastci than it can bo reabsorbed Pure sihcr 
retains a trace of the absorbed o\j gen permanently, and 
Dumas in an cxpcriinont on one kilogramme of metal 
extracted from it 82 milligrammes of oxygen in nn nb 
solute 1 acuuni at 400"-500° C Water, and ordinary 
non oxidirmg aqueous acids gcnorallj , do not attack sih cr 
m the least, hydrochloric acid excepted, — which, in the 
presence of air, dissohes the metal lery slowl} as chloride 
A solution of common salt acts similarly, the hberaied 
sodium becoming NaOII Aqueous hjdriodic acid, oven 
m the absence of air, dissohes silver perceptibly, mth 
ei oliition of hydrogen (Dei illc) Aqueous nitnc acid dis- 
solves the metal readily ns nitrate, hot vitriol coinorts it 
into a magma of crystalline sulphate, with evolution of 
sulphurous acid Siher is absolutely proof against the 
action of caustic alkali leys, and almost so against that of 
fused caustic alkalies oven in the presence of nir. It 
ranks in this rcsjiect next to gold, and is much used to 
make icssels for chemical operations iniohing the use of 
fused caustic potash or soda The ordinary “ fine ” metal 
la good cnougli for this purpose 
*>i 1 1 ru An ors — Pure silvi r is too soft to mnko duwblo coins or 
vessels combining hglitness willi stability of form Tins defect 
can bo cured by ntlojing it with a little cojijior AH ordinary 
"silver” articles consist of sncli alloys 'llio jiropoitioii of silver 
in tiicso (thoir "fineness”) is habitually stated iii parts of real 
silver per 1000 parts of alloy In Great Britain alt silver coins 
are made of "standoitl silver,” the fineness ol vvbich, by legal 
dolimtion, is 925 1 bo tolomtion is 4 units (of jmro silver in 1000 

of alloy ), i c , a specimen jtasscs as long as lU linoiass lies between 
92’; and 921 (compile AIist, vol \vi p 483) As regards silv ci 
plate the “Hnir in London refuses to stamp any poorer alloy 
111 Gorinaiiy and in tlio United States all silver coins, m fraiiM 
and Austria the mayor silv or coins, are of the fineness 900, vv ith 
a toleration of 3 unitb Hie minoi coins of Auslna aro of the Itiic 
ness 375 to 620 , in hraneo all silver coins under one franc eoiitain 
835 of silver, 93 of copper, and 72 of /me in 1000 parts Iho 
fiiieiicss proscribed by law or custom for '•silvci nrtieles i® o*' 
800 (±6) in I<niiicc, 750 in North Gonnaiiy, 812 6 m South Gcr 
ina'iiv, and 820 in Anstna All these alloj s at Unst 
« liquation." A\lncli intans tliat, altliouqli they aro pci Fcctly }ioTno 
goncons in tlio crucible, tlioy froozo into lay cm of not niMolatoly 
the same coini«>9itKWi According to ^tnl, iM^ii/g win the n 
to llio core of nn ingot of 900 per nnllo silver Ibo dilToroneo m y 
amount to 3 units. Of nil ibo allays tried by that chemist n y 
that composed nccortlmg to the formnla AfyCiin, eoiresponumg to 
719 nor niillc of silver, romaiiiod perfectly homogomous on ireiz 
mg llo tlioroforo rocomnionds tins nllov foi coinage, *t’'*®* 
tunnteh, however, any silver copper alloy vv inch coutains less than 
o-bout 760 iior inillo of noblo , metal tarnishes veiy F'-c'.ptiWy m 
the air Bntisli standnnl silver is quite free of this defect, but it 
IS mcoDiToniontly soft, far softer than the “ 900 alloy' 


The extent to winch the proncrtios of silver aro modified by 
addition^ of copper depends on the fineness of the alloy produced 
The addition of oven thico paits of copper to one of silver docs not 
quite obliterate the whiteness of the noble metal Accordihg to 
hawarsch the rohlti o abrasion suflered by mIv cr coins' of tlie 
degrees Of fineness named is as follows — 

fineness 812 750 900 903 

Abrasion 1 2 3 3 9 9 5 

The same obsen cr established tlio following relation between dno- 
ness p and specific grav ity in owns contfiining from 376 to 876 of 
Sliver per 1000 — sp gr -0 001C47p+8 833 
Tlio fusing points of nil copper silver alloys lies below that of 
ptiro coppor, that of British standard silver is lower than oven 
that of pure silver For the alloys of silv cr vv itli other metals than 
cojiper, see Goiii, I’ninvuM, uiid Nicked The presoht writer 
has Introduced nn alloy of 91 of sil\cr, 7 of gold, and 2 of niekol 
as a material far superior, on account of its higher rigidity, to lino 
silver for the making of alkali proof vessels 
"Oxidized" sliver is ordinary eupnfcroiis silver siiporficinlly 
modified by immersion into sulphide of sodium solutiou (whnm 
produces a dark film of sulpliide), or otherwise 
Silvering — For the production of n silv cr coating on n baso- 
motalhc object wo haio chioDy tno methods One ol these is to 
dissolv 0 silv cr in mercury and to apply tins amalgam to the (care 
fully cleaned) surface of the object bv means of a brush The 
mercury then is dut cu aw ay by heat, when a coherent film of silver 
remains, which adheres vciy firmly, is quite continuoiis, and needs 
not bo thick to stand polisluiig and other surface treatment. This 
very old method is to this day the best for producing a strong 
coating, but it is dangerous to tho hfcalth of the fl^orkmenj o\pcn 
sivo, and troublesome, and lias been almost superseded by the 
modern process of clcetroplaling (see Elxctho MetalIiUjiot, vol 
Mil p lie) Objects made of iron Ol steel must first bo coated over 
vv itli copper, and then treated ns if they consisted of that mofol 
ior tWf/M Si/rcri/iy, SCO Jliiinojt, v6l xvi p 600 ■’ ’ 

InsciiptioiiB on linen, consisting 6f black 'metallic silver and 
consequently proof against all ordinary pioccssesof washing, can 
bo produced by using suitably contrived silver solutions as inks. 
A more solution of iiitmto ol silver (1 to 8 of water)* will do, if 
Iho surface to vrhieh it is applied has been prepared by imprdgna 
lion with a solution of C paits of soda crystals and 17 of gim 
arable m 80 of water, and subsequent ironing Tho ink must bo 
applied with a quill or gold pen Icomimre vol xm p 81) 
blivui CoMi'ouxDs — (1) KitraU o/ Stiver (AgSOj) is made by 
dissolving fine silver in a modcrato excess of nitno ooid oflU »p 
gr , applying heat at tho end Tho soluuon on 'cooling depoute 
crystals — vor\ icadily if soraovv hat stiongly acid Even o Bligutly 
cupnferous solution deposits pure or almost pure crystals Any 
admixture of copper in these con bo removed by fusing tho dry 
crystols, wlion tho copjici suit only is reduced to black oxide of 
topper lusolublo in water and thus removable, or by boiling tho 
solution with a littlo pure oxido of silver (Ag.O), which precipitates 
tho CuO and takes its place Nilialo of silver forms colourless 
transiiaientBOiioious plates, which, if frto of organic matter, remain 
unthaiigedin tho light,— which agent readily produces black mo 
tailit silv or if organic matter bo in toiitact with tho salt or its 
solution One hundred parts of w otcr dissolve, of nitrate of suvoi 
at 0' 11* 19*6 110° C 

121 9 127 7 227 1111 parts 

The solution is neutral to litmus Tht fait dissolves w 4 parts ol 
cold alcohol Nitrate of silv or fuses at 198 G into a tlim colour- 
less liquid, vvluch stands even Iiighcr temperatures vwthout dccom- 
position At a red heat it is redueed to metal Tho fused salt, 
cast into tho form of quill sired sticks, is used in surgiry as a 
cautmivng agent (“ lapis infoniahs, ’ or lunar caustic) Iho sticks 

cam in firiniiess if alloyed with a little nitmlo of jiotash 

(2) Srilvhaieqf Sihcr {Ae^SOi) foims white crystols soluble m 
200 parts of cold or 08 of boiling water, but more tolublo in dilute 
sulplitino acid It stands a red heat without doconiposition 

(3) Oxide of Stiver UgjO) appenrs as a dark brown 

■w'hcn a solution of the nitrate is mixed with oxccm of caustic 
potoib or-piifcrably for prcparotivo barv ta w ater U 

w sUclitly sohiblo in woter, foriniiig a very decidedly olkalmo 
(to litmus) solution, bobaving as if it 

ArOII It seoms to snfibr reiluotiou in llio light In by drogui 
Ases Its oxygen at 100*0 (Wohler), in 

upwaiils Soliilions of mnnerous organic substances m*** ®"*®' 
agents reduce oxide of silver, more or 1cm readily, 

Bitter produced whot ho took to bo a )>er^cle 

posing n solution of tho nitrate galvaiiiiMlly, m the fom of b^^ack 

Inotallically lustious crystals, which 

At 110*0 these decompose almost explosiv ely , with _ 

«,oV2 77 isirccnk ofox'ygcn dcnaiidcd by ApA . i® 
to BcrtUclit tho crjsndsaro 4 Ag -03 0 Itota by dtoto 

of AgtOj IS got by th e actiuii of peroxide of hydrogen o » fi g — 
I'relemWj'uavkontd lor vlslblUt> bv InrerporaUon of .omo Chinese Ink 
pMrbon) 
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(4) (Mondt of Stiver (AgCl) comes Jown as a precipitate mIioji 
solutions of silrcr salts arc iruod 111111 solutions of clilondcs 
(for preparatiiQ purposes AgNOs Titli IICI, l^lncll is profcrnblo to 
NaCl) The miiLturo at first has the appearance of a milk, hut on 
Iiciog Tiokiitlj shaken it divulcs into a curdj, hcaii, cistlj 
settling precipitate and a clear solution, — more rcadil) if the 
CO reagents arc esactlv hilanccd or tha sili cr is in evccss than 
when the precipitant predominates. Clilondo of sili cr is as good 
ns insolnble in water, but ludroclilonc acid, and chloride soIti 
lions gencrall} , dissoli e it perceptibly In dilute sniphnne and 
nitnc acids it is os insoluble ns in plain water Eien boiling oil 
of vitnol attacks it only icry slowly It is readily solnido in 
ammonin solution and roprccipitatcd tlicrcfrom on acidification 
Jtdissohes in onneons thiosulphate of soda, Nn^ Oj, forming the 
very stable salt NnAg S,0*, and in cyanidi of potassinm solution, 
forming KAg(NC)_ From cither solution the silicr is eomcii 
1 ntly recorcrable only by snlphiircltcd hydrogen or snI)>hido of 
ammonium as an Ag^ precipitate. Chlonde of silver fuses at 
260' C. into a yellowish Imniu, frccsing into a transparent, almost 
colonrless, gloss of horn liko consistcnco (hcnco the nnino “liom 
silver ”) The specific gravity of frorcii AgCl is 5 46 (Karsten) It 
romains nndecomposed, but lolatilizcs apprcciabh at a red heat 
Hydrogen at a dull red heat reduces it to metal A similar rcdiic 
tion 18 elfectcd in eion the compact chlonde hi contact with sine, 
water, and a little dilute sulphuric acid , the reduction, howciir, 
prooei^ rather slowly and is rarely nmto coinjilctc Uvfiivtt 
calonde of sih or, when cxjwsed to sniilight, becomes at first violet, 
then darker ami darker, and at hist black, through progressiio dt 
culonnation Yet even the black linal iiroduet, according to 
Libra, yields up no silver to hot nitric acid 
(6) Bromde of Stiver (AgUr) closely resembles the chlonde 
JOB reduction on insolation is prevented by the iircsonce of a trace 
ofireo uroininofliid promoted lij that of nitrate of sih cr Chlontic 
converts the hot fused salt into chlonde. 

(6) Iodide of Silver (Agl), wjnlo similar on the whole to the 
other two haloids, presents marked iiecnliantics As formed In 
“ ““‘'“ctly yellow , It is insoliiblo in, hut dreof 
orued by ammonia, it is less soluble in water and dilute nitnc 
"itrato solutions than even the hromulc tms latter 
cveeeding in this sense the chlonde But lioilinc oil of iitnol 

iodine lapouts and fonna 

nor m it "“t «ct upon U . 

decompMcd hv zinc and dilute nciif Vn 

Mont, 

n alkaline iodides and in those of nitrate of silier wiih fnmm 

•» 

fT addition of inncli ivatcr Pure i^ido 

precipitated hy acidification For'tir"^ ®®u to 

of saw, the oSiyTabomtori mettf » f dotermiiiation 

solution as nitrate and then to tfimw?/ j 

sSij Kg iTW 

III fact relatively poor ores cannot 

any other The general wtisfactonly in 

mix them, as powders, with (silver freol 

^use in a clay or cranlute cni^i/.°**'mi tartar, 

all the sUver The fuse^m^TOurod mti „ ^ includes 
iron, when the metal ttoes to fho Wf ‘ r of cast- 

after cooling is 

^e regnlns is then plwed in adhering slag Tlio 

J ®»t, and 18 Wted in a muffln fl® 5"“*^® 

tins ^poraturo in the current of ilk 1? and kept at 

in Virtue of its disposition m flm r penadcs tho mulfie 

ne generally haie bten nn*! 

The remaining ‘'hutton” of motol ,, w ^ enpol 
conjoint WBifflif *1 .-. ^eiffUei L ulnMi «rt,rs8c «i.. 


« *guuu Qj oifforonco Simllarir 7 * ^ Wie n\y cr 

fframm “ ^ known Weight thfl'lfl?”*"® ***® ®nei'css of 

mmrnc— IS “cupelled,’’ with fddifann Hr “^foy— customanly 0 5 

-■»a„s ,1. ^,1, Sksss; "c ‘tj 


the following table, wlinh, however, liohN slnrlly only fur copper 
Eihcr alloys — 

Fuiciiefs 1000-000 PO iinifx of 1< ad i>cr unit of copj-er 

„ 000-660 C( 

,, 800-750 6 ! ti 

„ below 750 50-40 ,, 

III a well npjHiinled lalioralory two o|>enit»r' wliowor) inlo ca li 
others hands can lasili iiiaki scienl ili>'’in tf melt a*- ai*. in n 
day Cupelling, imlectl, is lli*> pronijiti i of all nutli*"! of ana 
l\»is, only the rr lilts are not ijuite as (xait as is ihsinbli iti 
the case of jireeimis metal, jvart of the siliir kwiy, lost in 
lolatiliration, and part hi In iiig snrl « d into the riijn 1 1 hr error 

attains its inaxiinnm in t)u eisr of nllms of nt*mit 700 j-rr niillr, 
and with these cmies to about rlslh of the i of tin. nUe>- 1 *> 
be dLtcrmiiird It of roiin.' can 1 h?, and nluais i l-eiii; eorrulMl 
to some extent b\ “blink’ assays tiia'b with known i n^htstf 
pure siher and piin copjitr, but piirh com turns an not ijuit« 
Kifc lienee rnpellaliun nowadays, in tie min’s at hast, ji k''-d 
null for a lirst aiiproximation, ami tlw rxnel lirnu- di ,i niunr.i 
b\ the “wet wa\ ' process, iinciiti-d hi fill In »i ‘•u Vssiii r 
sol 11 p 727 

A most cveelhnt methml For the nmek d iimnnati'iii of amt 
approvimifeh kimnn uii;,ht of dis» he I *ilirr l.as kMtini ritid 
* , \olhard 'Ihis iiutlio,! re 1* on tl i fait that ulntimis rf 


itOlUtion 0M\ Jiicli 4 c.r prcf 

ofulitr Todctcnmnetlu exact“litti ’ ucdi ••rthc sa 'VOniiHi 
grammes of pure Mher in 1 2 nitric m 1 1, and next hsil ni ii i v. n 
tract of A.Oj. It e then diliili to 50 r r , add 5 c e * f » n um ti I 
solution of iron alum (not In ) and, lasiU jm, m suli.bc nmi/- 
from the bun itc until the rid eobviir of fi trie i tilt Ues v iint rlm li 
apjpiars localh from the fir-t. In addiliun of tli lit dtoii of 

of .iltnll’ 1®”""', I"’""''*'®*'* ^ni-l-mn,. 4’> d r r 

of solution to bait liem nipiired tonaili this liinii j ,.p 

a % milli'.nmnn s of silver, and it of , mi'e 
nlwai s does so. even, h t us add, in the pte . nc. o( t a\ t “A |H-r n nt 

tindiroientmn \ol)nr>li» 
"'l^' A SAtAll iitimU r of sami 1 S, til.i 
even less time, than ciijKllalmn *( V j> ) 

13 rartly /ounil in tlic 
vr f’ Mini! .itnnti 

the three grent coining nictnls which rune into use 
ninrK nlUhc"i"o^ "td^sjircirl «s gold, recurring in 

S In tl o «?? the Prumri 

ones In tlio Siher Kccf dislritt of I tnh il is found 

!in to this njiiicar, to Inic 

undergone soino change from iol amc action Ilut nold 

rflra arned ««,, |„,ig , , orimoal ..h™ 

Ls * 

Sre ^f"trar}, is only to 1« found in the rocks 

iSapi 

has often influenced^ tho legal relntmu^ orinl^^ obtained 

th^o two metals, and its bSrin" unon^mir 

and cnihzatioii ® pnecs, commerce. 

Cost of rrodiiciion — -In nnarh nil 
some gold, and lu nearh all rroM ^ 

1^0 of Nevada nearly o^fhann?? Comstock 

For this and other rmoni it ^ goW 

the general aierago cost oAiroducm ° detornnno 
oil the mines during any roosonahh to ^ 

H loccnt staU.,.c, a. ij bo 
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duced on the average at a loss Such is alleged to have 
been the case lu Californio, Australia, and Nevada,^ 
countries whose combined product has equalled in value 
nearly £600,000,000 

Value — In some ancient states the value of silver ap 
pears to have been superior to that of gold " Agatharchides 
informs us that such nos the case in ancient Arabia, and 
Tacitus says the same of ancient Glermany Strabo 
alleges that the ratio of value in a country bordering that 
of the Sabmans was at one time one gold to two silver, 
and so late as the 17th century silver and gold were valued 
equally in Japan ® Going back to a remote antiquity, 
silver appears to have been everywhere equal in value to 
gold until the silver mines showed signs of e\haustton, 
when, as the principal coins were of copper and silver, 
and prices were commonly eik.pressed in these coins, the 
threatened decrease of mouey was probably a^erted and a 
profit secured for the state by raising the legal value of 
gold coins In Greece, in the time of Herodotus (ef iii 
95), gold was 13 times the value of silver, at which ratio it 
appears to have stood for a long period 

When the Romans acquired the placer mines of Pan- 
uonia, Dacia, Spain, Gaul, &c , they made their principal 
coins of gold, and at a later period, when the supplies of 
tins metal fell off, they raised the legal value of silver coins 
to one-tenth that of gold ones of like w eight and fineness 
This ratio was afterwards changed to 1 1, and still later to 
12 silver for 1 gold In the Arabian states of the 7th 
century the ratio was about 61 for 1 , yet in France at 
the same time it was 10 for I , in England during the 
12th century it was 9 for 1 , in France during the 14th 
century certain silver and gold coins of like weight bore 
the same value, hence the ratio was 1 for 1 , in Castile 
and Leon in 1454-74 it was 7} for 1 Speaking broadly, 
between the rise of Mohammedanism and the opening of 
the silver mines of America the value of silver compared 
with gold gradually rose It is evident that there were 
two lines of ratios, the one having an Indo Arabic, the 
other a Romano Germanic origin, and that the conflict 
of ratios — ^which only ceased when America was discovered 
and a great coinage of the precious metals occurred in 
Spam — gave rise to mauy of those otherwise inexplicable 
lowerings of coins, of one or the other metal, which charac- 
terize this period 

In Spain, by the edict of Medina (1497), the ratio was 
lO'J When America was plundered the first fruits were 
gold, not silver, whereupon Spain, in 1546, and befoio 
the wealth of the silver mines of Potosi was known, raised 
±he legal value of gold to 13J, and, as Spam then mono 
polized the supplies of the precious metals, the rest of 
the world was obliged to acquiesce in hei valuation 
During the following century Portugal obtained such 
immense quantities of gold from the East Indies, Japan, 
and Brazil that the value of her imports of this metal 
exceeded £3,000,000 a 3 ear, whilst those of Spam had 
dwindled to £500,000 in gold, and had only increased to 
£2,500,000 m silver Portugal now governed the ratio, 
and in 1688 raised the value of gold to 16 times that 
of silver Except during a brief period of fort3 
this ratio has ever since been maintained m Spanish and 
British America and the United States A centuiy later 
the spoils of the Orient were exhausted, the Brazilian 
placers began to decline, and Portugal lost her miportancc. 
Spain thus again got control of the ratio, ana, as her 
colonial produce was chiefly silver, she raised its 
in 1776 from one sixteenth to one fifteenth and a nau 
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that of gold for the Peninsula, permitting it to remain at 
one sixteenth in the colonies Fiance, whoso previous 
ratio (that of 1726) was 11^, adopted the Spanish ratio of 
15 J m 1785, and has adhered to it over since. These 
three historical ratios, and the bearing of each upon the 
others, have influenced all legislation on the subject, and, 
where there was no legislation, have governed the bullion 
markets for more than tw'o centuries 

Meanwhile an economical school arose which, while 
conceding it to be necessary that the state should fabri 
cate coins, denied it the right to limit the number of 
coins, or to exact payment (seigniorage) for coinage 
This school found expression m the Act 18 Charles II 
(1666), which permitted private persons to have coined 
for them an unlimited quantity of gold or silver, at the 
public mint, free of charge )SimiIar Acts w ere passed m 
Holland, France, and other countries But the crown 
retained the right to regulate the nominal value of gold 
and silver coins, the exercise of which has had the greatest 
influence on the relative market value of those metals 
To check abuses of this prerogative the economical 
school next directed its efforts towards the adoption of 
one in place of two metals for full legal tendci coins The 
principal advocates of this ehange during the last centurj 
were Dutot (1739) and Desrotours (1790), and during 
the present one Lord Liverpool (1808), De Quincoy (1849), 
and Chevalier (1856) The policy thus advocated was 
iractically adopted in Holland and England during the 
I8th century, and by the latter definitively in 1816 It 
ivas accepted by the Monetary Conference assembled at 
Pans June 20, 1867, and by the Commercial Convention 
it Berlin October 20, 1868 In 1871 it was practicall}, 
bough not definitiv’ely, adopted b}' German}, and since 
bat date by seveml smaller states, including distant Japan 
[n Franco (1674) and the United States (1873-78) the 
policy pursued has been a waiting one Full legal tender 
silver coins continue to bo employed for inonoj, but the 
state has censed to com silver on private account 
Qithcr Germany, Franco, or the United States mu}, by 
simple enactment, and without recoinogc or change of 
coins, return to the “ bimetallic " basis of mono) 

The closure of the mints of all important commercial 
countries to silver, while the} have icmained open to the 
free coinage of gold nt a fixed valuation, has enhanced 
the purchasing power of gold, compared with cither silver 
or other commodities, about one fourth The price of 
uncoined silver being usually quoted in gold, this pheno- 
menon appears as a “fall of silver,” b} which term it is 
commonly known This alleged fall, its cause'-, conse 

quenecs, and remedies, constitute the Silver Question 
Production —In the principal producing countries— tlie 
United States Mexico, Chili, and Pern— mining is free, 
and there are no ofiicial returns of the jiroduction, whicii 
IS therefore mere matter of conjecture In the United 
States It 18 the custom to value silver bullion at one 
sixteenth that of gold This undul} swells the value of 
the conjectural product of that countr} more than one 
fourth (see JtepoH of the United States l^Ionctar} Com- 
mission of 1876, Appendix, pp 1-CC) 
consideration of the bullion movement, the total annual 
product of silver throughout the world at the pre-jcnl 
time IS estimated at between 60 and 60 million ounces, nt 
which figure it has remained stead} upwards of ten 
Comptmi m the -Direct inquinw a" ‘o 
quantity of silver used in the arts have met 
success, and the statistics so obtained arc ‘Icfcrti c 
But the total j.roduction of silver in the 
from the discover} of America to the 
been, in value, about 1400 imllion iwunds 
which about 300 million pounds rcmniiMn^com^^ t.on 
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quently 1100 millions, or nearly lourfiftlis, liavo been 
consumed m the arts, lost, A-c , or exported to Asia 
There are estimated to be about 50 or 60 million pounds 
aterlmg worth of silver coins in India, ^ and some trifling 
amounts each in China, Japan, Persia, Ac On the nholo 
it appears quite safe to estimate the average annual con- 
sumption of silver lu the arts and through near, tear, 
and loss os fully equal to three fourths of the production 
Lowe m 1822 estimated it at two-thirds Sihcr is pnnci 
pally used for plate and jewellery, it is also consumed 
in photography, and in numerous chemical preparations, 
such as lunar caustic, indelible ink, hair dyes, fulminating 
powder, Ac. (a. di ) 

SILVEBIUS, the successor of Pope Agajiolus I , una a 
legitimate son of Pope Hormisdns, born before Ins father 
entered the priesthood. He uas consecrated on June 8, 
536, having purchased his elevation to the see of St Peter 
from the Gothic bng Theodotus Six months afterwards 
(Dec. 9) he was one of those who admitted Belisanus into 
the city He opposed the restoration of the iiatnarch 
Anthimus, whom Agapetua had deposed, and thus brought 
upon himself the hatred of Theodora, who desired to sec 
Vigilius made pope Ho was deposed accordinglj bj 
Belisanus lu March 537 on a charge {not iniprobahlj well 
founded) of treasonable correspondcucc with the Goths, 
and degraded to the rank of a simple monk He found 
his way to Constantinople, and Justinian, who entertained 
fus complaint, sent him back to Rome, but Vigilius was 
mtimately able to banish his rival to Pandataria, where 
the rest of hia life was spent in obscuritj The date 
of his death is unknown 

SILVESTER L, bishop of Rome from Jnnuarj’ 314 to 
Hewmber 335, suceoeded Molchiadts and was followed 
by Marcus Tie accounts of his papacy preserved m the 

are btS’ek 'll,” centurj) and in Annstnsius 

are little else than a record of the gifts said to have been 

OTnferred on the Roman Church by Constantine the Great 
fepresonted at the council of Nico, and is said to 
have held a council at Rome to condemn the heresies of 
Imns and othera The story of h.s having baptS (?o? 

contemporary evidcnco 
shows the emperor to have received this ntrioar W 

known to Pope Hadrian m 77 « „ i ^ certainly 

false decretals towards the midtUe inserted m the 

SILTOTEE Si" X"”*,"' 

Rheims and Ravenna wn« •> ^ “'^^iishop successively of 

where learmng, at that timn fln,® ^vf m n district 
than m Aqui&ml liminantly 

to the care of a certain Bishon ^ P™tegA 


this duke wc may certainly rccognire Borcl, who, necord 
ing to the Sjiaiii'sh thronicltrs, vvas count of Barcc!on\ 
from 9G7 to 903, while tlic bishop nmj probaMj bo 
identified with Hatto, hibhop of Yitli or Aacona from 
c OGO to 971 or 972 In coinjmiij with his two patrons 
Gcrbert visited Rome, where the pope, litaring of the 
voung student’s proficiencj in muiic nml astronomj, 
induced him to remain lu Itnlv, and before long intro- 
duced him to the ciniicror Otto I A pipil dijitomo, still 
ettant, shows that Count Bord and Bishop Oclo or Otho 
of Auaoiia wore nt Home in Januarj 971, and, ns nil the 
other indications point to n torrcsponding jenr, enabks us 
to fix the chronologv of Gcrberl’s later life 
IVhcn brought before tho emperor, Gtrlnirt adinitteil 
hia bkiU in nil brauehos of the qimdnvmtn, Imt lamented 
bis comparative ignorance of logic Ijiger to KUpjdj this 
defieicnej he scired thcopjKirtnnitj of following I olhnireV 
ambixsador Gnnmmis, arclutescon of Rlieims, to this 
citj, for the sake of studjing under bO (iitnons a dmlcc 
ticinn in tho cpi‘'COpaI schools wliieh were then (»* 972 Ij 
rising into rcpulnlion under the care of Archbi'.lioii 
Adalbcro (969-9S9) S>o proim-ing n ‘tholnr soon 
attracted the attention of \daIbtro him<.elf, and Girbert 
was specdilj invited to cvtlmnge his position of ksmir 
for that of teacher At Rhcitns he seems to have studied 
and lectured for nmnj jcir.», Imting amoiig-t hts piiriik 
now or at n later time, Hngli Capet’s *=011 Rokrt, niter- 
wards king of Pranco, niid Richer, to wliov hi«iorv wo 
owe almost escrj detail of his mnMcr s earlj life \rcord 
ing to tins Vinter Gerhert’s fame iK’gnn to bj>rcad over 
western Puropc, throughout Gmil, Gcrmam, and Italv, 
till It roused tho envj of a rival tcaehrr, Otric of Saxom 
in whom wc mnj doubtless tccogiusc Otlricus of .Mn-rdo- 
burg, the favourite scliolnr of Otto I, and, in earlier 
dnjB, the inskuctor of St \dnll.ert, the aposilc of tho 
Bohemians Olnc, suspecting that Gcrbert erred lu bis 

to sciences 'cnl one of his own j.upila 

to Rbcims to take notes of his lectures, and, finding Ins 
suspicious correct, accused him of Ins error before Olto II 
Tho emperor, to whom Gcrbert vvoh well known, at nminted 

L V account of this dialectical toWna- 

fii: sm .titrax; -,£• 1“ • 

of discontent which at last dmtn a * *'}*»'it 

Xiurposo that ho anpoalcd to f7in om i 

restitution or rcS Id T empress for 

extorting his rea^ntment to llobb.??® 

his services to the imnn... t es a reward for 

studious scholar of RheS into''?l’ tho 

Adalbero It was n tinm ‘ ^ secretary of 

of Westeru Europe ^ Ot J 

Wing the empire to hm infnnff ®^^^'' December 983. 

claimed the guUanC^d 

his position to serve his own , to make use of 
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as tlic) have to bo pieced together from the letters of 
Gerbort and the hints of Itichcr or the later annnhsta, 
there is no need to enter here (icrbcrt’s polic} is to bo 
idcntided with that of his mctiopolitan, and nas strongl} 
influenced In gratitude for the benefits that ho had recenod 
from both the elder Ottos 

According to il Ollcris’s nrrniigcincut of the letter s 
Gerbert nas at ^fantuaniid Koine in 985 Then followed 
the death of Lotlmiro (2d March 98G) and of Louis V , 
the last Carolingian king, in ^Inj 987 Later on in the 
same 5 ear Adalbcro crowned Hugh Capet (1st Juno) and 
Ins son llobert (25th December) Such was the power of 
Adalbcro and Gerbert in those dajs that it was said tlioir 
influence alone sufliced to make and unniako kings The 
archbishop died 23d January 989, hn\ing, according to 
his secrctarj’s account^ designated Gerbert his successor 
before his decease Notwithstanding this, the influence 
of the einpicss Tlicopliania secured the appointment for 
Arnulf, n ba‘<taid son of Lothaire The new prelate took 
the oath of fenltj to Hugh Capet and persuaded Gerbert 
to remain with him AYlien Charles of Lorraine, Ainuirs 
uncle, and the illcgitimnto son of Louis D’Outrcinor, sur- 
prised Ithcinis in tho autumn of the same jear, Gerbert 
fell into his hands and for a time continued to sene 
Arnulf, who had now gone o\cr to his uncle’s side Ho 
had, how c\ cr, returned to his allegianto to the house of 
Caiict before the fall of Lnon placed both Arnidf and 
Charles at the mere) of tho 1 ronch king (e 30th March 
991) Then follow ed tho council of St Basle, near Phoini«», 
at which Arnulf confessed his treason and was degraded | 
from his oflice (17th Juno 991) In return foi his soniccs 
Gerbert was elected to succeed tho doiiosed bishop 

The episcopate of tho now luetiopolitan was inaiked by 
a Mgour and actiMt^ that were felt not niciclj in his own 
diocese but ns far as Tours, Orleans, and Pans Mcaii- 
whilo tho friends of Arnulf appealed to Rome, and a papal 
legate was sent to in\cstignto tho question As jet Hugh 
Capet maintained tho causo of his noininco and forbado 
tho prelates of his kingdom to bo present at tho council of 
Mouzon, near Sedan (Juno 2, 995) Notwithstanding this 
prohibition Gerbert appeared in liis ow 11 bolialf Tho o\ ents 
of tho next few jears are bomowhat obscure Council 
bccins to lla^ 0 follow cd council, but w ith luicortain results 
At Inst Hugh Capet died in 99G, and, shortly after, his 
faou Robert married Bertha, tho widow of Odo, count of 
Blois Tho pope condomned this innrnago as adulterous , 
and Abbo of Fleur j', who ^ isitcd Romo shortlj’ after Grogorj 
V ’s accession, is said to ha\ 0 procured tho restoration of 
Arnulf at tho now pontiff’s demand AVo iiioj suriniso that 
Gorbert loft I’ranco towards Iho end of 995, as ho was 
present at Otto III 's coronation, May 21, 996 Soniowhat 
later ho bccaiiio Otto’s instructor in nrithnictic, 
boon appointed archbishop of Ra^enna ^eforo lilay 998 
Early in tho next jear ho was elected popo (ApiU UJJ), 
and took tho title of Sih ester H In this capacitj Gorbert 
bhowed tho same energy that had chamctorized his forraor 
life He 18 generally credited with haiing fostered tho 
splendid MSion of a restored empire that now begun to liu 
tho imagination of the young ompeior, who is said to haio 
confirmed tho papal claims to eight counties in tho Ancona 
march AVriting in tho naine of the dosolnto church at 
Jorusalom ho called upon tho warriora of Clmstcndom to 
arm themsehes in dofenco of tho Holy Citj, onco tho 
light of tho world," but now fnlloii so low Thus ho 
sounds the first trumpet-call of the crusade^ though 
a century was to pass awaj before his note w-as repeated 
by Peter tho Hermit and IJrban If * 


1 This kttor, uioii if spurious us iiou suspcclwl. is “ 
nUicci.tur> UmIui ms, oml is tiurtforo niiUnor to tho 
crusade 


to 

Nor did Sih ester 11 eonfiiio himself to plans on a largo 
scale Ho is also found confirming his old rii al Arnulf 
in the SCO of Rheims , Bunimoning Adalbcro or Arcluiiis of 
Laon to Romo to answer for his crimes, judging between 
tho archbishop of Main/ and tho bishop of Hildcsheiin , 
besieging tho roiolted town of Cesoiia, flinging tho count 
of AngouICino into jnison for an offence against a bishop, 
confirming tho privileges of Fulda abbey , granting charters 
to bishoprics far aw ay on tho Sjmnish mark , and, on tho 
eastern borders of tho ompirc, erecting Prague as tho seat 
of an archbishopiic for tho Slavs !Moro icmarkablo than 
all his other acts is his letter to St Stephen, king of Hun- 
garj, to whom ho sent a golden crown, and whoso kingdom 
he accepted as a fief of tho Holy Sec It must, howe\cr, 
bo rcinaikcd that the genuineness of this letter, in which 
Gorbert to some extent foreshadows tho temporal claims of 
Hildebrand and Innocent III , has been hotly contested, 
and that tho original document has long boon lost AR 
Qcibort’s dreams for tho nd\anccmcnt of church and oiu- 
piro w ero cut short bj' tho death of Otto III , 4th February 

1002 j and this c\cnt was followed a 3 car later by tho 
death of tho popo himsolf, which took place 12th May 

1003 His bodj was buried in tho church of St John 
Lateral!, where his tomb and inscription are j'ct to bo seen 

A few woitls must bo ilo\otcil to Sibostor II ns regards his 
attitiido to tho ciiiircli of Romo oml tlio learning of his ngc Ho 
has kft us two dotailcil nccounts of tho proccwliiigs of tho ctmncil 
of St Ihislu , and, desjuto Ins rotiLcncc, it is impossible to doubt 
tliiil ho was tho inoiing spirit 111 Arnuirs dojiosition On tho 
wiiolo it iiinj 1)0 said tJint his jiositioii in tins question ns to tho 
rights of tho itaiial sqo oicr foreign motropolitaiis i-cscinblwl thiit 
01 Ills grtat pioucecssor lliiiciiiiir, to whoso nuthoritj ho constantly 
tipiHals. But it IS iisekss to seek 111 his w ritings for niij (lolim 
tion of tho relationship of these powers laid down with lomcnl iiro 
cision llo IS mthcr tho jimUisod dobator who will admit ms 
onnouciits pniiciplcs for tlio inomcut when ho secs his way to 
inouldiiig them to his own juuiioscs, than tho philosophical states 
man who has formuhited a thooiy from whoso tonus ho will not 
moto RoughU skotchcil, his argument is ns follows Romo is 
indeed to bo hononrod ns tho mother of tho churches , nor would 
Gorbert oppose her nulgiuonts except 111 two cases ( 1 ; whore slio 
tiuoiiis soiiiothiug that is central y to tho docrcM of a uimorsnl 
couiiLil, such ns tTint of Nice, or ( 2 ) whoio, after hn\ing been onio 
ni>i)0 lied to in a matter of cotlcsinsticnl discinliiio and liiw ing ro 
fused to gii 0 n plain and speedj decision, she should, nt n inter 
date, nttompt to call lu question tbo proMsions of iho mutropolitnii 
s\ noil called to i-cmcdj tho ilfctts of hor iicgligciico The dtcimoiis 
of n Gregory 01 a Loo tho Gioat, of a Gclnsius or nn Iiinocci t, 
prelates of holj life and uueqimlli.d wisdom, mo aoctptod bj tho 
unnorsal church , for, coming from such men, tlitj cannot but 
U good But who could rocogntao in the cruel and 
of later dajs,-in Tohn XII or Boniface A II , 
woio, of more than humnii iniquiU, -—auj thing , « 

chiibt sitting in tho temple of God and showing liimsol ns G «1 
Gtiboitprodcuds to argue that tho church councils aJmitte<l t o 
right of iiiotropohtan sjiiods to depose uiiworlliy 
contends that, (.icn if an apiical to Romo wJ 

appeal had been made n jear befoio without effect 1 his last 
cinuso pi-opnrcs us to nud him shilling his position 
tho council of Cmisoj , whore ho nihniiccs tho prmiosUion that John 
XVI was represented nt St Bnslo h\ his legate J”|j 

of Sens, amt that, owing to this, tho decrees of the 
had nconed tho papal snuotioii Tor firmer is ^ 

Intel letter to tho same archbishop, where ho co»tonds from his 
tonenl CMilonoo that tho papal judgment is not infallible, and 
iiuourngos his brotlici prclato not to fiar "I 

iightooifs cause, for it is not iii tho power oicn 
I’ctor “to separate nn iiinoocnt iniost from the loro of Ciin^ 

Tleqiilosbcim! Uio most distinguished statesman Gorboit was also 

tho'^"^^^^^ , 2 ^;?f^X i e«’ 

£ai^s"r'o^gmal"Th 2 ^^^^ 

SnnfaL'i^imousWt-tahis 



nt Rhoim<« bo mr ns tno trn luiu -- - ^ 

Victorinwa^a translation of Pornlo O s roni^dmlettica 

and Cicero's Tojncs J 

ho urged his pupils to thostudj fo read tho 
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Peisios, and Lucan ara si>ec]allf named as entenng uto a course 
of training winch was rendered more stimulating bj a free use of 
open discussion. 3Iore remarkable still were his methods of teach 
ing the qnadnrinm. To assist his lectures on astronomy be con 
stnicted elaborate globes of the terrestrial and celestial spheres, on 
which the course of the planets was marked , for facQitating anth 
metical and perhaps gcomemcal processes he constructed an abacns 
witli twenty seven divisions and a thousand counters of horn it 
Younger contemporary' speaks of his having made a uonderfa! 
clock or sun dial at Magdeburg , and we know from his letters 
that Gerbcrt was accustomed to exchange his glob^ for 3ISS of 
those classical authors that his own hbrary did not contain Moro 
extraordinary stdl was his knowledge of music — an accomplish 
ment which seems to have been his earhest recommendation to 
Otto L Probably he was beyond his age in this science, far we 
read of Garamnns, his first tutor at Sheims, whom he attempted 
to ground m this subject "Artis difficultate victns, a mnsica 
rejectns est.” Gerbcrt s letters contain more than one allnsion 
to organs which he seems to ha\e constrncted, and William of 
Malmesbnry has preserved an account of a wonderful musical 
instrument still to be seen in bis days at Rheim^ which, so far as 
the English chroniclers words can be made out, seems to refer to 
an organ worked by steam. The same histonan tells ns that 
Gerbcrt borrowed from the Arabs (Saraccui) the abacns with ciphers 
(but see XtMErAis, loL xiii. p 627) Perhaps Gerbert’s chief 
claim to the remembraueo of postcnti is to be found in the care 
and expense with which he gathered together MSS of the classical 
■imtcts His love for literature was a passion lu the turmoil of 
Ills later hfe he looked back with regret to his student dnis . and 
for all his troubles philosophy was bis only Liirc.” Evervwhcre 
Borne, at Treves, at Jlontier-cn Der, at Gerona in Spam, at 
mrcelona-he had fnends or agents to procure him conies of tho 
great latin vmters for Bobbio or Rheims. To the abbSt of Tours 

Hiifi assiduously to form a librarv,’ 

and throaghont Italr, Getmanv, and Lorraine (Belgica) is spend 
ingrast rams of inonei m the acquisition of MSS^ It is note 

a copy of one of 

the Ghxutian fathers, his aim being, seemingU, to preserve the 

So remarUble a character as that of GeXrt left iL 

Hildebrand, is said to have maSSrth^^' r ® of 

magician popes. Onlenc Vitalis improve 5hS ?euend bv 
of an interview with thn ^ . legend liy details 

elevation mtbolmoS hue 

bated to the pope himself ^ contemporenes attn 

lismie to R. Gertertoj fa R. pwt pap, rtgeni R. 

(jXv^^TcompS SuhlSS ‘‘t 

that foretold Gerbetts dwth at JeraLifm^ ^ ® s^I'ing statue 
somewhat as m the case of Henrr 1 1 nr 
the Jerusalem ebureh of Homr-^^nd 
statue with the legend "^ke here" whiU 
into the e»1a 

Dirihhj Paradutc ed in the 

Domtnt b«li of ‘niltlfj^rnS.^^. 

reSaAt?f "otfo'n? 

Bad WtUcpotort jiss a I," '"‘\anda / ,i,/to, a, % ”™'«lS'h.re„tnry 

from Rome early in January 1044 John h\ ^"Yen 

elected m his stead and took th7Sl 

three months BonTce IH. 

^-ly three yearn 


council of Sutri deprived him of his bishopnc and priest- 
hood. He was then sent to a monastery, where he seems 
to Lave died 

SEMAHCAS, a walled toivn of Spam, 8^ miles south- 
west from Yalladohd, on tho road to Zamora, is situated 
on the Pisuerga, here crossed by a fine bridge of seventeen 
arches The population withiu the municipal boundaries 
was 1258 in 1885 In the north-western angle of the 
town stands the Archive General del Remo, originally a 
fortified castle, to which the national archives of Spam 
were removed in 1 563 (the suggestion was due to ]^imencz) 
The extensive architectural alterations and repairs wlin,li 
were necessary were made under the direction of Herrera, 
Berrugucte, and Hora, and the arrangement of the iiaper* 
was entrusted to Diego de Aj'ala Tliey now occupy forty- 
six rooms, and are arranged m upwards of 80,000 bundles 
(30,000,000 documents), including important private as 
well as state papers, ambassadors’ correspondence, and the 
like The archives of the Indies, ongmallj lodged here, 
were transferred in the 18th ccntuiy to the Lonja of Seville^ 
Bermission to consult the documents at Simancas tan now 
be readily obtained. 

SIMBIRSK, a gov eminent of eastern Russia, on tht 
right bank of the middle Volga, with Kazafi on the Jf 
Samara on the E, SaratofF on tho S, and Penza and 
A ijm Novgorod on the "W, has an area of 19 110 
square miles, and a population (1882) of 1,471,164’ It 
is occupied by tlie eastern parts of the great central 
platrau of middle Russia, which slowly rises towards the 
MUth and gently slopes in the north towards the great 
Oka depressmn of the middle Volga. Its higher parts 
range from <o0 to 1000 feet above the sea, and form the 
Zheguleff raiige of hills, which compel the Volga to make 

rarmis Jiumcrous valleys and 

TOO to S intersect it, and are excavated to a depth of 

of it esiiccinlK ’ a hilly aspect to several parts 

prftir< f lu descends with abrupt 

crap towards the broad valley of the Volga lu the west 

.s gr i 

.imfra^ .Simbirsk from 

as It ra W f "e^'gable for more than 270 miles, and 

by laud to the Sum sometimes transported 

transport is desired Tto f ‘>^“Pl’cd on it when speedv 
(100 miles) Pivana Baiysb, Alaty r 

C.a (80 'St %S!7K;,ST““ 

marshes are met with m the we..st nf fU 
The forests, although ramdlv dia*..^^ government 
3,894,800 acres, whl o? thl 
are arable. 1, 1 50.800 acres 

605,600 acres uncultivaS? ^ ^^“d, and 

^timber cover largraraas l^oellent forests 
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are rare. 
At 


iue Climate is severe, and Ti.I 1 * “®Tar( 

Simbjftk the atera-^tem™^^ «atremes are great 
moareter .omebraS'tetSm?? “ ’’ 

are not uncommon the nvB« ^ - ‘^7“ P 

17 6 inches South of is only 

much kss severe, and LdLmTlh « 

e™. ddfirult, ra ft, Lu,, dtentht , “err^*"* 
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xr 7^ (ftbout two tliml8)nro Grent Russia, i,, tlio remainder 
Ty, g jroravinioiis (13 per cent ), TcUiunslics (9 3 per emit) niid 
Tartars (S 3 i>cr cent ), with about 1000 Jews^ The Mord\imnns 
n7l settled m tho north west, m ArdatolT and Alatj-r (40 
and 20 per cent of iwpulation). and on the Volga in Senghilei T the 

Jr ^Bimf k ^n7r r of ‘ho distncts 

. I 1 “ 1 end leurmjsh, contignons to Kazan, the Tnrtam con- 

in Buiiisk and 18 per cent in Scnghiloi 
Onlj tho Tartaw (ahout 100,000) arc Slolintnincdans, the remainder 

nfnnf, Or l>issentcr<, As in other Volga govern 

inonts, the i^'iljegcs in Simbirsk aro mostlj large, many of them 

1 ^°““ inhabitants. Agncultiiro, famiml by 

® 'i* ® occnpatioii, grain being orpoitcd or 

inanufactiirwl into smnt l.insced andbemjisced are cultnated 
ftr exportation, as also kitchen ganlcn prodiico and some fruit 
Beekeeping is a faioiinto and rcmiinciatiio occupation with 
Moidviniins, and fishing (sturgeon) is earned on in tho Volga and 
1 10 Sun Tho timber trade in tho north and tho shipbuilding on 
tho Sura are coiisidcnblo sources of wealth, wooden sledges and 
wheels arc inado and exported, ns well as bags of lime tree bast — 
the last named indiistrj giving occuiiation to w liolo a illagcs. Otficr 
pettj trades, also carried on in conninctioii w ith ngnciiltiiro, arc tho 
mmifacturc of felts and felt hits, linon stuifs {osnccialh amonc tho 
Jtordvinians), cottons, boots, and small metal wares A ehameter 
istic feature of Simbirsk is tho trade in wooden vessels, which arc 
exported to Vj atkn, Perm, Orenburg, Samara, and tho Don. and 
thoro exchanged for cat, squirrel, and liaro skins Flour nulls aro 
niiiimroiis i, atoredbj thcVclgnand Sura, and moreover traicrscd 
m its southom portion b} tho railway connecting Orenburg and 
Samarnwilh Penznand Rjaznfl, b^ Bntmkinnd S^zraJi, thogoicrn 
ment h«s ftn nctno trade Itso\ports, howcicr, arc much bolon 
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those of Samara and SnntofT Batraki and Sizrah aro important 
<!cntrc3 of tm^ic, the ageregnto amount of merchnudiso entered and 
cleared bj rail and boat being respectiiely 2,436,000 and 2,000,000 
cwts. (timber not includod) Tho cbicf ports of lading on tho Sura 
arc AJatjr, Prainzino Gorodisclic, and Berozniki, each with exports 
rallied at about /50,000 roubles. Com, linseed, woollen stufls, 
timber, potasli, and wooden w arcs aro the in inciiuil articles of trade 

Simbirsk is verj bxckwanl os rigartls ouucation There were in 
1882 onlj 462 schools (17,705 bojs and 2663 girls) and 8 sccondnri 
schools (497 male and 616 female pupils) 

The govomment is dir idod into eight districts, tho oliiof towns 
of which, with their pojnilations in 1880, are— Simbirsk (36,600), 
Alatjw (I'i.OOO), Anlatoir (4740), Buinsk (4130), Karsuh (3740) 
kurnijsh (1930), Sengluloi (3500), and Sjzrah (24,500) Kotjakolf 
(580) and Tagni (2400) bare municipal institutions Tho above 
mentioned ports of lading are more important than most of tbo 
towns 

Tho first Russian sotllers iiiado tlioir nppcaninco in tho Simbirsk 
region in tbo 14tli centnrj, but did not extend cast of tbo Sura 
Not till two centuries later did tbor cross tbo Sura and tho district 
begin to bo peopled by refugees from kloscow Tlio Zbegulcff 
fountains in tbo south still continuing to bo a plneo of refngo for 
tbo criminal and tho porsocuted, Simbirsk was founded in 1648, 
and a palisaded cartbon rvall was built, running soutli west of tbo 
now town, with small forts extending to tlio Sura Tho region thus 
protcctcil was soon settled, and, ns tho Russian villages ndrnnccd 
fuitlicr south, Syzrah rrns founded, and a second lino of small forts, 
extending also tow ards tho Sum, was crcctod Tho colonizors settled 
rapidlj , and tho aboriginal Ifordvinians soon adoptod mnnj of their 
customs, so ns to lose their ethnographical ludir ulnahty, cspcciall} 
w ithiu tho last fifty ) ears Simbirsk rccoir od tho name of an old 
Tartar sottlcmcnt, Sitibir, situated 9 miles south of tho present 
town, on tho opposite hank of tho Volga 

SIMBIRSK, cnpitnl of tho above governmont, is situ- 
ated 576 miles cast south cast of Moscow, between tho 
Volga and tho Sx ij aga, here separated by an isthmus only 
2 miles broad Tlio central part of Simbirsk — tho Crown 
■(Vyonets), containing the cathedral and tho best houses — 
Is built on a hill 560 feet above the Volga, whence there 
IS a beautiful mow oxer tho low left bank of tho nxer 
Adjoining is tho trading part of Simbirsk, while farther 
down on tho slope, towards tho Volga, are scattered tho 
atorc houses, the shops for tho snlo of stonoxxaro and other 
merchandise brought by tho steamers and boats, and tho 
poorest suburbs of tho citj , these last also occiipj tho 
xvestern slope tow’ards tho Sxijaga There ore three 
suburbs on the left bank of tho Volga, coniiminication 
xvitli them being maintained in summer by steamers A 
great fire having destroyed nearly all tho toxxn in 1864, it 
has been again built on a new plan, still mostlj of xvood 
The cathedral of St Nicholas dates from 1712 Tho new 


one, that of tho Trinity, xvns erected by the nobilitv m «««, 
memoration of 1812 The old church of SrSas Jn 
^0 Karamzin Square is arcliitectiirally pleasing A public 
garden has been laid out on the top of tho Vyenote Hill 

*".4 ^ 7 no fewer 

than three hundred private gardens, xvhere fruits aro groxvn 

for exportation, are scattered throughout the town The 
iistomn Karamzin (born in 1766 m the xicimty of Sim- 
birsk) has a monument here, and a public library bearing 
his name contains about 1 5,000 volumes Gardening and 
lislnng occupj many of tho iiilmbitants Tho trade is 
brisk, corn being the principal item, while next come 
potash, wool, fruits, xxoodcn xxarcs, and manufactured pro- 
duce Tlio Simbirsk fair, Iiaving a tiirnoxcr of some 6 
million roubles, still maintains its importance Tbo popu- 
lation (24,600 in 1867) was 36,600 in 1880 
SIMEON second son of Jacob by Leah (Qcii 

\xiT 33) Tho tribe of Simeon, like that of Lcii, Mas 
broken up nt a very earlj period, under circumstances of 
which xve have some indication in Gen mcmv and \]i\ 
(boo Tbiiael, vol Mil p 400 , and Letxtes) In Judges 
1 the Simeomtes appear as sharing tho conquests of Judah 
in Iho oxtromo south of Canaan, but tbero is no mention 
of them 111 tins region in 1 Sam xxx , and tho tribe is 
not named at oil in tho blessing of Moses It reappears, 
however, in 1 Cliron iv 24-43 {cf xii 26), and is reckoned 
to the kingdom of Ephraim (2 Chron xv 9 , xxxiv 6) 
Tho Arabian xxnrs of Simeon spoken of in 1 Chron ix 
Imxo beon connected by Hifzig and others with a supposed 
Israelite kingdom of Massa, xxhicli they find in Prox xwi 
1, translating “Lemuel, king of Massa," and comparing 
Gen XXV 14 and Isa xxi 11 sj, where, however, it is 
quite gratuitous to suppose an embassy to the prophet 
from Israelites in Arabia The whole speculation and 
tho further development of Dozy {Tfie Ista^ltfe^ tn Mecca) 
)3 fanciful, cf IVoIllinusen, Ptofcffomena, Eng tr,pp 212 
sq Tho heroine of tho book of Judith is made to ho of 
tho tribe of Simoon, but this book is quite unhistoncal 
SIMEON OF Durham See Svmeok 
SIMEON STYLITES See Monachism, xol xxi p 
701 

SIMFEROPOL, tho capital of tho Bussian government 
of Tauiidn, is situated in tho south-westorn part of tho 
Crimea, on tho Salghir (which frequently becomes dry), 
900 miles from Moscow Occupying an admirable site on 
tho northern slopes of tho Tchatyr-dngli, it has on tho 
eastern side many beautiful gardens, and is divided into 
two parts, — tho European, xxcll built in stone, and tho 
Tartar, xvhicli consists of narrow and fillhj streets peopled 
by Tartars and Jews Although it lins grow n sonicw hat 
since tho railway brought it into connexion xxuth tho rest 
of tho empire, it still remains a mere administratix o centre, 
xxithout either manufacturing or commcicial importance. 
Tho population was 16,550 in 1866 and 29,030 in 1881 

In the ni ighhourliootl stood the sinoll fortress Nnpoli, orected 
by Skilur, tho ruler of Tmiruln, some hundred xears before the 
Christinn ora, which existed until tho end of tho 8d ccntiirj 
AftcTwards tho Tartars hnd hero their scttlimcnt Ak motclitt, 
which wos in the 17tli coiitnrx tho residence of the chief niihtnrj 
coinninndor of tho khan, and hod the name of Sultan serai. In 
1736 it xx-os taken and hunit h} tho Rnssian<i, and in 1734, aftir 
tho conquest of Crimea bj the Rn<9ians, it rcccixcd its presciiL 
nanio ond bccamo the capital of Taiindo. 

SIMLA, a small district in tho htutcnant-govcrnorship 
of tho Punjab, India, situated among tho lulls of the low cr 
llimalajansjstcmin 31° G'N lat and77°ll'E long It 
consists of sox oral detached plots of terntorj, together coni- 
jinsing an area of onlj 18 square miles Tlio mountains 
of Simla and tho surrounding natixo states compose tho 
southern outliers of tho great central chain of tho eastern 
Himalajas They descend in a gradual senes from the 



78 


S I M — S I M 


tnain chain to the general level of the Punjab plain, form- 
ing a transverse south-westerly spur between the great 
basins of the Ganges and the Indus A few miles north- 
cast of Simla the spur divides into two main ridges, one 
following the line of the Sutlej in a north westerly direc 
tion, and the other, crowned by the sanatorium of Simla, 
trending south eastwards, till it meets at right angles the 
mountains of the outer Himalayan system South and 
east of Simla the hills between the Sutlej and the Tons 
centre in the great peak of Cbor, 11,982 feet above the 
sea Throughout all the hills forests of deodar abound, 
while rhododendrons clothe the slopes up to the limit of 
perpetual snow The principal rivers here are the Sutlej, 
Pabar, Gin Ganga, Chambar, and Sarsa. The scenery of 
the immediate neighbourhood of Simla is very grand and 
picturesque, presenting a senes of magnificent news 
The climate is considered highly salubrious and admirably 
adapted to European constitutions , the district has there- 
fore been selected as the site of numerous sanatoria and 
cantonments The average annual raiufall amounts to 
about 72 inches 


The population of the diitnct lu 1881 was 42,946 (males 27,593 
females 15,352) , Hindus numbered 32,428, llohammedans 6935, and 
Clinstians 3353 Cultn ation is wi del j cimed on in all the Ion ei 
valleys of the hills, and the fields are somi mth maize, pulses, or 
fillet for the antamn and with wheat for the spring harvest 
lopm, hemp, turmeric, giuger, and potatoes form the pnncii.al 
staples raised for exportation to tlie jdains The trade of the district 
Mntrea niMnlv in the bimrs of ‘Simla, which forms a considcrahlo 
cntrep6t for the prince of the hills. Another important trade 
Rampur on the Sutlej, from which the great 
Eitiah Indi^''*"^ ipa^hm) finds lU way for cxportatiM to 

a Jni'f of the patches of temtory forming the distnct 

1815 16 wWinJft to the close of the G brkha AVar m 

ivii left the British m possession of the whole tract of 

thV Sutlia KnmAnn and Dclim 
Dun ■nero annexed to the ontish dominions hut the nat tiifli Hio 

™ /rr'r',"'" "'•“1.“ — tSrSf. - . S, S 

soiatotlie ngiof Patiala, was restored to tliehillraias fromnlmm.f 



district li^dquarlera of the above 

diir-iro m a population of 13 9as 

SUIJIS, Gimors (1806-18701 nn a 

Ills 19tb year he i.rodnrod « *ir m 

Odier Poeme and Earhi ? * 182 /, Ly}ic(il 

lie began journalism, editin^'t^S 
partly owning the Cttv ability and 

doctrine of nullification TT,a „ V to the 

«'«or d.„M iSrita'xrf 


of the sea (1832) Atdlantis established 'bis fame as an 
author, and Martin Faber, the story of a criminal, his 
first tale, written in the following year, was warmly 
received From this time forward his writings became 
very abundant , a classified list is given below Though 
sensational and full of excessive colouring, they are held in 
good repute in the Southern Stales. During the American 
Cml War Simms espoused the side of the (Secessionists in 
a weekly newspaper, and suffered damage at the hands of 
the Federal troops when they entered Charleston He 
held a seat in the State legislature for some years, and the 
university of Alabama conferred on him the degree of LL D 
He died at Charleston on 11th June 1870 
In addition to the works mentioned above, Simms published the 
folloicing pootry — Southern Passages and Pieitircs, Ijncal, seiili 
mratakanddcscriptiioiiocms, 1839, Donna Florida, 1843, Grouped 
Themhts and Scattered Fancies, sonnets, IS45 , Jrajlos, or Sonas 
tdthe South, 1846 , £«ys of the Falrnm, 1848 . The hue and the 
H tng, 1848 , The Cassigiic of Aeealee, a Talc of Ashley Jltver 
with other pieces, 1849 , The City of the Silent, im Todramati^ 
literature ho contnbntcd iVoroinu Mauuee, or the Man of the 
People , Michael Bonham, or the Fall of the Alamo, and nstaxre 
adaptation of Tmon of Athens, all of which have been nct& 

'•‘•"“‘“CCS aro-r^e Partisan, 
1835 , i/effie/mwjv:, 1836 . Katherine IPalton, or (he liehet of 

The Kinsman), or the 
^f^o<xferafi (onginally named 
Md .F«tow, 1856 These tales tlescribe 
social life at parieston, and the action covers tlie whole rovoln- 
tioMry i«nod, nith faithful portraits of the political and imlitan 
leaders of the time Of border talcs the list includes 

^ fi'cowa, 1884 , Itiehard Murdts, 1838 , Border‘d Beanies’ 
W40 , Beatichampe, 1842 , Helen Salscii 1845 Thr 
a„^.a, .852 ,'„d I 8 M%,S„"‘„SSS 

are The Icmosscc, 1835, bv far the greatest of liis works and 
dealing largelv with Indian character and nature Ptlavo ISSfi 

»"»5sr.i8f ,V'r • 

Francis ManZi S VlS ^ «• of 

f^ral Gmne, The Ghost of Zj SS™ 1866^"''!!?^' 

Poetry of the South,-un edited volu4e -^867 &mn,’c T"’ 
frequent contnbntor to tim ’ j , t>imms was also a 

which he founded ond conductcT^ wf P“Pe», six of 

sulyecte, and dmci«scd smn? 

political, Bocial, ami hteran tom/is the leading 

on slaveiy be nSl l , 1 “ the discuss, ol^ 

edited the set en dramas LnW < 5 ,. i P™ Ho 

an introduction to each plav In "itli notes and 

orator, he was in fraqneSr«.„jLt 

pnnciiial orations are The 7 ' n “ Public occasions. His 

fi»t three “o 

threefold aspect or Qnmn^ f Snnon Magus m a 

by tb. «d of Chmim? to SSw. is?" 

» founder of . eeb»,l ofGuoS« “ “E'f 

(3) as a cancature of the apostle pLul 

ytut 1S7S HdfflSeH ali fe >■»« the 

oldrel necounts ore those in ohS Sm™ 
the last-named aspect thev Imvn”™ represented iic 
?“fon». ramtnrSSg’tff efeTr^»Sly denied lue 
Inn. .n fte oldest soo^Tre iecToM'ri *» 
personohi, of Rrnl u noS" ?, '’r *?' Wo and 
Snnon'e ™t to Bone bv‘Sei„!!“5’ 'iplnin 
and further would have it ^ f journey thither, 

, Fntori ha„„^ “ “ ‘tat the chnreh tridrlron 5 

I “PCtatinn ttatthegLtoi^' «* «>» 

, atu Snnon eve^wlere else nrnst hove folfo^”^ ^ 
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^ iclorj jn the cipUal of the worKl also Vccordmg to this 
1 lew , Simon Mtigiis is an m\ ention of the Jew ish Christians 
a ili-toricd Pan), whom the church at largo pnrtlj accepted 
as lu-^toncal and partK cathohcircd, adding fresh touches 
to the picture of Simon, making him the father of all the 
heresies, the head of all the magi, a jiscudo Messiah, and 
bO forth, hut at last destroMiig the whole jioint of the 
F(or\ by adding that Peter and Paul had joint Ij o\crcomo 
the magmn in llomo 

Were this mow of the Tubingen critics established, 
tlicir whole conception of apobtohe and post apostolic 
tmias would nbo bo proied, it would haic been made 
out (1) that legends of an anti Pauline tcndciicj form the 
basis of the tradition of the church , (2) that the Acts of 
the Apo-'tlcs IS a compromise, and rests upon Jewish 
Christian iiuths m part no longer understood, (3) that 
the ccclesiastital Iralilion ahout Peter's lourncjmgs had 
its origin mcrclj in those of Paul , and (4) there would 
he established an indi->pulable example of tlio jwoduction 
of biassed and fabricated historj within pnnutne Chris 
tianita so remarkable that upon the ground of it alone wo 
should be iiistificd in simi>lj regarding the greater part 
of the historical Elatcnicnts of the first two Christian 
centuries ns dtliboralc inicnltoiis. 

But on no other point are the proofs of the Tubingen 
scliool weaker than in this Onh hj iiucrting the 
historical order of the original documents, bj dint of 
Molent assertion, and bj dcLlarini? with reference to the 
iiiO't imiiorlanl argumeuts that thej existed in writings 
which now are lost, has it been possible for them to gno 
c\cu llio ai>pcarancc of stability to then lij pothetical 
structure The three assertions of the Tubingen critics 
— (1) that the written sources of the jiscndo Clementine 
and lttco'fiiili<mis go back to the 1st centurj, 
(2) that alrcadi in these Paul has become distorted into 
{jiiiion Magus and Peter is reiircstntcd as basing com 
bated the fcimon Paul in Eomc, and ( 3) that the Acts of 
the Apostles, Justin, and other church fathers in their 
statcuicnts about Snmon and about Peter’s staj in Eomc 
dcjicnd upon these Jewish Cliristian writings — can none 
of them be proicd On the other band, — apart from the 
Acts of the Ajtostlcs,-— the exist eiico of a Samaritan 
magus, Simon, in apostolic tunes, as well as of a sect of 
tSimonmns in the 2d ceiitiirj (in Pamarin, and elsewhere 
in the Eoman cminrc), is quite conclusixch attested 
through Justin Martjr, and also through Cclsus, Clement, 
Ilipiiohtiis, and Origen ^ E\cn the Uilbingcn critics 
tliemscbcs could not denj the existence of a sect of 
>3imonians, thej ha\c therefore been obliged to adiancc 

* Tlio Ustwions of Justin itcrlics Us grest imiwtunco from tlio fiict 
tint he nius Iiimsdf n S'liinrilsu , lie mgcxiuvssh ( ^Jlo/ , n 1C, see 
also liial , 120), ToC Iv rf Win oirtfloBt koI ttXoi'Ou ^t/twytavov 
hiidy^GTOs KuTt^pdi rjtra III Aj>ol , i 20 he iinhc'» diixcl rtftrciico 
to Simon (see also i ’iC), ami remarhs, aal o-xWop wetprtT ph Sa/ta 
pus, i\(yoi Si Ktu iy fiXXoit (Ovurn , 4r rbp irparoi Oth :Slpnna 
Spokoyovyrts , Sfpnia ital irpoiritui oCiri Cclsus (quoted ni Ong , 
t Crf» , \ 02) alludis to a seel of Simonians, and sajs thej wtro also 
called llclcumns, Ircnxiis ( lifi //ar , 1 23) is aoqinintcd nith the 
riiiifll and uTltings of tliis sect, Ilipjiolitus {Phtloso}>h , li 7-20) 
gi\cs cslncts from a Simoninn I)Ook’AiriJ^a(r(» ptyAKn^ Partiailnrlj 
intcrwting is the ti.stimonj of Ongen (C Cels , I 67 , ef xi 11) 
‘Also Simon AIngus, tlio Samaritan, uished to gain disciples bj his 
magical aris^ Ilis iinjiositioiis utro iirlunlh witlioiit tcsiiU at tiio 
time, iiliilo at prestiit, in inj belief, llio number of lus adberenls 
tliroiigiiout tile world does not amount to tmrij And jierbaps this 
eitimatc is too liigli At most tlicro aro oiilj a few in Palesliiic, 
while in the otlier parts of the world wlioro ho desired to innko Ins 
iiaiuo illustrious it is ipiito unknown AViicro it is kiioini, Iho fact 
Is cutircli duo to the Acts of tlio Apostles Christians alone still 
speak of him ” Some would fain find a tcstiinoni in Josephus also , 
Imt tlie Jewish conjurer Simon, of Ci prus, nicntioncd in Ant , xx 
7 has nothing wliatoicr to do with tho Samaritan Renau would 
trecogmzo Simou Magus in tlio second beast of Rli x\a , but this 
li\potlic«ls is utterly baseless 
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llio dcoponilo llioory Hint Hie scot nroee noMy on Ho basin 
of the Jowibh Christian roinnnco of Simon 
The oldest account of Simon Magus occurs in tho Acts 
of llio Apostles When PJiilip tlio cvnngelist came to 
Samaria about 37 ad ho found a great religious 
mot emont going on One named Simon had given himself 
out for some great person, and hy dint of bis extraordinary 
works had stirred up and gained oxer tho whole popula- 
tion, who took him for the exalted manifestation of tho 
Ditmo Power itself Philip conterted tho mojontj of 
Simon’s adherents, and Simon himsoll, amazed at tho 
deeds wrought by Philip, rcccited baptism, and joined the 
c\ angclibt’s socictj Peter and John then came to Samans 
to impart to tho baptized tho Holy Ghost bj tbo laying 
on of hands, and Simon offered tho apostles money to 
m\cst him with a like powci of conferring tlio gift But 
Peter stcrnlj rebuked him, exhorting him to repent and 
beseech God that tho esil thought of his heart might bo 
forgnen him Simon thereupon begged the apostles to 
praj on his behalf IVo have no means of checking this 
aLcoiiiit, since wo possess no other independent source 
Tlic author of tho Acts seems to liaxo known nothing 
of Simon Magus from other quarters, else ho w'ould hordly 
haxo closed the iiarralixo as we haxe it Simon is not 
jet \ lowed ns hostile to Christianity There is no justi 
ficntion for doubt ns regards the mam points of this 
account That in tho fourth decade of the lat century 
a pseudo Messiah, named Simon, appeared in Samaria; 
that ho gamed a considerable following, that he tried 
to effect a union with the Christian missionaries, wlio, 
howexer, soon pciccixcd Ins real character and shook him 
off, — these facts must bo treated ns historical 2 They are 
xouched for bj Justm, whoso statement is not borrowed 
from tho Acts 3 Justin, it is true, makes no direct state 
ment about any relations whntoxer between Simon and 
Chnstinmtj, but represents him ns one who gnxe himself 
out for God and ns the founder of nn entirely nexv religion , 
but, since on tho other hand ho groups him xvith Menander 
and ifarcion, and thinks of him ns the devil sent father 
of heretics, it is plain that ho knew quite well of some 
relation between Simon and tho Christians 

The conception of Simon ns tho father of heresy xvithin 
the church is in no w nj suggested in the Acts , nor has 
Justin 111 the writings which wo jiosscss giicn any hint of 
a reason whj Simon should bo vioxvcd in such a light But 
tho tcstimonj of tho Acts (\ni 13) that Simon rcceixed 
baptism, and foi a xihilo joined himself to the Christians, 
enables us at least in some degree to understand how lie 
afterwards got tbo roiiutation alluded to lYo shall see 
prcscntlj, morcoxcr, that Simon must haxe introduced 
eel tain Christian elements into his teaching * 

Justin lias a good deal more about Simon that is not to 
be found 111 Acts — (1) ho gixes lus birthplace ns Gittha 
in Samaria , (2) ho states that Simon came to Borne in 
tho reign of Claudius, and there by his magical arts 
gamed some followers, and was taken for a god, and that 
a statue was erected to him on the Tiber Island with tho 
inscnjition simom REo saxcto, and (3) he states that 
tho adherents of Simon passed off a xx o man named Helena, 

s Tlio samo Iiistoncal certamtj cannot lio claimed for tlio niccling 
of Ptlcr anil Simon, litcauso iii tlio Acts (oli 1 -x\ ) ruler is tlirongli 
out imslitd to tlio front, and Ijecaiiso tlio inotno assigiicd for ins 
loiimej to Samaria 18 open to some Biispicion Still, tho fact tliat 
cicn in tlio Jewish Christian Acts of tho Apostlos Peter and Simon 
Imx 0 personal dealings nlfords prcsuiiiplh 0 ex idcnco that thej did taoek 
® Unforinnatclx, Justin’s Syntagma against tho licrctics, in xilncli 
ho dtalt at greater length xxith Simon, is no longer oataiit, xxo aro 
therefore limited to tho meagre references in his AjWojji and J/iawaiif, 
and tho statements of later xxTitcrs xxlio had read tho , 

* Justin repoatcdlj and emphaticallj sajs that Siinoii * 

ho a gml, and xi os regarded hj his adherents ns ^lo SiiiiTcmc Goo , 

Dial , 120 
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wliom lie brought to Romo TMtli Iiim, and M ho had prcM ! boilj, and subjected her to c\crj nfifront hhe had to 
ously been ft prostitute in Tyro,^ as the “ first idea “ (rptm} j inigralo out of one i>od> into another , she l/trame, <• * 7 , 
hvoia) of Bimou that Helen on whose account llio 1 rojnn nr was waged , 

Am AmI*. flsAbCk efAfnm/irt^s Tin TVAirtf I AnnYlt elm fAtitirl YiAiserktf <1 f AttI *• tx^tk 


ously been ft prostitute 
hvoio^ of Bimon 

As regards the first of these statements no may point 
a Samaritan village “ Git ” (Korjet Git), not qnilo 
3 miles south south west from the tonn of Samana" 
Justin's account m this particular seems trustworthy On 
the other hand, the allegation that a statue nas erected to 
Simon m Rome is not authentic,® and consequenth most 
critics have regarded the narrative of Simon's joumej to 
Borne os legendary Some suppose that Justen nas led 
only through the words of the inscription which he has 
wrongly referred to Simon to believe that Simon himself 
was in Rome , others (the Tubingen critics) think, on the 
contrary, that Justin had been already acquainted with J 
the Jewish Christian Acts of the Apostles, and had thence ' 
learned that Simon (Paul) had gone to Romo and that the 
inscription therefore only confirmed him in the hchef of 
Simon’s presence there But in cither case the distinct 
assertion of Justin that Simon went to Romo in the time 
of Claudius remains unexplained , for the hj pothcsis that 
Justin added the arrival of Simon under Claudius becanse 
he already knew and credited the lecend of Peter’s 


that Helen 'usi sssss/'u swvtvssdv viiu *t<ii wttL.'f ^ 

finallj she found herself in a brothd, out of which Simon 
at length rescued her, Ihercbj fulfilling (he (>nraMo of (ho 
lost sheep The sii]>rcinc gwl — Siinon — had come dow n 
in order to rcdcim hisrpwn; 01 om, and to liring saha 
tion to nil men through the knowkdgi. of ]iim‘'df He 
decided upon thw decent on s''cing that llio nngcls, from 
their desire for suprcrnaei, were in conflirt wuh each 
other and were nusgoicrmng the worltH Ho O'- mned 
Qicrj form iiercv«ary for the rostontion of lost harmoni 
to men he nppcarctl as man, without Uiug rcaUj a man, 
ami in appearance he <.iilltrcd in Tinli 1 Hear* forth it 
was a diit> to htlieic in Simon and IkUna, Imt to 
dishchcic the prophets who were inspired l>\ the world 
creating angek, ami not l>> Simon It Inwr- m Sinmn 
arc at hberlj to do what ilaj will, for hj tlm grar of 
Simon should nun be b!c>.<ipd-.l.nt not on ncimint of 
Mork<i Should a Simoman do an\ thing wirlcd he ii 
ncicrthclc-:8 umlc-crung of j.um-hment, for he u not 
wicked b) nature but oiilj of hu fr./ «,U, t),,* 


Justin add^ the arrival of Simon under Claudius becanse inckVd C> na «ro b i % h' ofh T 7dl T r 

Uved twenty file years in Romo dcsencs no refutation | Ihcrebv to cti-jlmc their Milmrbt ^ S.fnnn’ ‘ it 

Consequently we may ossume-seemg there is absolutch i bring (he world (0 nought Lnc with the donmm.n'ol 

those angcK and <aic all wli» bi /Ml I*IM *1*.. aI.. .a 


uvea twenty n\c years in Homo deserves no refutnUon 
Consequently we may assume— seeing there is absolutch 
no trace of any influence of the Jewish Clinstinn legend 
upon Justin — that in the Roman commumtj, in the time 
of that author, a tradition was current that Simon \fncns 

l-lsM Vt/V.M.. /^1 Ji ® 


Y’- o •••.'••I* n# ntonc iWsn iftC i 

those angcl«, and <aic all who htlicvc on him To thi it 

ot tnat author, a tradition was current that Simon Ifamw ' n olut,h, ue with tvh 

visited Rome m the reign of Claudius. Wo arc no loncer charms ''*^1 ° niA^ic, make vi-e of exorci-im', 

in a position to test the trustworthiness of this tradition shin ima^ls 53’ f ** ’ v"‘ 

but, seemg there m no indication of any (a* 
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, jTi »iu jjruunu lor acciar 

Simonians also beiond 
thehmits of Samana (iv 5Xkcis fdiw.), faioure tho 
view that Simon had travelled With reference, lasth 
the Statement about Helena, we ha\e to ohseno tSt 

thTsfm Simon but of 

understand, came to 

he had purchased in a brSheu/T^re ‘L 

his irpuirn avoia, the mnfbo.. t n i S^^VO out to bo 

the augeU and archanirek ,ni°rf 


t -^ 5 -^ w, • y /I 

Atheno), under the namis of 
Ladj " 

He maj regard this account, which, acconlini' to 

bimonmna tlicniseli o-, ns i.s uitialk doriscd from the 
Tiistm^ Tj.at wo haie here b.Lnt not 

•> of the 


.to s««o' 

nrrruiv'u? ^v'f ' 

identified with Ghnsi .'-unst, i r , h 

and Christ, n Rjaicrctistie rmn^i ‘'^fialhcr of Simon 
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^tablish such a system m that time of i “llonipt (o 
^as nothing incredible about it *'} ncretisui 

religious conditions then preiail i ""T 

*' *>ttt the uainro of {»• ^ l)\ 1 uschhi* ;/ t 

tontj ascertained To m t 

toit. =s\ ” »»" E.^r “ '»j«" 


i u'* “ 

mother of the amrels and n '®aven and become the 

tester lie Sire '>“• »»«! 

Zi 


I mu, j — — — - ^ ^ a Human 

rorrect Jastin s statemeaL* r,x/?/ P"* «* m a position in 

feSL,- i ?k"7T“^S.Srv’i;“Lt?^ 

5© fe": ?•'“ “«• ••Jins®? 





SIMON MAGUS 


81 


The basis of it was laid bj Simon himself, who claimed to 
be a god and yet denied something from the Christian 
missionaries , but the development was due to his followers 
in the 2d century, who may have borne to the original 
Simonians exactly the same relation as did the Valentinians 
to the first Christians Prom the circles of these later 
Simonians, wdio worshipped Simon especiallj under the 
mysterious name of “ The Standing,”^ a book was issued 
bearing the title ‘H dirot^dtris ^ fitydXr}, from winch Hip 
polytus has gnen us extracts in the Phtlosophumena 
From these it appears — as indeed might have been expected 
from the statements of Irenteus (Justin) — that the later 
Simoninnism combined the worship of Simon with a com- 
plicated Gnostic system, for which it utilized the Greek 
inytliologj', as well as isolated sa 3 ings of the Old Testa- 
ment, of the Gospels, and of the apostolic epistles In point 
of form, design, medium, and relationship to Christianity, 
Simoninnism bears a striking resemblance to Mamchieism, 
which sprang up two centuries latei , but Mam did not so 
bluntly as Simon lay claim to be a god, and the Manichieans 
never had the hardihood to proceed to absolute identification 
of Mam with Christ, os regards their tenets, however, and 
Mew'ed as attempts to found a universal religion, Simonian- 
ism and Manicliajism are w iddj different 

IVe can understand, then, how it was that the Christ- 
ians in the 1st and 2d centuries regarded Simon ns the 
emissary of devils and the father of all heresy , and we 
can also understand why — apart from Samaria this 
effort to establish a new leligion boro little fruit It rests 
upon falsifications and a wild jumbling of religions, while 
it IS lacking in religious elements of its own 

Until about tlio year 220 ecclesiastical tradition knows Simon 
oulj as a dciil inspired founder of a religion, and as fntlier of 
heresy it sees in him a carioatiiro of Cliust, not of too ajwstlc 
Paul, and it knows nothing about Peter bnving again confuted 
him after what is narrated in Acts >ui It knows nidcod that 
Simon came to Romo in tho time of Claudius, but nroiious to 
tho 8d century no ecclesiastical writer mentions Ins liaMiig met 
with Peter there, although all state that Peter went to the capital 
Tho first ecclesiastical author to combine tho two traditions was 
Hippoly tus (Philo$ , VI 20) Hai ing reforred to tho oi outs narrated 
in Acts viii , lie proceeds " Simon oven wont to Romo, ana thero 
mot with tlio apostles As ho led manj astray through his sorcencs, 
Peter freqnontly withstood linn He came at and 

taught sitting under a plane tree "Wlion oftor lonrthcned reown 
ingoimon was on tlio point of being worsted, he declared that if he 
were to bo bnnod alivo ho would on tlio tliiin day rise again Ho 
actually caused a grire to be dug for liim by Ins disciples, and gave 
orders that lio should bo buried The disciples did as tlici were 
bid, he remains in tho grave, however, unto this da j, for lio was 
not Christ.” This legend is found only in Hippoly tus , it oudentlj 
corresponds with tho idea that Simon wm a false Chnsti but has no 
relation whatever intli tho notion that ho was Paul 
moreover, does not say that in Romo Simon mot with Peter only, 
hut 3 tlm apostles, to, with Paul and Poter Tho ongin of 
the legend is voiy intelligible from what wo know of the historical 
nrcniisos. Given that Simon alleged himself to bo Cliris^ that in 

Km r.ter, ttafta " "1' ” r'tSou 

traiollctl to Romo, then wo can very easily explain tlio ori^n o a 
leaend wlvicb bnn"8 Peter once more into porsonal contact with 
£niXU and alleges that Simon becamo the victim of bis 
nefanons mimicry of Christ „ v << ™xx4 

At the same tiino tho expression te m^m that 

Hmjfol^Kreykne^Vof that 

to 


‘ Clem , l^rom , h 11, 62, Hippol , PMosojiA , vi 7 A Wr, 

0-rc(r, errva-dfitvoT 

* A hiatus o-curs in the text hero 


therefore arose ui strict Jewish Christian nnli Pauline circles , wo 
find them, however, in tho Pccogmhons and Homxlia already sub 
jeeted to catholic revision This revision cannot have taken place 
before tho first half of tho 3d century, and probably is of much 
latei date Tho ago of the documentary sources cannot bo exactly 
determined, they may bo very old , but what is of most importance 
IS (1) that their influoncc uran church tradition cannot bo traced 
before tho 3d century, and (2) that in those Jewish Christian 
sources, ns well ns in the Homxhcs and liceognxixans tlicnischcs, 
only disputations between Peter and Simon in ^mana and adjacent 
countries are narrated, nothing wlmtcicr being said of any con 
troversics hotwcon Simon and Peter in Romo hven if, therefore, 
tlio Simon of tho Jewish Christians beats unmistakable traces of 
Paul, il is also true on tho other hand that these Jewish Christians 
know nothing of a lourncy of Simon to Romo Hence all the com 
binations of the Tubingen cnlics as to the origin of tlio “ Peter 
tradition,” and as to tlio origin of tlio statement that Simon camo 
to Romo, completely full to tlio ground Hip^iolytns was tlio lirst 
to combine "Peter in Romo” and “Simon in Romo,” without 
knowing anything wlintoicr of a Simon Paul legend Rot until 
after his day, after tho Jewish Clinstian legends had become 
naturalizid in the catholic cliiircli through the medium of tho 
ItctxgiuUona and ffonnhes, did these legends become current wiilim 
the cliureii, and only there. It now liegan to bo told that Paul 
and Poter® had gone to Romo to withstand Simon Simon 
was now represoiitcd paitly in acrordonco with those Jewish 
Christian legends, the tendency of which was not understood 
flinch, however, that was now was added, such ns that Simon 
appeared before tho ompiror, that ho miscnibly perished in 
fittonipting to fly, and so on From tlio Sd (or ratlicr 4tii) 
century the Simon of chureh tradition becomes mioslod with some 
features of Paul in a distorted form Tho liccognxtioxii, as trans 
lated by Riifmiis, were ovtcnsivoly read in the Fast, and, along with 
tho Acts of tho Apostles, kept fresh the menioiy of tho great mngian 
and his Helena in the Jfiddlo Ages Simon also camo to figure in 
popular literature “Doctor Faustiis” has prosened several 
traits of the ancient magian Rcithor are Pauline clinractenstics 
wanting in the legendary Faustus , thiy are traceable oven in tho 
Faxist of Gootho, tho "homunculus” of the Simon Faust being 
onginnlly a travesty of the “new man” who according to Paul is 
created tlirongli the Gospel It was not only as the CTcat magian, 
bow ever, that Simon remained known to the Middle Ages, mit 
also ns the first wlio attempted to pnrcliiwo spiritual gifts with 
money, an association made permanent in the word simony 
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SIMON 


SIMON, Abhahasi (1622-1692), medallist and mod 
eller, \ras born m Yorkshire in 1622 IIo 'is as originall) 
intended for the rhurch, hut turned Ins attention to arti 
and, after studying in Holland, proceeded to Sweden, 
•where he was employed by Queen Clinstina, in nlio^e 
train he tnvelled to Pans He returned to England 
before the outbreak of the Cnil IVnr, and alt lined 
celebrity by his medals and portraits modelled in iia'^^ 
During the Commonwealth he e'cecuted inaiii incdaH of 
leading Patliamentanans, and at the Restoration he niis 
patronized by Charles IL, from whom he reccncd a 
hundred gmneas for his portrait designed ns a medal for 
the proposed order of the Rojal Oak Having incurred 
the displeasure of the duke of York, ho lost the favour of 
the court, and died in obscuntj in 1692 Among the 
more interesting of his medals arc those of the second 
earl of Danfermlme, the second carl of Laudoidale, and 
the first earl of Loudon , that of the duke of Alhemarlc, 
and many other fine medals, wore modelled bj Abraham 
Simon and chased by his younger brother Thomas, noticed 
below 

SIMON, Richakd (1638 -1712), tho “ fatlici of lliblical 
criticism,” was born at Dieppe on tho 13tli May 1C3S 
His early studies were carried on at the college of the 
Fathers of the Oratory in that city Ho was soon, bv the 
kindness of a friend who discerned tho germs of tho'c 
talents which were aftenv ards to render him so celebrated, 
removed to Pans and enabled to enter upon the study of 
theology, where ho early displayed a taste for Hebrew 
and other Oriental languages Ho was allowed great 
indulgence in the prosecution of lus studies by tho 
authorities of the Congregation of tho Oratory, being 
exempted from those exercises of piety which for an 
entire y^r w6re bin^ng on the other students This 
disp^tiou aroused the dl will and jealousy of the other 

designation being applied to 

But this jealous opposition proved aborln o 
‘Sation, was allowed and cucoumged 

of a wwkSifiSS publication 

lat%na, cum notis (Pans. ^nlerpreiaUone 

to demoiislmtrtbartL bS*^J 

same year wrote ft nttmnVla^ j lu IGtO, and tho 

and since, of havine mtirdfiivi ^ni° before 

shortly Wore SrEharL™^ 

that enmity with the Port J?n™i® 

after hfe v^th many biTStfoS^' 

had wntten a work on the Pe> Arnauld 

volume of which treLd 

doctor of theoC and f flS ?“aharist U Diroys, a 
hts opmion of the book. Simon^ Arnauld’^ asked Simon 
of tho best works which had h ^®Pf'®d that it was one 

KoyalMts, hut ttat It p„i 

S'lveral important passaces and®® ^^eqi^d correction in 
after some delay L ^ reluctanth, and 

h, , W to ™t 0 a^ Wto 

f>assagea, on the understanding that the 


original was to be rdiirncd to him The criticisms of 
£tmon excited great indignation among tho friends and 
nditiircra of Aniaiild, ami he felt the effects of thtir xin 
dictncncss to the latest hour of Ins lift \nothcr iimlttr 
was the cause of inciting agxinst him tin. ill will of the 
monks of tho Henedicline order A friend of Simon oni of 
the Oratorians, was engaged in a lxvvj.uit, in Ins capacity 
a'> grand vicar of Prince ^cubourg, abb of IVixinp, with 
tho JJencdiclitic monki of tint c-t iMishiiitnl Simon Knl 
to his friend the nul of lus i>ovvcrful pen, nml tomjtowd n 
incmontndtim in vvhith In employ vd prvtty • trong 1 vngingo 
against the opponents of Ins frnnd 'Hay wtro gftHly 
cxnspcntcd, and made loud coin]>Iaitits to the ii* vv j ciural 
of the Orntorv tint they were viruhiith ulcd b^, n 
member of the brotlitrliood, with wlmh ltu\ 1 id nlvnix? 
been on fricndlv tcniis 1 lie charge of Jt iiUimu wn t nfo 
brought ngamsl Simon, apjsirviitlv on iiootia r grvmn I than 
lb il lus friend’s brother was an cimnimt immb r of that 
order The commotion in ccckaistinl cirib- win prtal, 
nnd It wns scriousl\ tmAunplAul \o TcwvAt. Svwvwn wot 
only from Pans but from 1 nnct \ mi -.ion to Ronie w is 
propowd to him, but he •■xw throm.ti th* vl.stgn, n„d, 
after n bhort deltiv dictated by prmKntn! motivi i, ibrlitnsl 
llio propo-al He* wa-s tngigid at the tun* in nitiiriti 
lending the printing of In, //l•^,u< Cndyi),- ,fu iurr 
Tcdftmtn/ He hid liojH.d, tbronph tbc iiitb I'liv.' of Ikre 
la Chni-e, the 1 ing’i coiife- rT,nmi the lln< «1, Afoul ui nr, 
to bo allowed to dedicate the work to 1 ..iii, \IV , but as 
HisMnjcbtv wasnb ent ml l.uidtM at the tune the volume 
could not be pnbli bed imtii the I mg had ar^ pt.d iho 
dedication, though u bad pa ced the ctn or-liip i>f tlic 
Sorbonne, and the clnnullor of the Ontorv Inti given his 
ti»y.r»m,f«r The printer of the Invok, ,n ont.r to [wo note 
the sale, bad caused the Itllcb of the v arums elnjitt rs to U' 
pnntcd separately, nnd to bo [.iit m ciriiil if urn 1 livs« ,.r 

mm'Se tu come 

into the hands of las ever vvatehful ciieimes- the IVrl 

Royalisb It seems that, with a view to mjart the nk of 
Ibc work, whiehitvn-s well known in tlutl ,,..nnl cireles 

P 1 a truislaum into 1 reiich of 

tbc Prolcgomcnn to Haft ,« , /Vf. ,l u lo coimteriel lul 
proceeding Simon nnnounced hi-, iiitimiwn of imhlishiii - r n 

K r f '’"’I'S™"-""' ««.m ss 
hc4=;,=r,:,r^^ 

The their Imtrcd of tho hold Ondornri 

lion Tho imwcrfiil uiflilnm 1 r u nronted their oj.jm-,i 
tutor to tho daunhin wna nt that luno 

Tclhcr lent Jus assistance clinnctllor Lo 

was obtained, and aftcE a sme^or^ ^ u 
whole impression, cousistiiiff of 1300 intrigues tlio 
the police and desttm od nnf,,.^®® "as seized bv 

If Oratory rose to great a'^hiS am 

having so seiioush comuroimsod Sm,on for 

thathewasdcclarcd to 1 ^ l»'’"nrk 

repnbhsh m Holland Simon I’™P®scd to 
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laakmg certam clianges in tlie parts objected to The nego 
tiations with Bossuct lasted a considemblo tune, but finally 
failed, and tbo Cnhcal Utstoiy appealed, with Simon’s 
name on the title page, in the jear 1685, from the press 
of Recnior Leers in Rotterdam An imperfect edition had 
previously been published at Amsterdam by Daniel Elzevir, 
based upon a MS transcription of one of the copies of the 
original work which had escaped destruction and had been 
sent to England, and from which a Latin and an English 
translation Mere afterwards made The edition of Leers 
was a reproduction of the work as first printed, with a 
now preface, notes, and those other writings which had 
appeared for and against the work up to that date 


The work which hod excited so much controvewy and opjwsition 
consists of three books, the first ol which deals with questions of 
Biblical cnticisin, propcilj so calkd, such ns the text of the Hebrew 
Bible and the clmiigis whidi it has undergone down to the present 
da\, the nuthoi'ship of tlio Mosaic writings and of other books of 
Scripture, with an exposition of his poeuhnr theory of the existence 
during the whole extent of Jewish history of recorders or annalists 
oftlie cionts of each period, whoso writings wore jiroscn cd in the 
public nrclmes, and the institution of which ho assigns to Moses 
The second book gives an account of the iiriiicipal translations, 
ancient and modern, of the Old Tcstninent, and the tlnnl contains 
an examination of the pniicipnl comincntators Ho had, with the 
exception of the theory above mentioned, conlnbutod nothing really 
now on the subject of Old Testament cnticisni, for previous critics, 
as Cappcllus, Monnus, and others, had established main points of 
importance, and the value of Simon's work consisted chiefly in 
briugiii" together and presenting at one view the results of Old 
Testament criticism 'The work is written in a clear stjlc, and its 
lone IS confident and froqiiontlj sarcastic Ho displnj s great con 
tempt for tradition and the oiiinions of the fathers Ihis latter 
peculiarity it was which specially aroused the enmity of Bossuetaiul 
other loading Romanists But it was not only from the Cliuich of 
Rome that the w ork encountered strong opposition The ProtMtaiits 
felt their stronghold— an infallible Bible— assnled by the doubts 
wlinh Simon raised against the integrity of the Hebrew text m 
Clorc (“Clcnons”), the dishnguishod Hutch divine and critic, in 
bis work Scniimens de quclqiics Thcoloqicna dc llollande, coutrovrerttd 
the views of Sinioii, and was answered by the latter in a tone of con 
sidonble asperity in his Mfponsc mix Scnlmcns do qudqiussTheo 
logicna de llollande, which ho signed under the name of Pierre 
Ambnin, it being a marked pocuhaiitj of Simon raiolj to give liis 
own name, but to assuino noms de guerre at v aiious times. 

The roinainiiig works of Simon niaj be briefly noticed In 1689 
aiipeared his Uisloirc Critique da Texlc da Nouicau Testament, 
consisting of tliirtj throe chapters, in which ho discusses the 
origin and character of the various books, with a considointion of 
the objections brought agaiii't them by the Jews and otlicrs, the 
quotations horn the Old lestniiiciit in tlio Now, the luspiratioii of 
the New Tcstaiiicnt (with n refutation of the opinions of Spinoza), 
the Greek dialect in which tlioj are wntten (against Sahiiasius), 
the Greek MSS I nown at the time, especially Codex D (Cnnta 
brigionsis). La. This was followed iii 1690 by his Uisloire 
Critique des Versions da Jioatcaa Testament, whore ho gives an 
account of the various translations, both ancient and m^orn, and 
discusses the manner in which manj dilUcult passages of the bevv 
Testament have been Tendered iii the vnnoiw versions 
was published what in some respects is the most valuable of all his 
wntiiigs, VIZ , ITistoue Critique des jirinoimin Coinmcntatcars da 
NoHscaw Testament dcpitis le commencement da Clinstianismcjusques 
A notre temps This work exhibits immense reading, and the 
mforination it contains is still valuable to the stiidont The last 
work of Simon that wo shall moiitioii is liis 
sur le Texlc ct les Versions da Nouieaa Testament {Vnna, 1696), 
which contains supplementary observations upon the subjects of 
the text and translations of the Now Tcstamoiit 

Simon IS described as a man of middle stature, with 
somewhat unprepossessing features His temper was 
sharp and keen, and as a controversialist ho displayed a 
bitterness of tone and an acerbity of expression which 
tended only to aggravate the unpleasantness of controversy 
He was entirely a man of intellect, free from all tendency 
to sentimentality, and with a strong vein of sarcasm and 
satire in his disposition His reading was imincuse, and 
Ills memory powerful and retentive Ho is said to have 
usually proseouted his studies lying on the floor of lus 
apartment, on a pile of carpets or cushions l< ew men have 
written more that is worth reading on Biblical subjects 


than he, considering the hardships and vicissitudes of his 
chequered life Ho died at his native city of Dic]ipo on 
the 11th April 1712, at the age of seventy four 

Tlio nniicipal autliontios for the life of Simon aro tho hfo or 
"elogo” by his grand iiophovv Do la Martnniro in vol i. of tho 
Lettres Choisies, 4 vols , Amsterdam, 1730, Grafs niticlc iii the 
first V oL of tho Bcitr su d Theol Wisscnseh , Lc , Jena, 1851 , 
Rcuss’s article in Herzog's A'ncpifopArfic, vol xiv , new cd , lltehard 
Simon el son Vieiex Testament, by A Bennis, Lausanne, 1869 lor 
tho bibliograjiliy, sco, in addition to tlio vanoiis editions of Simon's 
woiks, tho very complcto and accurate account of Remus, Kotiec 
Btbhograqihiquc sur Itichaid Simon, Jiasdl, (F C ) 

SIMON, Thomas (1G231-1G66), medallist, was bom, 
according to Vertue, in Yorkshire about 1623 Ho 
studied engraving under Nicholas Briot, and about 1635 
received a post in connexion with tho Mint In 1645 he 
was appointed by tho Parliament joint chief engraver 
along with Edward Wade, and, having executed tho great 
seal of the Commonwealth and dies for the coinage, ho 
was promoted to bo chief engraver to the mint and seals 
He produced several fine portrait medals of Cromwell, one 
of which is copied from a miniature by Cooper After 
the Restoration he was appointed engraver of tho king’s 
seals. Cn tho occasion of his contest with the brothers 
Roettiers, who were employed by tho mint in 1662, Simon 
produced his celebrated crown of Charles IL, on the 
margin of which lie engraved a petition to tho king, 
sotting forth the excellence of his own jiroductions and 
praying for redress. This is usually considered his 
masterpiece An impression of tho coin fetched £225 at 
an auction in 1832 This admirable medallist is behoved 
to have died of tho plague in London in 1665 
A Yolumo of The Medals, Coins, Great Seals, and other Woils 
of Thomas Simon, engraved and dcsciibed by George Vertue, was 
published m 1768 

SIMCNIDES (or Semohides, as some write tho name) 
OP Amorgos stands midway both in time and reputation 
between the other two iambic poets of Greece — ^Archilochus 
and Hippoiiax A native of Samos, ho led o colony to the 
island of Amorgos in tho Archipelago, and lived there 
about 660 bo in Minoa, a town of his own founding 
Besides two books of iambics, wo are told that ho wTOtc 
I elegies, and a poem on the early history of tho Samians, 
but only one insignificant elegy has Leon with any degree 
of plausibility attributed to him Wo possess about thirty 
fragments of his iambic poems, written in clear and 
vigorous Ionic, with much force and no little harmony of 
vcmfication With Simonides, as with Archilochus, the 
iambic 18 still the vehicle of bitter satire, .ntcrchanging 
with melancholy, but in Simonides tho satire is rather 
general than individual, and in other respects, especially 
in Ins gnomic and roflecti\e tendency, lit paves tno way 
for tlic tragic trimeter One of Ins two longer fragments 
dwells pathetically upon tho misery of our lot, in which, 
as lie says elsovvlicro, ‘'wo have many years of death, but 
of life only a few sad years", the other, far his most 
famous poem, is a “Pedigree of Women,” tracing their 
descent from different animals according to their different 
characters Tho idea may have been suggested by tho 
beast fable, os we find it m Hesiod and Archilochus, it is 
clear at least that Simonides know tho works of the 
former Tho same conception recurs a century later in 
Phocyhdes Simonides derives the dirty woman from a 
ho<T^, tho cunning from a fo\, tho fussy from a dog, the 
apathetic from earth, the capiicious from seawater, llio 
stubborn from an ass, the incontinent from a weasel, the 
proud from a high-bred mare, the worst and ugliest from 
an ape, and tbe good vv oman from a bee Tbc remainder 
of tbo poem (vv 96-118) is undoubtedly spurious There 
13 much beauty and feeling in Simonides’s description of 
the good woman, and tho skilfol portraits of character and 
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judicious selection of prominent fcnturcs prove luin to 
have been a keen observer and a real artist The date of 
Ins death is unknown 

See Berglv, Podm Lyrm Orieei, vol w., Lnisic, 1882, pp 441- 
459 There is a translation lu English verse of part of tlio poem 
ou women in Jfiire s Ifis/ ofOr JaL, m p 18J 

SIMONIDES OF Ceo3 (556-469 bo), one of the 
greatest poets and most accomjilished men of antiquity, was 
bom at lulls ui the island of Ceos, 556 b c Few poetic 
natures haie ever been planted in more congenial soil 
His native island was devoted to the worship of Apollo, the 
god of song , poetry had been cultivated in his family for 
generations , his youth coincided with the period succeed- 
ing the first great burst of jEolian and Doric lyric poetry , 
Ins manhood saw the heroic struggle with Persia, when 
Greece first awoke to the consciousness of her national 
unity , and he died before the inevitable disintegration had 
began Among his friends were all the foremost men of 
the day, — kings and princes like Hipparchus and Hiero and 
the Aleuadu and Scopadse, statesmen like Pausamas and 
Thomistocles, and poets like ^schylus, Epicharmus, and 
his ovv n nephew Bacchyhdcs Pindar alone among his con- 
temporaries seems to have depreciated Simonides, perbajvs 
not without a touch of jealousy, by all tbe rest he was 
rev ered as the poet laureate of emancipated Greece He 
lived for the most part with his friends, whose praises he 
had sung for money , we hear of him at the court of Hip 
parchiis in Athens, with tlie Scopad® in Thessaly, and finally 
at the court of Hiero of Sycacose, vvhere he died in 469 s o j 

flis reputation as a man of learning and ingenuity is 
shown by the tradition that he added two new letters to 
the alphabet — vjand w— the truth being probably that he 
was one of the first authors to use these symbols, before 
the archonship of Enclides So unbounded were his popu- 
larity and influence that be was felt to be a power -Bven in 
the political world, we are told that he reconciled Tbero 
and Hiero on the eve of a battle between llieir opposing 
armies. For his poems he could command almost any 
price later writei^ from Anstoplianes onwards, accuse 
mm of avarice, probably not without some reason From 
the numerous anecdotes preserved about him wo sea that 
he ims what we should infer from his poems, a genial and 

^ee, seeking 

fi w without a vein of gentlf 

better to be bom rich or a genius, he replied * Rich for 
gemus IS ever found at tlie gites of the rmh ’ 



about mnet, 

thfl tiMial dialect of elcm ^ loi^ fpigraras, written in 

intendca iwrllj for pubS' and LhW f*" colouring, wt-re 
Thera fv strength nnasublimitvirti?^f^® pnvato mojmmenU 

that ivalmovt^Sn? and “ slmphcity 

and form, oreWcTni^”J “ %««'" 

vnd Tlicnnopjlrearo the most celobrS 

there is more^varmth of coTour \ 

decido winch are genuine and nlifnl, ct!^ ^ 

any better antho^Tv tlTartbat if\r pT/ «8t on 

interesting and nndoubtcdt/geLfM 

Arche lice, the daimhter of Uinn^t 1?'®? / ^ 'J* ” ”l»n 

her father and huslfand anUSCal\ 
wa, not hficl „p sonl to pndl 
much in character and IpnMb r I'nc fragment* vaiy 
nnd celebrates those who ftll at Them^O® pocm on Artemisinm, 
honour of Scon IS , the rest rpnn.i».fr"^*^^ ' “"“^her is an ode m 

hvporehcmos .1. ^ ‘n tho gam^. 

l>oem on Thennom „ rercrent 8n^M?mo ^"otioa. The 

pitnotism and a Jofti natioLl i.niic an evnlted 

(■alhos and dc’p foeiZ " ® are full of tender 

'•-'hest.n, laenm^K SidZ “th a 

one who had “aH.n the towns’nn./i” ® '''orldlmoss befitting 
hor Simonides reqmre3nnrao"w,’^TiV’'®'"'"'^^^ "'“"J men » 
*’ It IS Irani he ?s anvwerv.ng i^titade 


! Til hosoever is bad, and not too wicked, knowing justice, the 
! benefactor of cities, is a sound man 1 for one will find no fault 
: with him, for the race of fools is infinite I praise and love 

all men who do no sm willingly, but with necessity even the gods 
do not contend ” Virtue, he tells us elsewhere in language that 
recalla Hesiod, is set on n high end difficult hill (Fr 68) , let us 
seek after pleasure, for “all tinnca come to one dread Charybdis, 
both great virtnos and wealth ” (Fr 88), and “ what Ufa of mortal 
man, or wliat dominion, is to be desired apart from pleasure, 
withont which even the gods’ emstenco is not to bo envied" 
{Fr 71) Yet Simonides is far from being a hedonist, his 
morality, no less than his ait, is pervaded bj that virtue for nluch 
Coos was renowned— (Tu^poctlrT) or self restraint. His most cclc 
brated fragment, and one of the most evquislto and tonclung remains 
of ancient poetry, is a dirge, in which Banae, adnftwith the infant 
Perseus on the sea iii a dark and stormy night, takes comfort from 
the peaceful slnmhor of her babe Simonides here illustrates his 
own saving tliat “poetry is vocal painting, as painting is silent 
jioetry (one of tho opuimg remarks in Lcssing^s Laoeoon) from 
tho picture of tho sleeping child, standing out os if in relief against 
the oaekgronnd of snigiiig waves, and Danao in tears, we can well 
nmlorsfand how Longinus should have commended this power 
of vivid nrcsenfation as a distinguishing fcatnro in another of 
Simonides’s poems. This poem has been often translated One 
of the best translations is that by Symonds, in the first senes 
of Ills Semites on the Oreel Poet* 

See Bersk, Poetie LfHei ffnerf, ral. Ill, lAlpsIc, 188J, iqi SSi~63S VVeIcker 
vet the ftrat who dcoii) separated tlie (raiments of tho Cenn Simonides from 
tlioso of bl» numcs-iLe Steilini; (Euai/s asd Tala, vol 1 pp IM so) has a 
[loeMciiI tnuislutlon of most of them ^ 

SIMONY 13 an oficnco against the law of the church 
Tlie name is taken from Simon Magus (9 v ) In the 
canon law the word bears a more extended meaning thn« 
in English law “Simony according to the canomstsi,” 
says Ayhffe m his Partrgon, “ is defined to be a deliberate 
act or a premeditated wuil and desire of selling such 
things as are spiritual, or of anything annexed unto 
spirituals, by giving something of a temporal nature for 
the purchase thereof , or in otlier terms it is dofioed to bo 
a commutation of a thing spiritual or annexed unto 
spirituals by giving something that is temporal ” An 
example of the offence occurs os early as the 3d century 
111 the purchase of the bishopric of Carthage by a wealthy 
matron for her servant, if the note to Gibbon (vol 11 n 
45 1 ) 18 to be believed The offence was prohibited by 
many councils, both lu the East and in the West, from 
the 4th century onwards In the Corpws Juris Canmm 

5ht Decretals 

(fafc, V tit 3) deal with the subject. The offender, whether 

his orders) or nmontace 
pro^lus (one who had bought his promotion), was liable 
to depnvation of Ins benefice and deposition from orders 
if a secular pne8fc,-~to confinement in a stricter monasteiy 
jf a regular No distinction seems to have been draw^ 

intereT immediate and of a reversionaiy 

mterest Tbe innocent stmmuxce promoivs was aoart 

Ira though 

he were gudty Certain mattera wera simon.acal by le 

canon law which would not be so regarded in Fi^l«i, 

Sion, absolution, marriage, or burial, the concealment of 
one m mortal sm or the reconcilement of an impenitent for 
tee sake of gam, and tee doing homage forTrTtS 
So grave was tee enme of simony comiTt£ « 
infamous persons could accuse of it I?!!! 1 x ® ®” 

ecclesiem nomine dotahtatis transferat -iriii ^ 

tionealiqmd accipiat” In smte of all tK prmsenta^ 

tee canon law it is well Si 1 i .‘u® of 

deeply-rooted in the medi®tal chSeb 

persons guilty of simony m the 

circle ol tee Inferno ~ ^ eighth 

"0 Simon raago, 0 nnsm seguaej. 

hontato 

pAr “pose, vot tanaci 

Pororooperaigentoidutterate’?l/q/- j 
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Tho iKjpcs thcmschcs were notorious ofTcndcrs In tlio 
canto jubt cited Popo Nicholas IIT is made bj tho poet tho 
nioathpicce of tho sinionmcs He is supposed to mistake 
tho poet for Hoinfnco VII I , nhoso bimouinuil jiractices, os 
well ns tho'-e of Clement ^ , are again alluded to m Par 
\\\ 117 At a later period there was an open and con 
tinuous Pile of ppiritual othccs bj tho llonmn curia which 
contcinpomr\ writer^ attacked in tho s]>int of Dante A 
pisquinadc against Alexander VI bogiiib with tho linos — 

“ \ cmlit Alpximhr cIo\»s, nllm'i, Clmstuni 
1 iiunt lUc iHiiis , itiitUn, jure potest ” 

Machiaxclli tills luxiirj, simonj, and cruelty tho three 
dear friends and handinnids of the pamo pope * Tho 
colloqui of Hrasmus I)t fxtrctdoltit Cnptnndi'* bears wit- 
iitss to the siino state of things And, best proof of all, 
numerous decisions ns to what is or is not siinonj are to 
be found in tho reported decisions of the llonian rota " 
'llmtpirtof the pnpil rexenuo which consisted of first- 
fruits (jfimiUtt or and tenths (<hciiii i) must hn\c 

l>ccii Iheorcticnllj simonincal in its origin In England 
this rextnue was annexed to the crown bj llcnr> Mil 
and restored to the church b^ Queen Anno (fco Qotrs 
\\M’a llotxTx) 

I or the puriKisisof I iiglisli liiw siinoiix is (Iiniiitl li\ Hlmksloiit 
IS tiio cornqtl jinscnluiion of aiix jicivoii to nti HctesiaBtuttl 
Imicluo foriiuiiux, gift, or rcuiinl Ihu olTiiiti is uiic of jnircU 

I I ■'Itsiasiii 'll logiiir-iiirp, mill not puni-lmlilu 1>\ tin tniinimllaw 
Tin jH.nilt\ IS loifdtim Iw tlic oirmilir of nn\ mhmifngo from 
iln vimoiinc-il Inii'-ftLlioii, of Iiis jatroirngi In the jislioii, of liw 

III lit flee In the iin>^(iit<p \ii iiiiioceiit tlirk is tiiitkr no <lis 
iiluhtv, ns he might Iw hj tin- «“iiioii law Minoiij maj ho com 
mitUil III thnt wu\s,— in promotion to onh rs, in jin-sentAtion to a 
it nchic, mill in risigimtioii of a htncfice Tlic comnioii law (wilh 
which tiie isnon law is iucor|wral< <1, ns far ns it ih not contnin to 
tile common or slatiiti Isw or tho prcrogiituo of tho crown) has 
iioiii coiisnUmbU iiii'Klifiul hx sUtiiti wliero no statute applies 
to the ease, tin iloi tniics of tho canon law iimx slill he of niitlior 
it\ IVith Dlwanl ^ I mitl Hirahith promulgated ndxcrtisonicnU 
ng-iiii-t Minonx 'Ihc A< I of 31 1 h*. t 1> wn« mtuulcd to nncli 
the toriaipt patron ns wdl ns the lornipt clerk, the ciclesin-slicnl 
c. iiMias apart from the statute not cxlciiding to the case of a 
pitron iW first part of tho tel deals with the iicnnltics for 
1 lection or resignation of ofliccrs of churches, colh&s, school", 
hospitals, halls and sociitics for rcwnial Tho snond part of the 
\ct proxidis that if mix iKi>on or jarsons, Wins politic nml 
mriiointi., for aiix sum of inoiux, nwnnl, gift, pnilit, oi bciioht, 
dircctlx or iiidiriitlx, or for or hx reason of mix Jiroiiiiso agree 
mciit, gniil, hond, coxcnmit, or other mcsnrmiccs, of oi un niij 
Mini of moiiei, Ac, dircctlx or iiidirccUj pnsciit or collato unj 
person to mix iHiiifici xxilh euro of souls, dimiitx, ]ittliciiu, or 
li\ iii^ trtl* ill or jji' c or 1 m stow tlio sunio for or iii rcspti t oi 
mix sin ii cornipt emisoor considi ration, exerx such presentation, 
iiiilntioii, gift mid histoxxiiij., and excix admission, iiislitutioii, 
inxcstitiin, mid iiidiiclioii slnill la* xoid, frustrate, mid of none 
cllect in hixx , mid H shall Im lawful for tho miccii to prasent, 
collate unto or gixc and hastow exerx sinh henelno, digniU, 
i.rchend, and lixiiig cccUsinslical for that one time or turn oiilj , 
find all mid exerj pirsoii or persons, Itodics jiolitic mul eoriionto, 
that shall gixc or take mij smh sum of nioiiej, Ac,, “»"ctlx or 
indirectlx, or that shall take or make mix Mich I’™’*'*"'- 

forfeit mid lose tin double xaliio of one x car's jirollt of exerx such 
bincfice, Ac, mid the i>crsoii so comipllj 
M eking, or nc.-epting mij such Ijonclici, Ac , shall » 

disnbldl larsoii in Inw to haxc or eiijox the siinio 
Ailmissioii, institution, installntioii, or induction of 
a iKmcfice, Ac , for mix sum of monex, Ac , rend.is the olfoiidm 

liable to tho iMJimltx nlreadj iiientionid Ihit 

presentation roxerCs to tho patron and not Jjv 

iicimltx for cornipt resigning or exchanging of a lanorico with 

Inro of souls is that tho gixcr ns well ns H'o '}“’*)i!o 

the xaliie of tho sum so gixcii or taken, half tho ^ 

crown and lialf to a common informer Iho 

moncx, Ac , to procure onlinntion or to ® ^'XPoits 

lireacli is a fine of £40 , tho parlx so corniptlj 

£10, acccplnncc of mij hoiiofieo within 5.®“” 

cornipt (iitcring into the iiiinistiy makes smh *»®"';^‘®® 

X Old, and the ii atron may present ns on a xucniic) , the pennltics 

* Soo Itoscoc, Jt/e of Leo A' , xol i p 403 

* Coinparo tho lino distliiclions drawn b> tho cnsulsla and nltackcil 
hj Pascal m the twelfth of the Vrovincial Letters 


aro dixidwl ns in tho Inst case Tho Act is cumulutivo onlj, and 
dots not take axxnj or icstmiii any puiiisliniont pioscnboJ bj 
icclcsinsticnl law Tho Act of 1 Will and M scss 1, a 16, 
guards the lights of mi innocent successor in certain coses It 
ciincts that after tho death of a pcisoii simoniacall} prosonted the 
oifciico or contract of snnonj shall not ho alleged or pleaded to the 
iirojudicc of nil} other iiatron innocent of siinoii}, or of his dork 
I)} linn presented, unless tho person simomac or simomncally pro 
sented xxns coiixictcd of such offcnco at common law or in some 
ecclesiastical court in tlio hfctiino of tho ]icrsoii simomac or 
siiiionincall} presented Tho Act also declares tho xalidit} of leases 
nindo by a Riiiioniac or simomucally presented person, if Iona fide 
and for xnliiablo coiisidrtntioii to a lessee ignorant of tlic simonx 
J$X 13 Anno c 11, if any jicrson shall fui iiionc}, rexvard, gift, 
lirofit, or adxaiitnge, or for nii} proniiso, agreement, grant, bond, 
coxcnmit, or other assurance for any inoiiov, Ac , take, jirocurc, or 
accept tho next nxoidmico of or presentation to nii} hciicfice, 
dignitx, proboiid, or lixiiig ccclcsinsticnl, nml shall ho presented or 
coTlntcd thciciijion, such jircsi ntation or culintion and oxery 
admission, institution, iiix cstitiirc, mid imhictioii iqion tho same 
shall bo iiltcrl} x old , mid such ngrccincnt shall bo deemed a 
simonincal contract, and tho queen inn} iirpsoiit for that one turn 
oiil} , and tho pii-son so corniptl} taking, Au, shall honibudgod 
di".ihlcd to hnxo and enjox tho same hoiiefict, Ac, and shall be 
siihjocl to mix punishment limited by ccilcsiastical law 3 and 4 
A let c 113, ^ 42, proxidcs that no Binritiinl pcreoii iiin} sell or 
assign nnv iiatronngu or jiresciilnlion la longing to him h} xnrtuc 
of mi} dignitx oi spiritiiil ollicehchl hx him, such sale oi assign 
iiiciil IS null and void This suction 1ms been conslnicd to take 
iiwnx the old nrchhishop’s “option," i r , tho right to jaescut to a 
bcnuhco in a ncwl} njipointcsl bishoii’s patronage at tho oiition 
of the archbishop 11} canon 40 of tho unions of 1603 an oath 
against Simon} was to bo ndimnistcred to ox cry jiorson adniittiJ 
to all} spiritual or ccclcsmslical function, dignit}, or boiiofico 
ill 28 mid 20 ■) let c 122 a declaration was substituted for tho 
oath, and a new lanon incorjioniting tho nltcmtioii was mtiheil by 
tho Clown III 181>C llx tho lanoii law all rosignatioii bonds wevo 
simomac il, and in 1820 tho Iloii"e of Lords held that all rcsigna 
lion imnds, general or special, were illegal Ppeiial bonds haxo 
since, how oxer, been to n liimtid extent samtioned bj laxv 
0 Geo IV c. 04 makes a written promise to icsigii volid if made 
III fax our of some jmrticulai iiomiiieo or om of two nonunocs, 
suhjcct to tin (onditions that, where thcio are two nciuiuccs, each 
of tin III niiisl ho either hx blood or nmrnngc an um h , son, grand 
son, brother, iiciihcw, or gmnd nephew of tho potion, that tlio 
wiating ho deposited with tho registrar of the diocese Mien to 
imhbc iiisitcctioii, and that tho resignation bo followed hx pro 
seiititioii within SIX months of Iho jmrson foi whoso bciictk tho 
bond it made Cn>«» of siiiioii} haxo conio hoforo the courts in 
which clergx of the highest ronk hnxo been imphcntcd In 1096, 
in the case of Lm} v The llishop of StDaxids, the bishop xvm 
dcpnx.d for Simon} Ihe Queen s Ikiieli lefuscd a prohibition (1 
Imrd Rnxnioiid's Itop 447) As lateb ns 1841 the dean of York 
xxns dcprixed bx' tho nrchhishoj) foi siinoii}, hut in this case the 
Oucen’s Bench gnntcd a inoliibitioii on tho ground of infoniinlity 
Ml tho )>roccciliii^ (In tho Matter of the Dean of ^ 2 pww * 

Jiincli. Jten , 1) The general result of the law gnthued from the 
stoUitcs and decisions nm} bo oxhibilcd ns « 

simonx for a la} man or spintunl person not piinlmsnig for himself 
to imrchnse while tho church is full an 

tioii, hoxvoxcr uiimcdinto tho prosiiect of a xncnnc} , (2) it is not 
81111011 } for a spiritual person to piirolmse foi " ‘[® 

greater estate in mi ndiowsoii, mid to ]irc^nt himself tj^*®™*® ' ^ 
ft IS not simonx to exchango benefices under an “8^®®™®"? 
i«ix in. lit IS to ^ made for dilapidations on either side , (4) “ not 

1 , 1 , 101 ,} to make cortam assignments of pationngo n.ider the ^nreh 
UmldiiiE and Now rnnshes Acts (9 and 10 Viet c 88, 32 micl 3 1 
X let r 94) , (fi) it is simony for any i«rsoii to piirehnao the n®''* I 
SI ntotioii whde tho church is vacant , (6) it is hiinoii} l^®^ ® ®l®r^Il“ 
imrenii to piirchnso for himself tl.o mxt pixsciitation, «'®“g’‘ 
Ihuich ho full , (7) it 18 simonx for mix porooii to purolmso t he ext 

token to iiitrodiico into tlio lfoiisoof ® . fFohmnrx 1886) been 
of tho law, tho heads of Tho bill nroimws tiiteraliu 

uuder tho consideration of coin ocation nil\ nwcons unlos** 

to prohibit the sale of next 1>«>®®« “ "i"*; s«b 

under certain limitations, to declarations that 

slituto for tho present declaration aj^inst siinonj 
£ prosc^c has not committed certain specific acts 
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In Scotland eimonj is an offento both by cinl and ccc^mstical J 
law The tulca ore generally those of the canon law Tlicro are , 
few decisions of Scottish courts on the subjeet Bj the Act of 1 oaf, I 
c. '!, iiiiiusteis, readers, and others guUtj of simoiij iiroudcd to 
benehccs were to be depn\ed An Act of Assembly of Jtjo 
declares pactions simoniacal iftbercbj a niinistcr or jirobationcr 
before presentation and as a means of obtaining it bargains not to 
raise a process of augmentation of stipend or demand reparation 
or cnlaigcnicut of bis manse or glebe atUr induction (d M “f ) 

SIMPLICIUS, the successor of Popo Ililnnus or 
HUarus, was a natite of Tibur, and was consecrated bishop 
of Kome on February 25, 468 lie died Alartli 2, 4S3, 
and was succeeded by lelix IIL His c\tant letters ! 
wbicb date from the banisbmcnt of Romulus Augustulns I 
and the early years of Odoaccr's reign, relate almost | 
entirely to the ecclesiastical and court iiilriguas of 
Alexandna and Constantinople in connexion with the 
Jlonophjsite control ersy 1 

SlilPLICIUS, a natiio of Cibcia, a distiplo of ! 
Ammonius and of Damascius, was one of tho last of the 
Neoplatomsts From 400 to 520 a.d tho Neoplatonic > 
school at Athens was the centre of pagan opposition to J 
victorious Christianity, and, as bucli, fell a iictim to 
impenal persecution. The subioution whicli it had rc ' 
ceivcd from the state was withdrawn , its prisatc jirojicrly ' 
was confiscated, and at last m 529 the tciching at Athens 
of philosojihy and jurisprudence was forbidden (Malala'«, 
p 451, ed Bonn) Disestablished, disendowed, and < 
silenced, the schokrch Damascius, .Simplicius, Priscinmis, I 
and four others resolved in 531 or 532 to seek the prolct ) 
tion of Khosrau AndshanAn (or Chosrocs), who liad i 
ascended the throne of Persia in tho former of these years. 
To his court they went, but, though from this patron of I 
Greek learning they teceiied a hearty welcome, they 
found ttemsehes uuabic to support a continued rc^^idcnco 
amongst barbanans Before two years had elapsed they 
returned to Greece, Khosrau, in liis treaty of peace 
concluded luth Justinmu in 533, c\prcssh stipulntniff 
that the seien philosophers should bo allowed “ to return 
to their own homes, and to li\e henceforward in the 

ciyoyment of liberty of conscience ” I \gathias ji 30 31) 

Mter his return from Persia Simjihcius wrote commen 
tones upon Anstotle’s 2?e Cai/o, 

T^Jth a commentary upon the LnJmnbon 

Si? S S»"pl>«us, 

who had small pretensions to originality of doctnne 

futwir® exposition and reconciliation of Im 

authonties His respect at once for Plato and for 

Sf^lffe^e^ep f?* acknowledge any 

r^ difference between them, men in regard to their 
theories of muversals and of matter His remarks are 
however, thoughtful and intelligent, and his Icarninc m 
prodigious To the student of Greek ! 

commentares are invaluable «« ilmT, ^ osophy his 

fragments of the older phdosopherf as weiris nf"T^ 
immediate predecessors ^ 

The editions of tJie Greek tevf ..r 
follows —on the De Cafe UireMi o i- 'oian'cntancs are as 

teat published at Venwe in imp ® f'^a^ton, 1805 (tlm f reck 

fram GmL de MoerSsLHn “ * «t«"»lation 

1526. Berhn (by H DrelswS , . on tho P/iysior, Vo„,cc" 

appointing work), VeincB.'iM 7 'if** (a dis 

on the CiItoN&iS ' Bate ^ 1882 . 

Venice, 1528, Pans (Didot), 1849 * ’ ^‘oJ, \S“ ?{® 
of Simplicms, see J A Fabncina K,% J;" 'vntings 

Ch. A. Brandas excellent aS fn tt? . 

^HUta Btngrapln/ E Zclltr D Phil ^ 

Ch A Bm^dis “Ueber i Gneeh A ./ ” 851 *2 . alw 

‘Scotland, on the 7 th of June 1811 

bakvr in that town, who lar^h mrV,l n "'“s a 

ar^eii owed a moderate success 


-SIM 

in business to a shrewd and managing twfc .Tnmcj wis 
the youngest of a family of eight, and for the furtherance 
of his worldly jirospcts theolln r< stnigghd nnd ramfirtd 
At the nge of fourteen he entered the unnemty of I/ltn 
biirgli ns a student m the arts clnsve.'’ Two jf arw ht< r lie 
began his medical “Indies At the age of mnetcui }i< 
obtained the licence of the Collfgt of .Surgeons, nnd two 
years afterwards took the dtgree of doctor of mcdidiic 
Dr Thomson, who then occnjmsl the clmir of j'^tboh gy in 
the university, iriiprc'-std v ith tlio graduation llie'-H, ' On 
Death from Innainiintion," jirc'cnted bv Simp on, offired 
him his assi'-tantshiji The offer was nrciptid, and during 
the sc Sion 1837-38 In' acted ns interim keturer on 
pathology during the illness of the proft vr The 
following wild) r he delivered lits fir-t lour-c of ItcfnrM 
on obitctric medicine in the extn aradirnKnl ncliool On 
February 1, 1840, he waschetid totbeprofe ordup of 
incdieinc and mulwifuv in the univtr-ulv 'lovanlsVln 
end of ISlC he was pre cut at nn ojimtion i^rformcd 
by Liston on n. patient rtndvred uncou'..ions by the 
inhalation of sulphuric ttlitr Tim Micoi- e«f tin j.ro- 
cccding was bo marked that .‘'imp on imiii'ili iK h Ugaii 
to u^c It 111 midwiferv jirncticp He contimnil, Im ever, 
to ctarch for other sub taiie.s Inv m. ‘.imtl'’r itTut-*, nmi 
in MnreU 1847 ho rnd n paj" r on thk'roforni to the 
jfedteo Cliirtirgical .Soenty of I dmbtirgli, in v huh h* fiillv 
detailed the hi torv of the u e of ntie tlntn from the 
earhc-st time", but e'jiCtiallv dwtlt ui>on the aiiv-'ntae*' of 
chloroform our ether lie advfH-ited iti u r, not only ftr 
the prevention of pam in siirgn'al rpintion', hut fer 
(he relief of pain m ol>-,tetrn.aI pmrt te IIi' btroiu: and 
uncompronnsiiigadvoe-wy of jt n t m •),(. ),mr c)a<-, oi 
cares gave rise to one of the an.rn t nnd mo- 1 vvidi jirtad 
confroverMcs of the tunc, nnd, nlthonph hi' vnwi mav ml 
have been generally indor (d bv ht< r pro^c- oinl pr- rti* «. 
nneslbeticsin surgical OjH. ration' have from that tune held 
an indisputed place, nnd .^imp'OtiV nin'tlutir 'till cen 
linucsthc favourite m the practice of the 1 dinhlirgh rehml 
In 1847 he was nppoiritul a plivMcmn to tin omui in 
. colland In I8.3y he advocated the ii c of auiprt'Mire 
m place of Iigitnrcs for arre-t.ng hlitdu.g Ins ihw' on 
tlm sul^ct have, however, given phio to improvtimnls 
in the ligature nnd to n Utter 1 now ledge of tin condi 
(tons inllucncing its cflicicncv IIis contributions to ilu 

nnd lonnlmU.ga, m whiih 
fatter he tool an nctivc interest, were vtrv mimorou* 

and embrace Oh^'^tn,. Memoir* ant! Contnhutimit 12 \oh) 

AiixAh.aw iml IlospKnhm, Cluur.,1 the 

Dmn^es of }\omai, and three volninc' of c^avs o„ 
artlncologiul subjects Simpson, who hail bcin trtitwl 
a baronet in 18GG, died on Afay Gth 1870 and was 
ncOTrdcd a public funeral , his statue m bronze m>w 
stands m A\ cst Princes Street Gardens, Edmburcb 

l«rfonw«d a hTgo amount of iikran* ..’.“i" bv 

A«gu.. mo “ “■5 

ing to bnng his son u» to Ins t , intend 

of the boy® ednS 

eager for knowlcdgr^d so n 

It that he neglected his weaving aiid"m%ms" putouit of 



for a short time at Nuneaton, ^^hcro ],e mot a ncdlai who 
practised fortune-telhng P.j the encouragement Td 
assistance of this man Simpson was induced to make a 
profession of casting nativities himself, and ho soon 
became the oracle of the ncighbouiliood But ho was not 
long in discoloring the imposture of astrology, and his 
conscience, as well ns an accident which happened to him 
in the practice of his art, compelled him to abandon this 
profession After a residence of two or three years at 
^crbi where ho worked as a wcaici during the dai and 
taught pupils in the eicnings, ho wont up to London and 
pursued the same course, but with more success Tho 
number of his pupils increased, his abilities became moro 
widely kiiowTi , and ho was enabled to publish by subscrin- 
tton his Tieati'^e of Flunons m 1737 His treatise as 
was afterwards acknowledged, abounded with errors of 
the press, and contained sc\ oral obscurities and defects 
incidental to tho author’s want of e\pericnoo and tho 
disadiantagcs under which ho laboured His no\t 
publications were.! Ticatise on the Naim e and Lam of 
Chance, 1740, E'^'^ays on Seveial Cm ions and Useful 
vt Sjiccidafiit and Mixed Mathemalicls, 1740, 
The DoxUine of Annmtns and Eeicinons deduced fiom 
(^neial and Eiidmt rnneiplcs, 1742, and Maihanatical 
Eisscitaiious on a Vaiu/y of Phystud and Analytical 
Subjects, 1743 Soon after the publication of his Essays 
he was chosen a member of tho llojal Academy at Stock- 
holm , in 1743 he was ajiponitcd professor of mathematics 
in the Eo 3 nl Military Academj at Woolwich, and in 
1745 he was admitted a fellow of tho Eoyal Society of 
London In 1745 he published A Tieatise of Alqeha, 
with an appendix contaiuuig the construction of geo 
metrical piobicms, aud in 1747 tho Elements of Plane 
Gcometiy Tho latter book, unlike manj others with the 
same title, is not an edition of Euclid’s Elanents, but an 
independent treatise Though it can hardlj be said that 
ns an lutroduction to geometry it is preferable to Euclid, 

3 ct the solutions of problems contained in it (and in tho 
appendix to tho Alf/chia as wcll)aro in general exceedingly 
lugciiious In lus Ti lyonometi y. Plant and Sphei ical, with 
the Constniciion ami Application of Loyai itlims, which 
niipcared in 1748, there is a tolerably' uniform use of 
contractions for the w ords sine, tangent, Jic , prefixed to 
tho symbol of the angle The Docti me and Appheatton 
of Pluvious, which ho issued in 1750, was moro full and 
comiirehcnsii c than his earlier work on the same subject, 
and altogether \/as so different that ho wished it to bo 
considered as a new book and not as a second edition of 
tho former In 1752 appeared Select Excicises foi Youwj 
Proficients tn the Mathemaiicls, and in 1757 lus Miscel- 
laneous Ti acts on Some Cunoiis and Vci y Intel estiny Subjects 
in Mechanic',, Physical Asti ononty, and Speiulative Mathc 
mattes, the last and perhaps tho greatest of all his works 
Erom tho }eai 1735 ho had sometimes under his own 
name, sometimes under fictitious names, been a frequent 
contributor to tho Ladies' Diai y, an annual publication 
partly doiotcd to tho solution of mathematical problems, 
and from 1754 till 17G0 inclusne ho was tho editor of it 
From first to last Simpson seems to hai o had his own 
share of tho cares and anxieties of this world, and it is 
astonishing how under snch circumstances ho contrived to 
accomplish what he did His unremitting application 
and the want of projicr icgimcn gradually undcnnined 
his health, and ho died on the 14th of Alay 1761 at his 
natiNO village His name will jirobably bo considorod tho 
most illustrious in tho lung roll of tho non acadomical 
mathematicians of Britain 

SIMROCK, ICahl (1802-1876), German poot and 
student of modi-nval literature, was born on tho 28th 
August 1802 at Bonn, where his father was a musicsoller 
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He studied law at tho unnorsities of Bonn and Berlin 
and in 18-3 entored the Prussian cnil service, from which 

irVT ”"««» « poem m 

1II3S / ‘.'•“/"'J' "'oluhon Attorwerde )io ins per 
mitted to lecturo at tho university of Bonn, and in 1850 
ho was mado a professor of Old German hUture He 
died on tho 18th July 1876 

Simrock established Ins reputation b\ his ciccllciil mailpm 
midornig of the melungJicd (1827)! nnd of To woAs S 
w M Vogolweido (1833) Among other works trans 

Inted by him into tho German of to dny were tho Anne JIannch 

narowi of Gottfried of SlmsburR 

if ti complete representation of tho heroic legends 

of Gormnnj partlj bj nicans of translations, partly by means 
of iiulopondent ].ooins Befoie tho publication of this work he 
nail giicii oiidLiico of an original poetical faculty in Wielaml 
dtr SJimicd (183 >) , and in 18,44 ho issued a ^olumc of Gediclite in 
w iiiLli ihcrc aro inanj good 1\ ncs, romances, and ballads In 1860 
appeared Zfliirfn 5io«, and in 1867 tho Deutsche Sionsharfe, col 
ICLlioiis of Old Gorman saciod iioctri Of his rojmblicatioiis tho 
most pomilar nnd tho most \nlnablo were tho Dcutichcn VoRs 
mchcr,ol which fifty fi\o were piiiitod between 1839 nnd 1867 
His best contribution to antiquarian sticnco was his Ilandbuch dcr 
miitsthcn Mythologie (1863~&&} At an enrh stage of Ins career 
bimrock took a high place among students of Shakospearo by his 
Qiiellindts Shal csjicare in Koiellen, Mdrchcn, wid Sanen (1831), 
and afterwards ho traiislatcd Shakespeare's poems and a consider 
ublu number of his dmmn« Another im])ortnnt book was Novel 
lenschttk dcr Italtcner (1882) Among tho rest of his works may 
bo intntioncd Bheinsagcn, Das malcrisehe und romanhsche 
Jlneinland, and his Deutsehen L.rirnsli'-dcr 
Sco Uockir, Aart Stmroet (1877) 

SIMSON, Eobeut (1687-1768), mathematician, was 
tho eldest son of a Glasgow merchant, John Simson of 
Kirktonhill in Ayrshire, and was born on tho 14th of 
October 1687 Ho was intended for tho church, and 
passed with distinction through tho usual course of study 
for that profession at the university of Glasgow Tho 
bent of his mind, however, w’os towards mathematics, not 
theology , and, when a prospect was opened up to him of 
succeeding to tho mathematical chair, ho proceeded to 
London in order to become acquainted with some of the 
eminent mathematicians there and to increase his stock 
of mathematical knowledge After a year’s residence m 
London ho returned to Glasgow, and in 1711 was 
appointed by tho unn crsity to tho professorship of mathc 
matics Tho duties of this office ho discharged for half a 
century During that tune ho published several w oiks on 
pure geoinctiy, and carried on an extensive mathematical 
correspondence In 1746 tho uni\ crsity of St Andrews, 
wishing to confer on him an honorary degree, chose, accord 
ing to his biogrniihcr Dr William Trail, that of doctor of 
medicine, because in his youth ho had made a careful 
study of botany Ho never married, nnd hia long life was 
spent within tho walls of his college His habits were 
exceedingly regular, lus hours of w ork and of amusement 
being rigorously fixed A studious man of science, he 
had no iclish for tho promiscuous intercourse of society, 
and his manner of living was simple and incxpensne 
In person ho ivas tall, ivith a handsome countenance and 
an affable manner, nnd ho used always to dress in light- 
coloured clothes Though, like some other distinguished 
inathomaticiauB, ho was rather absentrinindcd, in matters 
of business ho was very circumspect Ho was a man of 
the strictest integrity, ready to do justice to tho merits of 
others, and not too sensible of his own Ho enjoyed a 
long course of umnterrupted health, and was seriously 
indisposed only' for a few weeks before lus death, which 
took place on tho 1st of October 1768 
The first of Siinsoii's jmblishcil writings is a pajicrin the Phtlo- 
sophieal Transactions ot the Koial Society of l onuon (so! p 
330, 1723) on the subjtit of Luclid’s Purisms, the nature of wliicii 
ho was tho first to oluciilato (see PouisMs) llicu folloircu 
Stdwniim Conicarim Lilm P (Edinlmigh, 173f')i » second cthtion 
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ofwlucli, with fldditiou*, nnjieartid lu 17^0 The first three hooks of 
this treatise were trinslated into English, and severol times ]irinted, 
■with the title The Elcmenie of the Game Scelions In 1749 ivas 

.... t-1.. 1. ..] 7yMA«a>r«M 7'.«A«*i TT n 



gn cn in tlio sovcntii book oi rappus 8 ALawzmaivxiA. xn 

1756 apjicarcd, both in Latin and in English, the first edition of Ins 
Enclids Elements Tins work, which cmtaiiied onl^ tlie first siic 
and the olcicnth and twelfth hooks, and to which lu its English 
\ec 3 ion he added the Data in 1762, has hccoino the standard 
tc^ct of Enclid in England The additions and alterations ■which 
Simson made by way of restonng the text to its ‘ * orimnal aecuracy ” 
arc certainly not all of diem improiemeuts, ana the notes he 
apjieudod show with what an uncritical rererence he regarded the 
great geometers of antiipiit) Two other works, restorations of 
Apollonius s treatise Ee Seetione Eelerminala and Euclid's treatise 
Ee Porvnnatibits, winch Siinson was too distrustful of himself to 
publish during his lifotimo, were pnuted for pnrate circulation in 
1776 at the expense of Earl Stauhoiic, in a lolunie witli the title 
Roherh Simson, if E Opera Qwedam, Eehqm The 

1 olume contains also two additional books Ee SccUone Eeterminata, 
two small dissertations on Logarithms and on the Limits of 
QuaiUtties and Jlattos, and a few prublcms illustrative of the aucieut 
gLomctncnl anali sis. How far these restorations represent the lost 
originals ■will prohabH alwajs lie a matter of conjecture The Ee 
Porismalihus certainly cannot bo coe'vtensive with Enelid’s three 
hooks , but, if It is only a restored fragment, the cie^t due to 
Simson 8 pcrsovorance and penetration in recovonng from oblivion 
the nature and some of the contents of one of the most interestiii" 
treatises of antiquitj ■will always be such as to keep his name in 
the remembranee of geometers. 

SIMSOJf, WtLLiAii (1800-1847), i>oi trait, landscape, 
and subject painter, ■was born at Dundee in 1800 He 
studied under Andrew Wilson at tlie Trustees’ Academy, 
Edinburgh, and bis early pictures— landscape and marine 
subjects— were executed with great spirit and found a 
ready sale He next turned his attention to fignre 
painting producing m 1829 the Twelfth of August, which 
was folloired in 1830 by Sportsmen Rogaluig and a 
Highland Deerstalker In the latter year he was elected 
n member of tlie Scottish Academy, and, having acquired 
some means bj portrait-painting, he spent three years in 
Italj, and on us return in 1838 settled in London, where 
ho oxliibited his Camaldolese Monk Showing Relics, his 
Cimabne and Giotto, his Dutch Family, and hia Columbus 

^ Coment of Santa Mana la Rabida 

He died m Loudon on llie 29tli of August 1847 
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investigators giv c up the statistics of the number of Hebrews 
and seek a place that fulfils the other conditions But 
when we consider that the rarions records embodied in 
the Pentateuch (yv) were composed long after the time 
of Moses, and that the authors m all probability never 
saw Sinai, and had no exact topographical tradition to 
faU back on, but could picture to themselves the scene of 
the events they recorded only by the aid of imagination, 
the topographical method of identifying the Mountain of 
the Law becomes very qaestionable The Fentnteuchal 
writers are not at one even about the name of the 
mountain ]t nsed to bo thought that Horeb was the 
name of the mo intain mass os a wliole, or of its southern 
part, while Sinai was the Mountain of the Law proper, 
but it has been shown by Diilmann tliat the Elohist and 
Deuteronomy always use the name Horeb for the same 
mountain which the Jahvist and the Priestly Code call 
Siuai The Elohist belonged to Northern Israel, but 
Judges V 5 shows that even m Northern Israel the other 
name Sinai was not unknown And it might be shown, 
though that cannot be done here, that the several accounts 
vary not only as regards the name but in tojiographical 
details Thus all that con be taken as historically fixed is 
that after leaving Gosheu the Hebrews abode for some time 
near a mountain called Sinai or Horeb (cf Israel, voI 
xiii p 396), and that this mountain or range was held 
to be holy as a seat of the Deity (Evod lU 1,1 Kings 

XIX ) “ 

IVhere, then, was this mountain? The Midianites, of 
whom according to one source Jethro was priest, probably 
alwap lived east of the Gulf of ‘Akaba, jet we can 
hardly follow Beke in seeking Siuai beyond that gulf, but 
mmt rather think of some point in the so called peninsula 
of Sinai, which lies between the Gulfs of ‘Akaba and Suez 
bounded on the N by the Wilderness el-Tih, which slopes 
gently towards the Mediterranean To the south of this 
mlikrness nses the Jebel oI-Tfh, a mass composed mainlv 
of Nubian sandstone and cretaceous limestone, which 
attains in fantastic forms an altitude of some 3000 feet 
te^ards the south and are cut off bj 

S ““®® known as Mount SwJ 

Ihe latter is composed of ]>nmitivo rocks, -granite 

ry ‘ ‘ke ancient 
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of tlio peninsula is about 11,200 square miles, the popula- i 
tion IS four to fi\o thousand souls, chiefly Bedouins of j 
^arlous tribes, \\lioso common name, domed from Tur, is 
Ton. Ira They ha\c sheep and goats, nith nhich they 

retire in summer to the higher lands, n here there is good 
pasture ground, and where springs are coniparatu clj 
common On the chalk and sandstone water is scarcer 
than among the primitiNO rocks, and often brackish 
Though the rocks, arc bare, there is alwa 38 icgotation in 
the dales, espcciallj' acacias and tamarisks, from the 
latter (7' 7nannifc)a) manna is still denied in quantities 
that lary with the rainfall On the lulls grow aromatic 
plants, cspeciallj Thymacc’c The fauna inchules the 
ibc\, lij ra^, and I 13 icna , the panther loo is sometimes 
found Flights of quail liaio been obsen-ed In some 
a alleys there arc well kept gardens and good date palms, 
the most noted oasis is. that of Fciran, 111 the north-west of 
the peninsula, which is watered by a perennial stream 
Whether Fciran is the Itephidiiii of E\od xiii is a 
question which, like the identification of the other stations 
of the Israelites, depends on the localization of the 
Iilountain of the Law 

There is no genuine jirc-Christian tradition on this 
subject The chief authoritj for the ancient sanctity of 
Mount Sinai is Antoninus Martjr (end of the Cth 
ccntuiy), who tells that the heathen Arabs 111 his time still 
celebrated- a moon feast there As sm means “moon,” 
this feast has been connected with the name of Sinai, 
but the proposed ctj mologj is not certain Of heathen 
origin, too, are the nianj Nabatiuin inscriptions (seo 
Naiiitcans) of Sinai, found especially in the W.ldy 
Mokatteb (in the north west), and sometimes accompanied 
bj rude drawings The language and character are 
Aramaic, but the proper names arc mainly those of Arabs, 
who passing bj graicd their names on the rocks That 
thej were pilgrims to Sinai cannot bo made out witli 
ccrtaintj The mscriplions date from the early jears of 
the Christian era, when the Nabat.ean kingdom was at its 

earh Christian tunes manj anchorites inhabited 
Siiiai, Imng for the most part 111 the cares, which are 
numerous cron in the primitive rocks Then monasteries 
were built, the most famous being the great one of St 
Cathermo in Wddy el-Ddr (the vallcj pf tho monastery) 
On Scrb.ll, too, there were many granite dwellings, and 
in tho neighbouring Pharaii (Phoenicioii), winch was a 
bishop’s see, there weie, as tho rums show, churches and 
convents 

Tho question then is whether when tho hermits lirst 
settled m tho peninsula there ovistcd a tradition as to tho 
place of tho Mountain of the Law, and whether they chose 
for their residence a spot which was alreadj traditionally 
consecrated by memories significant to the Christian as 
well as to tho Jew No assertion of tho existence of such 
a tradition is to bo found m Josephus, who only says that 
Smai was tho highest mountain of tho district a descrip 
tion which might apply to Serb.U as seen from the plain 
below Eusebius uses expressions which may also swin 
to point to Serbdl as tho place of the law -giv ing, and it 
must be admitted that the tradition which seeks the holy 
site in tho group of Jcbel ^Wsil (1 e, the mass of which 
Mount Catherine is the highest jieok) is not older than the 
time of Justinian, so that tho identification vvith Jlount 
Serbdl seems to have gi eater antiqnity m its favour in 
later times Jebel Miisd and SerbM had each its ovvn 
tradition, and the holy places were pointed out at each, 
thus from the monastery of St Catlierme a path of granite 
steps was constructed up to' “the Mountain of the Law, 
but similar steps are found at Serbdl That these traditions 
are not decisive, however, is almitted, more or Icss^ even 
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by those moderns who, hkc Lcpsius, Ebers, Bartlett, give 
their voice for Serbdk ^lost authorities still prefer Jebel 
hlusA or some point in that group, but they again differ m 
details First of all there is much difficult} m determin 
mg tho route b} which the Hebrews approached tho 
mountain Then conies tho question of finding a suitable 
plain for their encampment under tho mountain, which is 
best mot if, with Bobinson, Stanley, Palmer, and others, 
tho plain IS taken to bo that of al Bdhc and the o\ erhang- 
ing mountain to be Jebel SufsAfeh The latter is over 6300 
feet high, and consists of pasture ground, it does not fit all 
tho details in Exodus, but this objection is quite as strong 
against tho traditional site on Jebel Mus.! (Mount Moses), 
which lies farther to tho south. Jebel Milsd has been 
accepted by Tischendorf, Laborde, Bitter, Strauss, Farrar, 
and many others, on this view the Israelites must have 
encamped 111 tho narrow Wddy alSoba'fjeh, north of tho 
mount But tho absence of exact topograiihical detail on 
tho part of tho Biblical narrators, who always speak of 
Sinai ns if it weie a single summit and give no liint about 
several summits of which it is one, shows that m their 
time there was no real tradition on the matter, and that 
all attempts at identification are necessarily vain 

Lxleratare — Burckhnnlt, Traids tn Sj/iin, eCc , London, 1822, 
Leon do Lnbordo, Voyage de lAtahe Pelrtc, Pan®, 1830-36, 
Ilobinson, Bibheal Jlcsatrehcs, London, 1841 , 1 cj)siU 5 , Base, 
Berlin, 184’i , Stanlov, Siuat and Pafes/ine , Fmas, Axisri Onent, 
Stuttgart, 1867, Ordnance Siinai of the Pen of Sinai, South- 
ampton, 1660, 3 vols , rnlmcr, Desat of the Evodits, Cambridge, 
1871 , Lbers, I>uteh Gosen eum Sinai, 2d ed , Lcinsio, 1881 , 
Baker Greone, The Hciiexo ilxgration, London, 1883 , Hull, Mount 
Sexr, Sinax, and ll'est Palestine, London, 1685 Sco also the 
Palostino Socictj 's Qnarlerhj Stalemait, paasxm (A SO ) 

SINCLAIR, Sm Joim, Bart (1754-1835), a volu- 
minous Scottish author, was descended from the Sinclain, 
of Ulbster, a branch of the noble house of Caithness Ho 
was the eldest son of George Sinclair and Janet, daughter 
of William, Lord Strathnaver, and was born at Thurso 
Castle, 10th Iilaj 1754 For a short time ho had Logan 
the poet as a private tutor, and, after studying Greek 
and Latin at the high school of Edinburgh, entered tho 
universit} in his thirteenth lear He was_ admitted a 
member of tlie faculty of advocates m 1775, and was 
subsequently called to tho English bar (Lincolns Inn), 
but, prefermg politics to law, was in 1780 elected member 
of parliament for his native county As Caithness was 
then only alternately represented with Bute, he was in 
1784 chosen for Lostvvithiol, Cornwall, and 111 1 / Jo for 
Pctcrsfield, Hampshire, his parliamentaiy career extending 
almost uninterruptedly over thirty 3 oars till July lol 
In 1782 ho began tho issue of those pamphlets on various 
subiects connected with the welfare of the nation vvhicli 
made him perhaps tho most voluminous author of Jus 
time, his separate publications, as given in liis Memoxis, 
amounting in all to three humlied and sixty-seven Uis 
reputation ns a financier and political economist was firmly 
established by his publication m 1784 of the ^ 

the Puhhc JRneHxie of the Bixhih Bmjwe, to subsequent 

editions of which was added » ^'‘'/Sr'The 

Adminxsnatxon of the Bight lion Ihi/iam Pitt Th 
adoption of his plan for the issue of exchequer 
durm<r tho great commercial stagnation of liJJ pre 
Sed the rum of a large number pf 
manufacturers, and m 1797 ‘^ons'ilted him vvhen 

treasury threatened to become exhaubted, with tho result 

SS scheme known as tho “loyalty loan” was estab- 
lished On 4th February 178G Sinclair was crated a 
baranet of Great Britain After 
1770 hehnd set himself to improve ‘I'C ffiinilj 
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improvement When the board nas ^omnated Sehwan, the steep pass overhanging the water at Lakki, 

established by a chartei from the crovra he n-as nominated benwa , ^ distinctive 

Its first president From the agncul^ repmte P“bh J to the nghf bank, and lend it special attraction 

by this societj he compiled hm Co* qfil<jrncito,pabl then contrasted vvith the flat lowlands, merging into 

ml819 About 1790 he conceived a plan for a ^a<w on the left Sind has been aptly likened to Egypt 

Iccoimf 0/ ^ If the’ one depends for life and fertility on the ^llc, so 

'"ffiSrsIS w'as dsi ^^“/"^'“and hi S's^riddy to be ^olparcf" IlJSr^?bad,^T^ttX 

SS detocrJf2oT.Som 1 rogunto of a ata.d.ag .to remarkable fo,. to and todaom. tomVa, cag 

thousand men, at first called the “Caithness Fencibles,’ 
afterwards the “Rothesay and Caithness Fencibles , a 
second battalion of a thousand men was raised by mm in 
1 795, which took part in suppressmg the rebelhon in Ireland 
m 1798 Though originally a supporter in parbament of 
the war policy of Pitt, he afterwards joined the “armed 
neutrality" party, which advocated retrenchment and 
reform. In 1805 he was appointed by Pitt a commis- 
sioner for superintending the construction of roads and 
bridges in the north of Scotland. He was a member of 
most of the agricultural societies of the Continent, and 
held as raanj as twenty five foreign diplomas He was a 
fellow of the Royal Societies of London and Edinburgh, a 
fellow of the Antiquanaa Society of London, and president 
of the Highland Society of London No man of his time 
took a more coinprehonsn e and enlightened interest in the 
general welfare of the couiitiy or conferred on it more 
■jiihstantial benefits He enjoj ed the esteem and intimate 
friendship of many eminent contemporaries both at home 
and abroad, vnth several of whom he kept up au extensive 
correspondence He died 21st December 1835 

Bv hia first wife, a dau„1itcr of A'evander Maitland of Stoko 
Xenangton mar London, lie had two daughters, of whom the 
elder Hannah was the authoress of a work on the /’nneipfesQ/'f/ie 
OlirisUttn Faith B) his second wife, the Hon Diaua Mncduuald, 
oiilv daugiiter of Alexander, first Lord llacdonald, he had thirteen 
children, of wlioiu the eldest son, George (1790-1860), who sue 
LiLdcd to the barnnetev , was a schoolfellow of B}ron and Feel at 
Harrow, mid is staled hj B>roii the “prodigy of our school 
davs , the tliinl son, John (1797-1875), became archdeacon of 
Sliddle^cx, and, besides the Memoirs of his father, wrote seieral 
tIicoIo„ieaI wrorks , and the fonrth daughter, Cathenne (1800-1864), 
who for mans jears acted os his secretaty, after his death aelnevcd 
some distinction as an authoress, her pniiciiial works being Modem 
AcoomjiliikuKiUs, 183fi , Seotlaivl and die Scotch, 1840 , Modem 
Flirtation, 1841 , and Popular Legends and Bihle Truths, 1852 

«« CurntponJrnei of Ve right Urn Air John Smdair, Bari teltk Reminit 
tenn^ofpiiiinnoiheilaionrler, ‘> inlv Lomlon IS"! mnMtmoirtofihtLfe 
anJ Hails of the Right Ran Sir John Sinclair 3 toIs, Uloboi^Ii, 1837 

SIND, the westernmost territorial subdivision of India, 
and a frontier province of considerable importance in a 
^opiphical and political aspect, lies between the 23d and 
2Sth parallels of N latitude and between tbe 66th and 
1 1st mondiaiis of E longitude Its length from north to 
south IS estimated at 360 miles, and the average of its 
breadth from cast to west at 170 On tbe north it is 
bounded b\ the Klielat state (see Baltichistan), the 
Punjab, and Babawalpur, on tbe E by Jaisalmir and 
MnJam, or gcnerallj the more desert tracts of Western 
Rajputana , on the S by tbe Runn of Cutch (Rami of 
Aachh) and the Indian Ocean , and on the W by Khelat 
which overlap, it on the north Including the ahenated 

ilLTii" ““'1 the extensive tract to the south 

called the political supermtendency of the Thar and Par- 
aar, Its area is set down as between 56,000 and 67 000 
square niik- ' 

The one great geo^plncal feature in Sind is the lower 
Indu-, passing, ns it docs, through the entire length of the 

Tnc"£t^to‘ i) flirection, then turning 

omcuhat to the cast, then returning to a hue more 

dircctlj soiitli, and finallv inclining to the west, to seek an 



Map of Smd 

scarcely v le in interest as a native capital with Cairo , nor 
can Knrrachee, as a Europeanized capital, be said to have 
attained the celebrity of Alexandria. Yet there are some 
respects in which this particular province would not be 
wholly eclipsed, even in its outside pictures It contains 
many monuments of arcbieological and architectural 
interest, and to tbe traveller descending tbe river from 
the Punjab, or ascending it from Kotn, the coup dUml on 
the approach to Rohn is at times singularly striking 
The beautiful little island of Ebwfija ICidbr is a gem m 
Itself , aud there is at certain seasons undoubted poetry m 
the very dreannoss of Sakhar and Bakhar 

Owing to tlie defiiiencj of rain, the continuance of hot weather 
111 Sind 13 exceptional Lying between two monsoons, it lust escapes 
the influence of both Tbe south west monsoon stoiis short at 
^Uipat Eanilar, tlie north-west mousoouat Lnnachee. and even 

inJh i reckoned at more than six or eight 

inchM At times there is no rainfall for two or three vears. while 
at others there is a w hole season s rainfall jn one or two days The 
average temperature of the summer months nses to 95° V . and tlio 
winter average >s 60^, the summer maximum bting320° and the 

temperatnre on the sca^coast is much 
moro equable than elsewhere In Northern Smd wo find frost in 
winter, while both there and in Lower Sind the aummer Imot 10 
extreme andprolonged. Ihis g«at heat. Sm&~,e^i“ 
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TliC ‘ml I*' brgM\ (lipmlciil on ilio n\or oxfrdow Tint Rmid 
J>ro^ ition of nnltiri it, lioivri rr, nnrert'iiiilj rx« n ki d , nml not onli 
It tho 'irltml tolnmo of wtttr Rupnlud from tlie upper liiilnt liiliU 
to fiuctuition, liiu tlio pnrtirular Itiult imiinlntal or niilouelinl bj 
innti'lalion tnrj ik onlnift to tlm npnrft of Jlio rnor QuMtioiit 
of tlbnion mil ibltiMon irr then fore of frrfiurnt orcurrrnco, ninl 
tt It often (It Inril to tn olmther iicnlj tlirowii nn limit Imlmig to 
tlic Rtit' or nn imlitblunl projiriotor ns it ittoifciidp nlioit tlio 
loser in tlic else of liiids nc\\l\ subim igi d In tlic hiidii uliicb, ns 
a riilt , 1 TV n icln <1 nnnnilh niid in f nr proiiortion bj tlic iniiiidation, 
tin toil It *0 rieli nt to iirodnco Ino erojit or cien more m the Mir 
vilhont tlie ns-istan eof ininnre ‘?ilt it present in grcitqiiintitj 
Til' two pniicipil \rirh eropt ire tlie leninl, bnoiiii fit mil, sown 
11 ) intnnni nnd rcij>i d in tprnif,, nml ibe niitnmnnl, known nt Uiartf, 
fown in fiiinmrrwliili the nicr it liigh iiid nn>cd from October to 
Iteremlir In rome dlstrirts tin n it n dislincl Ibird crop cnllid 
/> t/init, so m in Mnn li nnd inped ni Iiilj ind Angntt Tlieiniplc 
mints of htitl indn nre tbeploiigb (Aitr), dnwii bj two btillockt, tlio 
birr*iw ("lA'irl i liei\ \ lo,^ of wood dnwn b\ four bullocks, n min 
stiiidnig on mb ind , tin seul sower (iidii), n tube fixed to the 
jdoiigli willi n wool'll finiiitl on tlie top, ii'cd wliile tlie ground it 
I' iiic plongln <1 fur Ibe Inst time , i enrieil book {diliro) with teelli 
hi 1 si\ , for rupinp, nml i line (/ ilrio/il, for weeding 
The j'timipil prodmtt iire li<jri (i will known Iiidnn gniii), 
Olid ji'iin {tlie Indnii niilbt), tiee, lottoii, mgir eniie, tobneco, 
oil s. ed<i 1 In It bub \ , nnd imligo Of tin se, w bent iimj bo con 
*■1 Icro 1 Ih^* ! j>rc 1110 /* of L jij cr, nml 1 nii of MuWlc 

and I,ottir *51101 Itatcs, plint niit, matigois, limes, oniiget, 
pimegniiii », <ilroii«i, figs, gni»es, apples, taminnds, mullxmct, 
and nn lont iro 'ii I to Ik. fruits eonnnoii to the einintri , and it 
IS ti'bU I lint ofli'c i<irt iiPifnniirt, jmilict, apricots, and other 
fruit IrcCt liici b en ' 4 ueef ssfiilli introilinid, but tlie stiitcnioiit 
must lie r'eiued with mine re miifinn in icspect of ijiiaiititj and 
fjinhtc Tlnte is no dmiltf tint tin fniilt iinpoi ted bj Hit Afghan 

tradi rs lind more f uonr linn ftn\ boim iwoductt 

Among the ebiif iiniiuficliirts iinj 1 m nniilioncd tlio gold, 
ailur, and siH eiiibronli riet, ciri'cls, cloths, licijiicrcd ware, 
horse traiipin_s ind utber leitbcr work, piper, pottcri, tiles, 
(swopts, md nnti bloel R, and tbo boxes niul other articles of 
inlani worl introdnccd more thin a conlnn ago from olumr 
'I ho 111 wotk a wnlrh txlcinhd imhntri in Imln, is also in 
logiic in Siml Aarioiisli coloured lie is hid in succession on 
the boxes, Ac , wliih tuniingon the lathe, nml the design is then 
rut through tin dimriiit colour. Hidenbid 1ms long been 
fninuin for its sill s ind cottons, «ihtr and gold "oik, and lucqiicrcu 
onnments, and the dntrn I could once Imnst of skilled worMncii 
in anus ind armour, but, iinliss the dcnmiid for the proiliicts ot 
ita iiiilustrics inireise, it is to bo feared lint its old reputnlioii 
will not long lir iinnitnwnd In llio clollis called suoi, silK. is 
woven with the striped cotton — i pnctiec jKissibli duo to the large 
Mohammcdiii poiml ilioii of the cmiulri, us im Moslem cm wear 
a Riniiciit of iiuro silk without infraction of the law As refnnls 
the ciniets, Sirtiiorgu Ihrdwood slates that those from Sind art 
tbo clicniicst, cnir:est, nml Icist diiriiblo of all made iii Imho 

I oriiicrh the} were fiiio in design and colouring, but of Into j ears 
t1ic\ lia\c griilh dctriiontcd The clieaji rugs, wliicli ecu for 
about 9s cicb, arc irmdo willi tlie julo (if not nltogclbcr) of cow 
Inir, WOK 11 111)011 a commoii cotton foiiii nfion, willi a roiigii 
licniiicn sliooU 1 lie inttcnis arc bold and suited to the material, 

nnd the dies good nml hnriiioiiious 

In 1837 the zoologi of Sind was reported bj Murncs to com 
piise of genera niid^siiccics 20 mammals, 191 birds, 30 fishes, 

II reptiles, besides 200 in other dcpirlimnts of natiiral liiston 
Of wild animals wo find the tiger (in the 

the hMcno, the j/«r//iar or wild avs (in tlio south inrt of the I har 
and I’arkiir distncl), the wolf, jackal, 

rJtnrho or hog deer, hares, ami iiorcupmos Of bmls of Hcj, U « 
Ulliirc and iicm’l lancties of falcon may he 
flatniiigo, iiehcaii, stork, cniie, SJ !>»'“« 

shores of the della llcsidcs these there arc il o uhara Ibwwrd) 
Ti hir t o roTgrouco, quail, partndge, and lanous kinds of 
parroU "vaterfowTarc idcntifiil , m the cold season the 
Jf/mndfu are colored with wild geese, /ulaH< 7 , ^"ckS' |c^ * 

and Slime Among other iiiimars to bo noted are scorpions, lizards, 

sheep and goits, horses and asses (small but li y)’ ' j. j 

bulhcks or fish there are, on the sea j J, 

rajs, nnd skito , cod, s/r, red snapper, 

dnngdnt, and burn abound A kind of nlcntiful fish 

coxst In the Indus, the finest fill cured and n ost plentiful lisii 

IS the jmIo, gonerallj iJoiilified witb the mrwiafak 

fiamlhro (ImIco rolnla) and iniillct, 

gandan (Nolopterus kapirat), Jhaqo or j, i Uacronea aoi) 

pnpn (Jiarbus sartma), shaliir, jcrUin, Mul ' cLnuciitlv mot 

are alro found Otter, turtle, and porpoise mo frcnuciitly a 
with, so too are long snouted alligators nnd watci snakes 


Tlte extent of forest land is rclnlnelj small The forests (about Forcstr, 
eights spscii in ininibor) are situated foi the most part on the banks 
of the Indus, and cstciid sontliwnrd from Ghotki m the Rohri 
deputy collcctonto to the muldlo delta They are dcscnboil os 
mrrow strips of liml, fioin two to llirco miles in length, and 
ranging from two furlongs to two miles in bicndtli Tlio largest aro 
between 0000 and 10,000 acres m area, but arc subject to diminu* 
tioii owing to the cncroachmonts of the strenm Tho wood is 
nriiictpill^ bdbul {Acaeta arabica), bahan {Pojnilus cuph alien), nnd 
/audi {Proiopit <>inctijem) Tho hdi {Dalhcrgia SissU) grows to 
Bomo cxtiiit in Upper Sind , the iron wood tree {Toeoma undidala) 
li found ncir the iiills in tho Jlcliir districts There arc, besides, 
tho itim (Vclia Azndiraclda), the pipaf (Aicus religwsa), tlic (A* 
{/tzuphus Jitjuba) Tlicdella 1ms no forests, hut its shores abound 
with imngroio trees Of trees introduced by the forest depart- 
ment w 0 Imi 0 the Ininnnnd ( Tamanndtts indtea), several Australian 
Willie trees, tbo water clicstniit {Trapa, iialans), tbo aula (Embhca 
ojiieiiialis], tlio btiliera {Tcrminalia JJellcrica), tlic carob tree {Cera^ 
tonitt Sihgiut), the Cliiiin tallow {Slilhngia scbifera), tbo b6l (A'gle 
Mnrmelos), and the iiiaiialt (llassui lalifoha) There is a specially 
orginized foicstdcpirliiiciit. 

lor ndmniistnfUc puriioscs tbo province 1ms five well under Tcm- 
stooil diiisious —(1) Frontier, Ujgier Sind, of winch the pnncipal torial 
town IS Jaeobibad, iinined alter the late General John Jacob, Jivlsiorr 
C B , its foniulcr , the hniiilct which occupied its site in 1843 wm 
1 mere speck in the desert, and its imiiic, Khangarh, can hardly 
be associated with the line canal and abundant vegetation now 
marking tlic localitv , (2) Shilarjmr, with its capital of tboMino 
name and Sakhnr, both notable places on tho right bank o* 

Indus , in tins divn-ion also arc the towns of Ijnklinim and Bohn, 
the list on the left biiili of the river , (3) Jlgderabad {Ilaularabad), 
of which the chief town, liaiing the same name, was tho capital 
of the iirov ince jirior to tho British occupation , (4) Jiurraehee 
(e'frae/ii), with its modern Luroiwaiiizcd capital and harbour and 
Tatiha, a town of iiilorcsting local associations, {t) T/iar ana 
Parlar, nn oiitlj ing distiict on the south cast, more or less part of 
the dcsirt tract extemhug far and wide m that partmiilnr quarter 
ilesnits these llicie is the Icmtorj of Mir 'Ah Murad, Talpnr, greatly 
curtiilcd of Its original dimensions, but bUU fonning a largo lana 

■Where cultivalioii ilciicnds so much on tho character of the years ueven - 
imnulalton, it is natnml that tho revenno should bo uncertain m 
1883-84, for iiistanco, tho nvcrwisahnornially low Consequently 

tho area o( cultivation was coiitraacd, and, '''‘‘lo 
missions hod to lie granted, collections wero with 
out The ninfall, moreover, except in ,1-''° ^^'“''nT‘1 
tiict, VMS not Old) seaiilv but unseasonable 
the THiifall was cspccinllj favonrahlc, and owing to an wrly m- 
iiiidalioii and wise preparations lands never before cultivated wero 

^™’lic'*‘'T 0 ss'’*cnnil'*'rc^^^^^^ in Sind amounted in 1883-84 to 
R^OsfrW, and the land revenue to Iks 1, 171.025 n round 
iiiiiiilKirs ami I'uglisli 

lion of tho rupee— tlio lolil is about £487,000, of which turce 

LTuiose of Shikmpwr and Ilyd. ra^ad But ho cdmractcr 
inliabdaiits diM.rs from that of other large towns in Sintl incy 
m^foMhe inost Jirt foreign nnd migratory, and do not reprasent 

reinaininir thud TIio Jlolmmnicdafis may bo divided into wo 
cn-nt boibcs— tho Siiidm proper and tho naturalized , 

Siiidi proper is a dcscLiulant of the ongina I^oli^n 

bo is n Sum tliougli some of tlio Sindis belong to the Shin sMt 
Sicie are prob^J ">oro than three ImndrcS 

origiiiallv Afncaiis, tho Momnns , ami the Kbwajas j 

population of Smd may be div idcd into t m follo^w 

castes — tlio Bralimnns, Ivshatnis , , Sikhs nnd tho roll* 

their subdiv isKiis Bosi.les tbese tliero are tlm S'bhSj^^ ^ , 

gious mendRniits-tbo Saiiasi, Jogi, Gosain, and ugar, 

Brahman ongin „ , , nunrter of a Bloca* 

The ediicatioiiil progress made in bind duniio * *jg 58 thorot’oc 
century Euceecding tho ^ Ws, at Ivurrachco, 
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thogriat Akbar giNGAN, a form of the nnmo Si g/un Foo {q v ) 

to DcW Intbenieanvclnlaitliadbccn Roicrncd br vrincesai^ SINGAPORE, a Brilisli dcpcndcnc}, COmincrcial\> 
Jwtti oluefs, aU of nhom ' ’’inlanLSCdm ti!m and administratively the most iiniiortant of the Stiiaits 

Snxn^NTs (, t. ), which form a 

li 4 -a mvaU AVlmn ‘Nflfhr took 7 ?osscsa)Oi) of tilo 1 ^ 'TA tticumiApAnh islets 
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lamts vpest of the Indiw, one Nur Mubanunad kalliora was the 9 I«m» BU 
ruler in SmiL Tha tribe to nliich lie bilongcd claimed lineal p 
descent from Abbas, nnLlo of tbe provbet, and bad a wnten spread 
rennto for smetity Tbcir political iiiflucnco bad been, niorcorer, 
luoreanog for many years, and in tlio poraon of one or two of tiicir 
stroncer tliicfs they bad on sundry otcasions risen in arnis against / 
tbo iWnal troops. In 1701, or tlurty eight jeaw before the i 
Persian invasion, Yar Muhammad Kahora bad obtained pos^sioii 
of Slukarput, and managed to get from tlio Jliiglial cnipcroi a finnan > 

confernng upon him tbo "snbahdan” of tbo Dora dwtiute, witli 
tbo title of "Klnida YAr Ivhan ” On Ins death iii 1719 be ba«i ^ 
extended liia terntorv by tbo acquisition of tbo Ivaiidinra aiiii 
Larkbaua districts, and of Sibl, a vast tract of coouto tbe» Jii 
cbidin" within its limits Sikbar as well as Sliikarpnr Ho tins 
snooped by bisson Hur Miibammnd, nbo, as above sboini, was in 
the unenviable position of having to account for Ins actions to no 
less notable an antagonist than Nadir lumsclf The bitter 'ftas 
cveutoally appeased by an annual tnbiito of 20 lakhs of rupees, and 
on bw return to Persia conferred upon the balboro prince tbo tille 
of “Shall Kwli Khan On Nadirs death tbo Sum lands of Kur 
Muhammad bccamo tribntaiy to Ahmad Shah of Kandahar, the 
transfer being sealed b\ tbo bestowal of a now title, “Shah Nawaz 
Khan " lliwi occurred lu 1748, Irom vibicb date till 3783— when j 
Abdul Nabi, the list of tbo EalUora princes was defeated by Mir 
Fatli All Khan, and the mlmg dynasty forcibly superseded by the 
Talpur Balucb chiefs— the local history is a mere record of conflicts 
and reconciliations, treaties and erosions of treat! , as regards out 
side powers, and of revolution and bloodshed within 'ibe seat of 
government had become established at Hyderabad, fomided by 
Ghnlani Shah Kolliora m 1783 Wo now come to the Talpura. 
These Baluchis had immigrated to Sind from tbcir native bills 
under a Mir Sbabdad in the early part of the 18th century, and 
had tal en service uiiderNurMuliamnind Kallioro. Shahdnd, raised 
to rank and influence, died, leaving four sons, the third of whom, 
ilif nuliram, succeeded as head of the tube. Ills murder by a 
grandson of N nr Muhammad was one of tbe main causes of Uie ill 
/cehng which had culimiialed in hitter hostility when hter acts of 
ticachcry and barKinsm sealed tbe fate of tbe tyrant nilers Tlie 
Talputs entered Hytlemltad ns conquerors , but unfortunately for 
tbo consolidation of their sovereignty the sn$ 2 ))C] 0 U 8 nature of Mir 
Fdth All, the head of the house, alarmed his near relatives His 
nephew Sohrab fled to Upper Sind, and founded the pnncijialitv of 
Knnirmir, wliilo Tara, mot mg eastward, became tbo indepcudent 
chief of Mirpur Liter on, Mir hath Ali, undeterred hy iTiiisious 
winch be had no j»wir to prevent admitted to a share of his own 
^vcniment of Hyderaliad bis three younger brotbera, Ghnlnin All, 
harm All, and Murad Ah On tlio death of Path AU in 1801 1 
1 ‘i ^''gBtbcr, and when Gliulam AU was 

Jvilleuinlell the duumvirate remained supreme, but, on tbe death 
of harm AU in 1828 and Murad AU a few years later, the old By stem 
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Singapore and its Environs 

to the south and west within a radius of 10 miles From 
the mainland of Johor, as this part of the peninsula is 
called, Singapore island is separated by a strait, Salat 
Tabras or Tambrosh, less than half a mile wide at tho 
narrowest point, which was formerly the mam cliannel of 
navigation to the Cliinese seas The name of Singapore 
Strait IS given to the much wider channel which separates 
the island on the south from the various islands of 
Butang, Batang, Buitang, Ac, belongmg to the Dutch 
East Indies The snrface of Singapoie is undulating, and 
j divoiBified by hiUs ranging from 70 to rather less than 
400 feet, the highest point being Bukit Timah, to the 


butorj fbapohUcalofEcorsm I northwest of the town (about 519 feet) Geologically 
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tho core of tlio island consists of crystalline rocks , but in 
tho west tboro nro sbalcs, conglomerates, and sandstones, 
and all round the island tbo \allc}s are filled nitli alluvial 
deposits on a much more o\tcnsno scale than might bo 
looked for nhcro none of tho streams have a course of 
more than si\ miles, or attain to any considerable size 
except after bca\j rains (see details in J K Logan’s “Local 
and Relatwo Geologj of Singapore,” in Join Beng Asi 
Soc, lol \M , and “The Geology of the Straits of Singa- 
pore,” in Lo«d Ceol Join , 1851, \ol mi) Tho south- 
western shores arc fringed with coral reefs, and living 
coral fields are found in manj parts of the strait Being 
cliicflj composed of red clajs and Interite, tbo soil is not 
generally rich, and requires careful and liberal husbandry 
to make it really productnc 'Wlicn it was first occupied 
bj tho English the wiiolo island was covered with forest 
and jungle, and, although this nas largely cleared off sub- 
sequent to 1837, when a mania for nutmeg plantations set 
in, tho moisture and warmth of tho climate Iiaio kept it 
clothed with luxuriant and perpetual icrdurc, in which 
palms, ferns, and orchids aro conspicuous forms "Near 
tho shore, by tho mouths of creeks, are grouped quaint 
dwellings of fishermen, built of wood or palm leaf standing 
on piles over tho water In the smooth sandy bajs cocoa- 
nut palms shelter fiicturesquo ^lalay houses More inland 
wo find groves of fruit trees, small patches of sugar-cane, 
Chinese gardens, tapioca and indigo fields Neat bun^- 
lows — the residences of officials, merchants, and rich 
Chinese and Arabs — di\ ersify tho scene, particularly in tho 
vicinity of the town In tho remote parts of tho island 
more especially there are waste spaces which wore formerly 
gambler plantations and aro now coicred with coarse 
lalang grass” (Qoiernor Wild) The nutmeg trees which 
liad for twenty jears been a mam source of wealth wore 
blighted in 1860, the plantations wero completely gnen 
up , and, though many of tho abandoned trees recovered j 
and nutmegs can still bo gathered in Singapore, they hai o 
never again boon cultivated Cotton planting w as next 
tried, but without success, and though cinnamon grows 
well tho labour necessary for its cultivation and manu- j 
facturo IS too expensne Gutta perehn, originally intro | 
duced to England from Singapore, was so much run upon 
that all tho trees of that kind in tho island w ero oxter 
minated Gambler and pepper, both at one tiino largely 
grow n, have for many years beon of littlo account Liberian 
coffee, pine apples, cocoa nuts, and aloes aro now tho most 
important objects of cultivation Quite recently districts 
have been enclosed for reforestation and tho eucalyptus 
and other trees lia\ e been planted Almost all kinds of 
fruits do well in tho island, — tho custard apple, pineapple, 
sour sop, lime, orange, and plantain being in season iieaily 
all tho 3 'ear, and tho durian, blimbing, duku, langsat, man- 
gosteen, rainbutan, tarrup, tampang, Ac , in July and 
August and also for all or some of the months botween 
November and February Tho botanical and zoological 
gardens at Singapore, connected with tho Agn Horticul 
tural Society, liavo been devoted to tlio introduction oi 
economic plants, such as China and Assam tea, salt-bush 
or Bhagodtd, which forms excellent foddci, Ac 


In climate Singapore is nondorfully fortunate for a country 
wntliin one degree of the equator There is hardly any seasonal 
change, and the aunnnl range of tcmi>onituio is generally only from 
70' to 00° ” 'i ho nights ospcciaUy nro i ery cool and rotrMning, 

and enable people to sleep without difficulty ” Tho 'f 

almost uniformly strene, and the face of the ocean is only disturbed 
b\ the swell of distant tempests in the China Sea or the Bay oi 
Bengal Tho north east monsoon is tho master w ind from Wovom 
her to Aiiril, but is generally neither peraistcnt nor powerful, and 
tbo soutii vfCst monsoon is oven less regular in its action l 
fioutlicrly niuds in May nnd Juno known ua Jam winds J 

mucii tho character of land and sea breezes, but are considered v ^ 
enervating m spite of tho pleasant feeling of freshness which ti y 


at first produce Rapid squalls (snmatras) also occur dunng tho 
south west monsoon and beneficially clear the air Instead of 
periodical runs there aro (on a sixteen j cars’ aicrngo) 167 wet dais 
distnbutcd throughout tho jear Tho annual minfiill is 92 27 
inches, 1886, n i cry dry }car, showed onb 69 inches, according 
to Dr Rowell’s report Tho mean maximum temperature in the 
shade is 80' 7, tho nio.in minimum in tlie shade Tho highest 
temperature obscri od during the sixteen j ears w as 94° in Apnl 1878, 
nnd tho lowest 65' in Fobruary 1874 Most of tho domestic 
animals of Europe hai e been inti educed, but not in groat numbers 
Deer, wild hogs, sloths, monkejs, and squinols are tho more note 
worthy mammals, and tigor>, which fonncrly commiltcd sonous 
depredations among tho natives, still occasionally find their way 
across tlio strait front the mainland IVIion tho first census was 
taken in 1824 tho scttloment of Smgaporo was found to contain 
10,603 inliabitanis, and bj 1850 this number had incroasid to 
ncaily 60,000 Tho following figures show tho more important 
conqionents of tho iiopulation in 1860, 1871, and 1881,— tho totals 
for those jears being 80,792, 97,111, and 189,208 respectively — 
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1871 

IBSL 

Europeans and I nrasniiis 
Malnj s 

Iv lings, &.e 

Chiucso 

Javanese 

2,445 

10,888 

50,043 

3,408 

3,207 

19,250 

10,241 

54,098 

3,239 

2,769 

22,165 

12,058 

86,760 

5,881 


The totalis estimated to bo now well o\oi 150,000 The pro 
pondcrance and rapid increase of tho Chinese is a most striking 
feature, mamlj due, howcior, to a steady stream of immigration 
Tho death rate in Singaporo is very much higher than the birth 
nito— 4473 being the aiorago number of deaths in 1881-88 against 
1919 births This is largely to bo ascribed to tho paucity of women 
— 33,785 females to 105,423 males in 1881 In the small number 
of Europeans proper — 1283— there are niueteon nationalities rc 
presented 

Tho only town in tho settlement is the citj of Singapore, the 
gonoral ittjutal of tho Straits Settlements It bes on tho south side 
of tho island in 1' 16' N lat nnd 103' 68' E long, n bnght, 
picturesque, prosperous, nnd progressive place, with a sea froiitngo 
extending for about 6 imics fiom New Harbour noith cast to tho 
Rochoro nnd Knllang submbs Under the control of its mnnici 
pnlit), wliicli has n j early rovonue of more than 800,000 dollars, a 
grant a anotj of iinproi oments bare boon olfectod— tho ni or dredged 
nnd doepciiod, forcsliores roclnimcil, bridges built, trois planted, and 
public buildings erected — w ithin the last six or sovon j cars, '1 ho 
principal churches, the court house, and the European quarters 
gcnorally aro situated on tho north side of tho n\or, while on the 
south Bide extend tho wan houses and shops of tho Europenn nnd 
Chinese traders On Ptol Hill, 170 feet high, stands a citadel , iind 
on Goioriiniont Hill is tho Govcriinient honso— a palatini resulenco 
in park like grounds Tht cosmopolitan character of the popnln 
tion cues great brightness of colour to tbo crowded stixets and is 
icfloctcd in the architectural peculiarities of the iiatiao quarters 
—where Mohnmmodnu mosques, Chinese joss houses, and Hindu 
temples nro equally at home Among tho more important European 
cdilices oro St Andrews cathcdml (first coiisooratcd m 1838, 

S resent building erected in 1861, became cathedral in 18/0), tho 
;orann Catholic cathedral, tho supremo court house, tho now post 
olfico (1883-84), the now police courts (1884), tho Eiiropwn hospital, 
tho jail, tho Tnitgliii barracks, and tho Rnfflos school (dating from 
1823) Tho Raflies puhhc libnirj nnd mnsoiim had 320 subscribers 
in 1885 nnd 34,250 visitors, tho books issued nnmboriiig 16,348 
Several Enghsli papers, as \roll ns one Chinese and one kialay, are 
published nt Singapore As a trading port Singapore has OTcat ad 
vantages ov cr and nbovo its position on tho Straits Tho harbour 
IS safe and has good anchorago, nnd it can be approached without 
tho nssistnnco of pilots from threo directions ^ ow Harbour is tho 
naino of tho channel which lies botween tho southcni projection or 
the mam island nnd tho small island of Blnkan Mnti, and is diudcd 
by tho still smaller island of Ajer Brazi It is thoro that tho 
Peninsular and Oneiitnl Steam Navigation Companv and the Jles 
Bngencs Muntimcs ha\ o tin ir docks and deiAts At Taiijong Ugar 
there are two graving docks,— "Victona Dock having a length of 
450 feet, a breadth of 66 feet, ami a sill depth at spimg f O 

foot, nnd tho corresponding figures for Albert Dock being 4/0 feet, 
00 lot, and 21 feet Tho tw o Now Harbour Docks aro lyspcrtiv o v 

416 nnd 459 hot long, and 42 nnd 62 foot broad, and have sill 
depths of 14 15J amt 19-20 feet At Palo Brain, Bon Acconl 
Dwk has a length of 330 foot, n breadth of 50, ami “ 

17 A largo ndiiiiraltj dock fqr tho uso of ships of 

IS boiiig cmistructod Opposite Singaporo proper S'u 

to a few fathoms Tho tides (tables of which wore 

tn 1884) nro ns jet imperfectly registered, but in , I 

consist if a pnncipal l!mh water and ^ 

wcondnrj high water and low water of the most limitca range 
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tramwaj was opened from Taiyong Ia„ir j,ut 

omte iwcntli the town was practically without 

Lee 1S85 tlm colony has wMtrnctcd a sines of l»tt^^^ 

non" Blakan Mati, Mount Palmer, A.C , at a cost of */o,00U, ana 
thei’ome Goierument has exj>endcd £00,000 ou the „ 

The name Singapore or SiMapnra, i e , L on Ciu , was onginal 
given toTtoL'Younded hi Hindmz^ Malav or javanise settle,^ 

from Sumatra at an early dale in the Chmlian tnu The cow 
nierml importance of the jilacc in the lUh mu tun is attmted \ 
Banos, hut the Sanskrit onyn of the name had bj his time bttn 
forgotten, and he was taught to derne it from Malai wordi ^ot 
lane afterwards the tom must haac fallen into demv, and at the 
Ti-f nnnin g of the present centurj the onlv tram of ite existence 
was certam rock instnptions in a veri old charactir, and the ''I'®*® 
bland had not more than 150 luhahitauts jilexandcr Scott 
recognized the cscellcnt poation of tlie island in the loth ccntiin, 
and Sir Stamford Baffles, uhose attention was called to it hj 
Captains Pvos and Crawford of the Bomhat marine, luted on it as 
the site of the great commercial emponuui which he determined 
to ronnd for the encoura^euient of Bntish tnitle in the In 

1819 Ttfrmission was obtain^ to build a Bnti:>h facton on the south 
coast , and in 1821 the island was purchased from the sultan of 
Johor for 60,000 Spanish dollars. (£13,500) and a life nnnnilt of 
21,000 dollars (£5100) The cm hecainc the capital of the Straits 
Settlements instead of Pnnee of B ales Island in 1832 

See Be cite ^osajeorihtSamannj CoHlnc*oods to(urorfW« /’flmtV* fii 
Vie Chinete i^oi Thr L reeler/ of lie •^railt 6c« taienU for the J junta! 

eftht IlntUt entuA of the ropil Atia te SoeMf pntiliJied at ilnEap'-'re . <u»l 
otlier fforte qaottd aniltr the lies Jliig Siauis ScTTuntiatrs 

SINGBHUM, a British district in the lieulcnaiit- 
governorslup of Bengal, Ijing between 21° 59' and 22* 
53' Is lat and between &5° 2 and bO’ 56' E long It 
has an area of 3753 square miles, and la bounded on the 
N by the distncts of Lohardaga and Mnnbhum, ou the L 
by 31idnapur, on the S bj the tributary states of Orissa, 
and on the W by LohArdagi and the tributary states of 
ChutiA Edgpur Its central portion consists of a long 
undulating tract of country, running cast and west, and 
encloaed by great hill ranges The deprcasions Ijing 
between the successire ridges comprise the most fertile 
part, which vanes in elevation above sea level from 400 
feet near the Subamarekbt on the eaat to 750 feet around 
the station of (}h&ibdsd South of tlus an elevated plateau 
of 700 square miles rises to upwards of 1000 feet In 
the west of the district is an es.teusiv e mountainous tract, 
sparsely inhabited by the wildest of the Kols, while in 
the extreme south west comer is a still grander mass of 
mountains, known as “Soirauda of the seven hundred 
hills,” rismg to a height of 3300 feet Tiom the Laydda 
range on the north-west of .SingbLum manj rockj spurs 
strike out into the district, the more prominent of them 
attaimug an elevation of 2900 feet. Among other ranges 
are the Chaitanpur range reacluug an clevahon 
of _629 feet, and the Kapargtdi range, a conspicuous ridge 
rising abruptly from the plain and running in a south 
rasterly 'direction until it culminates in Tuihgdr Hill 
(2492 feet) Tlie pnncipal rivers are the Subarnarekho, 
vvhich vnth its affluents flows through the eastern portion 
of the distnet , the Ivoel, which rises v est of Ranchi, and 
drains the Saranda region, and the Baitarani, which 
touches the southern border for b miles About two- 
tiiirds of Smgbhum district is covered with iinmeval 
forest, containing some valuable timber trees . m the 
farwts tigers, leopards, bears, bufialoes, and several kinds 
of deer abound, and small herds of elephants occasionalK 
^nder irom the lleghdsani Hills in ilorbhanj The 
climate is dry and the hot season is extremelv trying, 
the thermometer frequently registering 106“ ]; in the 
shade, the average annual rainfall is about 57 inches 

•The census of 1881 disclosed a iKipulation of 453 775 fooft rri 
male, aa-l 227.094 females), Hindis numKrid 447 810 
imalaas 2329. und Chnstmm. 2188 
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population of more than 5000 is Clmibmn, th" cml sliliwi and 
Kimtrativc headnuarters of the district, nth COOC in labrtants. 
The staple crop of Smgbhum is ncc, and the other tliicf ctojis 
are wheat, Indian coni, jaase, gram, mustard, sugar catic, cotton, 
and tobao o The pnntipal mauufactuns arc toar.c, cotton cloth , 
bru'S oml earthenware cooking uttn<-il,, snd toipi.tonc ttlatPr* 
Cereals, puI,",, oil scc-Js 'tick lat. and iron romi rre the chid 
cx}>orts , and the iinitorts include 'alt, cotton thread, I iigitsh clotli 

goods, tobaceo, and brass utensil' * .i 

Colonel Dalton, in his lo'oyy of Um-iof, mvs that the 


intercourse between , < •, ^ 

proious to 1810 Tlio llos or Kols tl o tluriLtcnsuv. 

abon' lual race of 'tingbhum distncl, wouM nllo \ no rirangir to 
scttle°in, or even pass through, the Kolhtiu , tlirv v ere, hot ever, 
subjugated in 183C, when the head men Mitered iluo «ngig mciits 
to bear true allt^jwucc to the British CrO^cmjiKiit The country 
remained tranquil and pro Jimous until le5i, whin a rebellion 
took jdarc among the Kols umlcr Parabat 1! ija. After a te-dions 
eamjiaign tlicv surrendctid in ISS”, and the cajdure of the raja 
put a stop to their disturbances 

SIXGIXG See ^ oicn. 

SINHALESE. SceCevlon 

.SINIGAGLIA, or Semg vllu (the oflicial form), u city 
of Italv, in the jirovincc of Ancona, in 13° 4" 16" N lat , 
on the coast of the Adriatic, 17 miles bv rail north of 
Ancona. It is v.cll built, with broad and well paved 
Streets, and has the general rpiieanncc of n thriving 
commercial town A modern eathedml, erected 'ub'eijuent 
to 1787, a large Jewish svnagoguc, a theatre, tlie tom 
muual buildings, and the old pahee of the duke> of Urbino 
are the more notable building- The commuiml library 
was founded by Cardinal Nicjla Antonelli m 17C7 and 
the principal hospital and one of the tirplnnage- dat*> 
from 1534 The fiort is formed by the lower reaches of 
the Misa, a small stream which flov s through the town 
between solid cinbankniciits constructed of Istnan marble 
Between Tuly 20 and August 8 .Sinigagha annually holds 
one of the largest fairs in Italy, which date.* originally 
from 1200, when Serguis, count of .Sinigagha, received 
from the count of Marseilles, to wlio'C daughter he was 
affianced, certam relics of Mary Magdalene Tlie fair has 
diminished in importance since the ojiening of the railway, 
but formerly it used to bo visited by mcrchant<; from 
France, Switzerland, Austria, Germany and especially the 
Levant The population, exclusive of the 'uburbs was 
10,501 in 1861 and 6634 (commune 22,199) in ISbl 

Smigagha is the nnciint Sena (2^^) or (lo di-tiiigui'h it from 
Sena Julia, i e , Siena) Scni Oalhea, a town of the Oalh *?inoiic« 
Unrtfvti), whose name apiK.ars as Stnogallia as tarlv lu. I hm 
Stua vvas niaJo a Boniau colon v inimcdiatolv after tin. comiuict 
ortho Scnoncs lu 280 B c It was the rendmons of th. eoiisuls 
^viui and Kero hcfoic tlic battle of tbe Jklaunis, also 1 nown ns 
wie battle of Sena, in whitli Ilnsdrubal was defeated (207 B c ) 
The sack of the town bj Pomjiej, Sulla’s lieutenant, in 62 b c , is 
the onl\ otlier notable fact in its ancient annals Ravaged hv 
Alarie, fortihcd by the cxarcli Longinas, and again laid waste bv 
the I^mbarife in the 8tli centurj and bv the Saracens in the 
I PI.,! 2 j"*Sagha was at length brought so low bv the Guclf and 
, Ghibelbne wars, and csiieeiallj by the scvcnti.^ of Guido do 
I MontofeUro, that it was choseii bv Dante ns the tv i.ieal instance of 
, a rained citj In the 35tli centurj it was captured and recaptured 
a^in and apiii bv the Malatcsta and their opponents ‘■I'aLond 

fortificatioiis round tbLlown in 
in t of Simgaglitt was bestowed bv Pius 11 

but the jKioplc of the toL in 
1464 placed themselves anew under Paul II and Giaconm P.innin! 
mini in 1472 failed in bis attempt to seize t ic plaie rJ'fv?* 

p NATIo^AL Debt, voL vvii 

thf a town and seaport on 

er y projection of the Anatolian seaboard JTliongh 



it possesses tlio finest natural liivibour'savo one in tlio 
iBlack Sea, defective coniinuiucattoii with the interior, and 
the consequent rivalry of Incboli (since about 1848), have 
proientcd Sinope taking its natural position os a great 
commercial coutio But between 1882 and 1885 roads 
have been coiistructod which give direct access southward 
to C.esarcn and e\ cn to Tarsus, near the soiitli coast The 
tow’n still boars the stamp of its former importance On 
the isthmus stands a huge but for the most part ruined 
castle, originallj Bjzantino and afterwards strengthened 
by the Soljuk sultans, and the old town is surrounded by 
Byzantine walls Of early Homan or Greek antiquities 
there is little trace , but the ancient local coinage furnishes 
a 1 ery beautiful and interesting series of types (see 21 J 
P Six’s paper in TAc iYwHiisHia/ic 1885) The 

population has not greatly changed since 1868, when it 
was found to bo 9668 inhabitants, of whom 7299 w’erc 
Mohammedans and 2369 Greeks and others 


Sinoiw (Sit lirvi), wlioso origin was in^tliicalb assigned 1>3 ils 
own nncicnt inlnbitants to Autoljcus, a coinmnion of lloiculcs, 
was colonized tlio 2Iilcsiaiis, and nltiinatel}' betanio tlio most ^ 
flonrisliiug Greek settlement on the coast of the Euxinc In the 
6tli century bc it rcLCiied a coloin of Atlicmans, and bi tlio 
4th it had extondcil its nuthonti oicr a considerable tract of 
country and become itself the mother of sevcnl colonics — Ccrasns 
(KemsAn), Trapezus (Ticbizoiul), Cotiora, Ac Its fleet was 
pncticallj dominant in the tuxint, except towards the west, whero ^ 
it shared the held with Bjzantium when in 220 110 Sinope 
ivas for the first time attacked bj the king of Poutiis, the assistance 
of the Kliodians enabled it to maintain its ind« pcndciicc But 
where llithradntcs IV failed Pharnaces succeeded, and the citj, 
taken bi surprise in 183 B c , beoamo the capital of the Poiitiaii 
monarch) Uudor jlithradatos the Groat, who was bom in Siuo|ie, 

It had just been raised to the highest degroc of prosnentr, wath lino 
hmldmgt), iiai al arsenals, and w ell built uarhour*!, when f ho Eomans 
under Lucullus ami Pompej cfilotcd the subjugation of Poutus 
In 64 B c the hodj of the murderol Mithradatcs was brought 
homo to the rojal mausoleum Under Julius Caisar the Cit\ 
recoiled a lloman colom In the Middle Ages it bomme' 
subject to Trobizond, ami iii 1470 it passed into the hands of the 
'I'urks In November 1853 the Kussian mco admiral Xsaklnraoif 
dcstroj od hero a di\ ision of the Turkish fleet and reduced a good 
part of tlio town to ashes 


SIOUX CITY, a citj of the United States, the capital 
of Woodbuiy county, Iowa, lies 156 miles north west of 
J)es Moines, on the sloping banks of tlio Missouri riicr 
It is a great railwaj centre (Chicago, iMilwaukeo, and St 
Paul Enilway, Sioux Cit) and Pacific Hallway, Ac ), has 
an extensn e trade, and contains an opera house, foundry 
and machine shops, pork-packuig factories, and mills 
The population of the citj (which was laid out in 1854 
and incorporated iii 1857) was 3401 in 1870 and 7366 in 
1880 (township 7845) ^ 

SIPHAI7TO, SiTHEXo, 01 SiPiiNo ( incicut Greek 5e^i os), 
an island of the Greek Archipelago, in the nomnrchj of 
the Cyclades, 30 miles south west of Sj m I* 
area of 28 square miles, and the population in 18<9 was 
5762 A ridge of limestone lulls — whoso principal sum 
mits, aioiint Elias and St Simeon, are cio^cd by old 
Braantine cburclies— runs tbrougli the island, for about 
2 miles along the western slope stretches a senes ot 
.Milages, each white-washed house with its own garden 
and orchard Apollonm, one of tho fii o (so called because 
built on the site of a temple to Apollo), is the mo«®rn 
( apital , formoily this rank belonged to Knstro (also called 
Semglio),'an “old-world Italian town” with 
castle and fortifications, and an old town-ball bearing date 
1365 Inscriptions found on tho spot show that 
stands on the site of the ancient city of Siphnos , 

Bent identifies the other ancient town of Minoa (soo 
Stephanos) with tho place on tho const where a Hellenic 
white marble tower is distmguisbed ns the Pharos or 
lighthouse and another as tho tower of Joun 
Churches and convents of Byzantine nrclntccture are 


scattoied about tbo island One building of tins' clasd ih 
especially interesting— tbo school of the Holy Tomb or 
school of Siphnos, founded by Greek refugees from 
B) zaiitmm at tho time of tho iconoclastic persecutions, and 
afterwards a great centre of intellectual culture foi the 
Hellenic world Tho endow hients of the school are now 
made over to tho gyninasuini of S 3 m In ancient times 
Siphnos was famous for its gold and sihcr mines, tho site 
of which IS still casilj recognized bj the cxcai ations and 
refuse-heajis A French companj' has started mining 
operations at Kamara As in aiitiquitj so now' the potters 
of tho island aio known thioughout tho Archipelago 
Tho wcnltii of thcnuLiciit SiphiiiotLS was shown bj thoir tressurj 
at Delphi, whctc thej clcpositcd tho tenth of their cold andsihor , 
but, says the logond, they omc smt Apollo n gilded and not a 
goldui bull, nml lio in his anger iloodctl then imnc!- Ihst tho 
mines wore minded bj tho sen is still ciidint, and bj Strabo’s 
time the inhabitants of the island w ero noted for their poi ertj 
During tho Ycnotinii iieriod it was ruled first bj the Da Corogim 
faniih nml after 1466 bj tho Qnzzadini, who wore expelled bj tho 
Turks in 1617 



SIPHOH, or Sytiiov, an instrument usually in tho 
form of a bent tube for coni 03 mg liquid oi cr the edge of 
a \csscl and delivering it at a lower level, or 111 a position 
of less h3drostatic pressure Tho principle on which it 
acts (see HxDEoarEGiiAKics) may bo understood from the 
nccompan3ing diagitim ABC is a tube filled with liquid, 
the shorter lunb dipping under the 
surface of tho liquid in jar a, the 
longer in jar b Tho pressure in tho 
tube at A is atmospheric pressure 
minus that of tho vortical column 
AB', while that at C is atmospheric 
pressure minus that of the column 
CB" When CB" is longer than AB' 
the pressure at C is of course less 
than that at A, and a current flows 

in the directipn ABC through tho siphon 

AB'= B'C, that is, when tho bquid stands at the same 
level, pressure is equal in tho two limbs, and tho current 
ceases Tho siphon has practicallj a certain minimum 
diQinoter for each liquid, os cftpillarity jiro'cnts u fluid 
from flowing out of tubes of ^o^y small boro unless 
the influence of oloctricitj, heat, or great pressure "he 
instrument is largely employed for chemical work, both in 
the laboratorj and in manufacturing processes , it is formed 
of glass, India rubber, lead, or other substance, according 
to tbo purpose for which it is intended Tho simple 
siphon (SCO fig ) IS used by filling it with tho liquid to be 
decanted, closing tho longer limb with the linger and 
plunging tho shorter into tho liquid, and it must be lilted 
for each timo of using Innumerable forms have been 
devised adopted for all purposes, and provided with 
arrangements for filling the tube, or for keeping it fu 
land starting it into action automaticallj when required 
The former purpose is usually effected by blowing into 
tlie vessel through a second opening in the stopper tlirougti 
which the siphon passes, or bj means of a sucking or 
.blowing tube attached to the longer limb, or bv 
in liquid through a flcMblc tube attaclicd at tlio bond 
Tbo second plains frcquciitlj realized bj liaving n stoj 
cock on tbo longer limb and a valve opening ' 

tho ohortor, ot hj hauug both lio.bs ot tqm lu^l 
and each standing in a cup, in which case "hen the level 
changes in either cup tho siphon tends to cq«nhzo •[ J 
couvming bqmd from the higher to tho lower 2 an 
other forms are in constant lusc in tlie nrt^, and 
13 also emplojcd in some of itb inodiGcations ui surger 
in uigincermg, and in other sciences 

SIHACHIDES See Ji srs, Tiir Sox 01 
SlRi-JGANJ, n town in the distria of I abiin, B o » 
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and the most important rucrniart in that province, is 
situated near the Jamund or mam stream of the 
Brahmaputra in 2d* 26' 58" If lat and 89° 47' 5' E. 
long, with a population of 21,037 (11,213 males and 
0824 females) in 18bl The business of SitAjganj is 
tlia* of a changing station, the agricultural produce of 
the surrounding country is brought in m small boats and 
transferred to wholesale merchants for shipment to 
Calcutta in steamers or large cargo boats, and in return 
piece goods, silt, hardware, and all sorts of miscellaneous 
articles are reoeired from Calcutta for distnbution Sirtj- 
ganj 18 also the centre of the jute trade of Eastern Bengal 
•SIK-DARIA See Si R D ab\ a 
SI llEDON At the end of last century specimens 
of a kind of branchiate tailed Amplubian ivere brought 
to Europe from the lakes of Mexico, they were exammed 
bj the zoologists of Pans and described by Cuvier in 
Iluiuboldt’s Secueil cCOhseraaltaTit de Zoologie, vol i , 
and by Daudin in Ilitt dts Beptdes (Pans, 1802-1804), 
under their native name of “Axolotls” The animals 
were named Sutn puaformts by Shaw (Ebof, vol in) 
IVaglcr, m his Natiirhches Systm der Ampfubten (Stuttgart, 
1828-1833), separated the axolotl from the Linnman 
genus <Str«i and called it Snedon axolotl, and later writers 
have often referred to the animal under the name Stredon 
ptKt/orme, Shaw 

The axolotl of Mexico is about 6 or 7 inches in length, 
it has four pairs of gill slits and three pairs of long 
feather like external branchi® The binnchial apertures 
arc Iwtwcen the hyoid arch and the fits, branchial arch, 
and between the firsl^second, secondthir^ and third- 
fonrth branchial arches Tlie branchi® are attached 

to the first, second, and third branchial arches The 
cylindrical, and a median membranous fin 
dorsally, is continued along the 

rntJiK 1 terminates 
icntrallj at the anus It has four limbs, which are short 
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to breathe nir and permanently quitted the water The same 
jirocoss of metamorphosis was repeated by several of the larva;, 
until fiiiallr emt of severol hundred about thirtj reached the 
salamandroid condition The parents in the meantime were still 
alive, aud bad undeigoue no change When the structure of the 
tiansfoniied specimens was examined, they were found to resemble 
m all generic characters tlio genus Ambly^oma, of which several 
snccies were known, inhabiting various parts of Korth America * 
The cnnsidemtiou of Dnmdnl'a discover} gives nse to several per 
plexing questions, which have been discussed by ninny zoologists 
expenenetd iti the study o£ the Amplnbia, and even now can 
scarcely be said to be completely settled The first question is— 
To what spcciLs of Amblystovia did the transfonnid axolotls of 
Dumetil belong 1 Diim^nl himself, m the full account (2) which 
he published concerning the animals and their metamorphosis, was 
nnable to gi\ e a decided opinion concerning the identification of 
the species of his Amhlysloma, but on a subsequent occasion he 
confirmed the suggestion o Pruf t D Cope (10) that the specific 
characters were those of A mavoi hum. Cope fdescnbed in iVee 
Ac Pkilad , 1867) 

The publication of Dumdiil's discovery excited a great deal of 
interest among knropeun naturalists, and for a time experiments 
and ohseriations on axolotls m captivity were earned on with 
great earnestness The metamorphosis m the case of Dumiiil's 
specymens had taken place quite unexpected!}, but tlie case seemed 
to offer ail opjiortunity for ascertaming the action of definite 
Muditions in producing definite processes of growth Jlnne von 
Chauvm (6), at Freiburg, at the instigation of Prof TVcissmann 
atteranted, and with perfect success, to transform jonug axolotls 
into the Ambhjstoma form b} gradnally bunging the animals 
from water into air 

The transformed axolotls observed by Dnmdnl were kept ahve 
in the Pans Museum, aud for ten }ears showed no symptoms 
activity It was currently believed tliat 
the Amhl^toina denved from the metamorphosis of Siredon was 
*1 ultimately proved ennucons In the mitunm 

01 18/4 the animals m the mcnagone of reptiles wore transferred 
Premises, whore the} were all placcil in more health} 
efrffi “ft" this the Amblvstoma deposited 
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t1(0 trao axolotl is found south of that lino Ho was unawaro 
of Tegotmuor’s obsorration llo Airtlior doclarod that Prof Buitl 
VOS aivnrc of tho motamornhosis of all tho North Ainoncnn spoeios 
of Strcdon so callod, oxJludiug S vicxicamts, yoars bcfbro tho 
obsorvation of it b} Dumdn], though he had at first named ono of 
thorn Sircdon Itchctmdcs, in the belief that it wns adult. Cojio 
considored tho obsonation of Diimdril important, ns showing that 
siradons reproducod ns such 

Finally, nctordiiig to Boulougcr ( 7 ), tho S hchenoidcs and 
mexieams of Baird aro si 110113 mous, tho Paris axolotl is identical 
with the samo siiccios, and tho poifcct form into which it 
changed is idoutical iMth A tignniim, mexicamm, aadviavortium 
of Copo, ohseunim of Baird, nhilo tho form mimod Strcdon 
graedts by Baird is probnbl3 tho larva of AmJbhjsloma tenebrosum 
Boiilcngcr ndo^its the unmo A ttgrtniimoi tho 83110113103 gncii 
aboio, and gives as the distiibntion United States and Mexico , 
tlio specific diagnosis is — soiics of pniatino tcetli cxtondiiig to 
exteninl fissure of chonnic, plicra of tongue radiating from btliind, 
costal grooves twoho, head large, blown or blackish, with 30II0W 
markings. 

It IS thoroforo >cr3 probable that tlic Pans sncciiiiLns were 
rcillv Mexican axolotls, and there is no doubt that those 
animals do in captivity undergo metamorphosis So far ns is 
known, they novor do so in thoir natural conditions But tho 
animals aro speeifically identical witli A figi inim, which is found 
m many parts of tho United States, from Now Jersey to California, 
and normally broods 111 tho snlamaiidroid coiuliiion It is not 
known at present whethor the larvii of A tiginmm ever attains 
sexual maturity 111 otiior regions where tho spocics occurs besides 
Mexico It 18 not improbable that it docs so Do Filip]u ( 8 ) 
found in a marsh on the shores of tho Lago hfaggioro 4 S larim of 
Triton al^tris in tho bmnchiato condition, whieli contuiiicd fully 
developed ova and sporniatozoa, so tliat tho oceiirroiico of soxtial 
maturity in tho lorvto of Amhbjstoma is not iinniiio. Prof August 
Weissmanu (B) has diseiissod at considornblo length and with much 
thoughtfulness the true significance of the plicnonicnn exhibited by 
tho axolotl, and has concluded that its ancestors passed through the 
normal life historv of Anillt/sloma, tho climate of tho Mexican 
tableland havmg been at ono time moist enough to permit of tho 
cxistonoo of a terrcstnal Salamnndioid , that tlio climate hos now 
became so dry and uiifavoiimblo to xcgotation that no aniiihibiait 
can live in it except 111 water , and that Amhlysioma has ueconic 
adapted to these conditions by ceasing to pass through its 
metamorphosis, and breeding entirely 111 tho bmiichiato condition 
Thus tho metamorphosis which takes jilaco occasionally ill captn ity 
IS a case of what has been called since Darwin’s epoch ntaMsni , its 
peculiarity consists 111 the fact that tho oiolulionof the animal has 
resulted in tho arrest of development at a larval stage, and tho 
occasional reversion is the continuation of tho dev olopmont to tho 
higher condition of tho ancestor Atavism is tho occasional 
rcseinblauco of ono individual to some remote ancestors instead of 
to its immediate parents. Another possible way of explaining tho 
axolotl 18 to suppose that it has remained 111 tho fjcrennibninchinlo 
condition while other inonibcrs of the same species olscwhoro hove 
dev eloped into tho salnmandroid condition This explanation 
cannot bo tho true ono It would nocossikito the belief that a 
metamorphosis lasting a few days or weeks, and induced often by 
tho gradual removal of tho animal from water into air, could 
produce the some specific diameters as a gradual devtlopmoiit 
which has occupied a great number of generations. Tho axolotl is 
an example of one of tho most curious and iiiterestiiig modes by 
vv hich nniinals may be adapted to their conditions, and tvvo species 
firmed out of one At present tho disappearance of the meta 
niorphosis from tho life history of the axolotl has taUii place so 
rooontly that not even specific difieronccs exist, according to some 
/obscrv ers, between the metamorphosed axolotl and tlio iiatuml 
' Amhhjstoma tignmm At some future time slight diiToreuces are 
almost sure to occui, and then there will bo tvvo »r tkc 

tendency to motamorphosw in tho axolotl will bo 
latter rase some slight diflcrcnces will probably be developed 
between the axolotl and the bmnohiato larva of ^ fij/nmm 111 
other parts of America , and then tho axolotl and ^ 
bo two spocics Finallv, it may bo pointed out that * « 
that tho axolotl could have reached its present locality niul 
conditions without any change in the climate of / ‘■ 

lakes in tho and ilistrict might somehow occasionally bo vjsiUil Oy 
breeding A tigrmum, and of tho larv ic so produced in 
niiglit become sexiiallv mature before inotninorpliosiiig, nnu so g 
rive to the present axolotls ^ , 

There is some reason to believe, according to tlio Amcneaii 

zoologist Prof (Jope, that the pcrenmbranchinte McnobruHC/iiia 

?alcralts, Tscliiidi, of tho Mississiiipi, which when full grown i«o'®r 
a foot III length, and has four branchial apertures, staiids in tno 
8 vine relation to tho genus JJatraehoseps, Bonnp , as Strcdon to 
Amllydoma 

LUmttarr-(X) A nnmdril, Complrt Ttendui jol U., 186 .. p (31 A 

Zlumtfrll, AobT^ixA. Jfui.ll , iSSO; (3) A. Vamdril, COmplet Jlmdut, vol W. , 


p 775, (4) M nianchard, ibid, ml Ixxxll , 1876, p 716, (6) A Wel'sminn 
Xool.xxv p S97, (6) M mn Chamln. (6 W,x"t|iT 62 i| 
G?t ^ -^Jiatrachia Ic 1882, {8) I)e 

tlllppl, ArchUio per la ^oolofffa, IBfl (9) Do Saussurc, ierbandl d, l^huelt 
nalui/orteh GaelUeh tinMehi, 1868, (10) 1) Cojw •‘lltlanmrpliMli of 

Journal, 18il, (11)0 C Marbh, (nirr Jour, [>) slvl p an 
(l2) TcBCtmclcr, Proe Zool Soc , 1870 (J T C ) 

SIREN Strenlaceitma,lim , i , Addenda), 

IS an animal bolonging to the class AMriiiniA (j r ) It 
forms the tyijo of the family Siremdx, called by Prof 
Huxley Ti aJigstomata, among tho group JWennthian- 
chiata Tho body is elongate and col like, only tho 
anterior limbs being present, tho posterior are entirely' 
wanting Tho anterior limbs are short and feeble, and 
each IS furnished with four digits pointed at tho ends 
The head is snmll , tho snout is short and broad, and the 
nostrils are placed at its extreme end Tho tongue is free 
anteriorly Tho jaws are destitute of teeth and covered 
with a horny sheath like a beak Tlioro are numerous 
teeth on the vomer, arranged in two large jiatchcs con 
verging antcrioily The eyes aro very small On each 
side of tho neck are three branched external gills attached 
to tho first, second, and third branchial arclic.s , and below 
tho gills are three reduced branchial apertures Tho tail 
IS shorter than tho body, much compressed, and jirovidcd 
with u median inonibranous hu, tho tail terminates in a 
point The skin is smooth, and black in colour, some 
times sprinkled with white dots Sneii grows to a largo 
size, some siicciracns measuring 3 foot in length , tho 
largest oxainiilo in tho British Museum is G70 iniii or 
about 2 foot 3 inches The aninml iiilmbiks the stagnont 
waters of marshes in South Carolina and Texas. 

Tho only other member of tho family Siiiimdx is 
J^bcvdoh ancJius stnatvs (Gray, JDi U Mvt Cat — JiaUachia^ 
Istcd) This animal resembles Snui in most respects, 
but has only a single branchial aperture on each side, and 
only' throe digits to the anterior liinl) Its colour is dark- 
brown with a broad yellow band on cacli side and a 
narrower ono lufcriorly It occurs in Georgia, hut seems 
to be X cry rni o , there arc tw o spcciinoiis in tho Paris 
Mus6o, none in the British Museum 

Figures of Stren laccilma are to be foiiiid in tbo following 
works — Ciincr in Iliimbolilt’s Ohs /ool , i pi H, Dinuiii, 
Reptiles, MM pi 49 , llolbi , jV Amcr i/erp , pi 34 JViirfo 
branchus slnalus is fimircd in Duinfnl and Biliron, J riKtol^ir 
Giniralc, pi OC , Holbr , toe cif , pi 36 , lAiooiitp, Ann lye 
K 1”, 1824, pi 4 (under iinine Siiciistnnfo) 

SIREN, or SxKbN See Acoustics, vol i p 109 

SIRENS, fabulous creatures of Greek mythology, that, 
like tho Loroloy of Gorman legend, lured manners to 
destruction by their sweet song In the Odt/tify Ulysses 
sails past ihcir island, but, warned by Circe, ho had Mojipcd 
tho oars of his crow with wax and caused himself to bo 
bound to the mast In Iloincr they aro two in number, 
but in later writers they are generally three, and art 
located on the const of Italy, near Sorrento and Capri, or 
on tho Straits of Messina The tomb of ono of llicin, 
Porthonopo by name, was shown at Naples in Strabos 
time A sanctuary of tho Sirens stood on n hciilinnu 
near Sorrento According to EratoMlicncs the Sirens 
were a thrce-lioadcd rock separating tho Bay of Aapki. 
from the Gulf of Salerno, but Strabo says they were tbrec 
rocky islands on the southern side of the cape I ^1'“ 
Itself (now Capo Campanella) wns somtUnits called t w 
Capo of the Sirens IMicn tho Argonauts drew the 
isle of the Sirens, Orpheus struck np and 
song According to Jlygmus the Sirens were dwughlcre 

of tlio river Achclous and the mu-=e 

because they had not rescued Pro^criunc from J 

were turned by Ceres into winged 

ill ft onlv so lone ns no ono pas>cd bv thim a.« Uuy r 

,So, when Ulysses had eluded llitin tbev fl^jng 

into the sea According to e^elhw^p^ jj ^ 
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mUgKted by Heta to mq Ttitb the Mnses in singmg , the 
Mtu^es were Tictonoue, and plucked the feathersi from the 
Bueus and made crowns for themselves out of them. In 
art they are usually represented with the bodies of women 
and the legs of bir^, with or without wings More 
rarely they appear as birds with only the heads of women 
They seem to have had a funereal significance, and were 
often represented on tombs For representations of them 
see J E Harrison, Myths of the Odyssey 
SmiOIUS, pope from December 384 till November 
398, was the successor of Damasus and was himself suc- 
ceeded by Anastasias I See PoPBDOir, vol xii. p 491 
SIRMljfB, one of the sub-Himakyau or Simla lull states 
under the government of the Punjab, lying between 
30° 24’ and 31° N lat and between 77“ 5' and 77° 50 E 
long Its area is 1096 square miles, and it is bounded 
on the N by the hill states of Bahan and Jubal, on 
the E by the Bntish distnct of Debra Dun, from which 
It IS separated by the rivers Tons and Jumna, on the 
S JV by Ambala distnet, and on the N W by the states 
of Patidla and Eeunthil Eicept a very small tract 
about Nahan, the chief town and residence of the raja, 
on the south western extremity, where a few streams nse 
aud fiow south westward to the Saraswati and Ghaggar 
rivers, the whole of Sirmiir beam the bosm of the Jumna, 
which receives from this tract the Giri and its feeders the 
Jahtl and the Paliir The Tons, the great western arm of 
the stream called lower down the Jumna, flows along the 
astern boundary of Sirmur, and on the right side receives 
from It tlie two small streams Minus and Nairai The ’ 
surface generally declines m elevation from north to south 
the chief elevations on the northern frontier LChot peak 
and station) are about 13,000 feet above the sea. The 
vall^ of the Kh^ida Ddn, which foime the southern part 

AeSiwalik range, 

the hills of which are of recent formation and abound in 
tossil remaina of large vertebrate animals Thouch the 
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the country is intersected with aumerous water channels/ 
wluch run with considerable force and volume during the 
height of the rainy season, but are dry for the greater 
part of the year The only river of any importance is the 
Western Bands A large portion of the state is covered 
with dense jungle, in which wild animals, including the 
tiger, beat, and leopard, abound Many splendid ruins 
bear witness to the former prosperity and civilization of 
the state The climate is on the whole diy , m the south 
and east there is usually a fair amount of ram On Abu 
the average annual taiiifall is about 64 incho, whereas in 
Ermpuro, less than 50 miles to the north, the average fall 
IS only between 12 and 13 inches. The'WestcmIlijputdna 
Railway runs through the length of the state, passing just 
east of Mount Abu 

In 1881 the pojmlation numbered 142,803 (mnles 70,132, females 
66,771), of whom 123,633 wore Hmdus, 2935 were Mobammedan, 
and 16,137 were Jains The town of Sirohi, tho capitM of the 
state, IS situated at tho western baso of tho range of hills north of 
Mount Abu, and its iiopnktion (1881) numbered 5099 Wheat 
and barlej arc tho staple crojis , nulsos and cotton are also grown 
Tho present ruling family of Sirohi arc Dvom Bajjmts, a branch of 
the great Oiauhan clan, and are said to bo immediately descended 
Deo Haj, a descendant of Pirthvi Kaj, tlic Chaulmn king of 
mbL Diuwg the early years of tho iwescnt contiiir Sirohi suf- 
fered much from ware with Jodlymr and tho wild Jlina lull tribes 
The protection of tho Bntish was sought m 1817, tlie nrotcnsions 
of Jodbjtur to suzerainty over Sirohi wore disalloitcd, and in 2S23 
a treaty iwcoucluded with tho Bntish Government horsernecs 
rendered during tho mutiny of 1867 the rtigmng “rao” received a 
remmton of half bis tribute ^ recciveaa 

SIRt^, a British district in the hcutenaut-govemorship 
of the Punjab, lying between 29* 13' and 30° 40' N lat 
and between 73° 67' and 75“ 23' E long It has an area 
of dOOS square miles, and is hounded on the N by Firoz- 
pur district and the native state of Patula, on tho \Y bi 
^e nver Sutlej, on the SW by tho native states ol 
Maf^pur and Bikaner, and on the E by Hissar 
district Ijring as it does between the barren deserts of 
Bflmuor and the comparatively fertile though sandy plaini. 
of the Cis Sutlej states, Slrsa distnct in soil as well as 
position for^ an intermediate link between the two It 
forms for the most part a bare and treeless plateau 

the east to the maiu stream of the Sutlej on its ^teru 
^rder In the immediate neighbourhood of the Sntici 
however, is a fertile alluvial tract (ihddar). interaected bv 
numerous branches of the nrer, and flooded by Li^ 
outflow during the rainy season. Eastward of the khddar 
the sandy central tableland, which is chiefly emSoved 

S^UenTe Eft of this plaCWe 

mr, ft w ^ a formidable torrent in the rainv 

month, but so entirely dependent on the ramfaJIor h^ 

expends into three jhils or marshv 
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cultivation 1ms nwiii cvtcnilwl Of tlio total nfea 1353 squaro imlos 
arc iiowcultiiaUuaiull’tlS 8(|unro niilcs nro cultiinblc Tliostaplo 
inxKluctis bajra, wlucli in 188i-S3 occuiuea 540,005 acrtH , tlio other 
jinncipal crops art ^«ar, Inrloj , and n Iieal Tlio district lias hltlo 
trade cvcepl in iigncultiiral produce, iiliicli gocsclmlli tollikaiicr, 
niid IJio oiilj nnnuf-icturo of nii} imjiortaiico ts that otsatji, an 
iiiipiiro larlwiiato of soiln, used in wasliiiiRniid dicing cloth Slrsa 
vasofliciilh incliidcsl 111 the ti rritor} cuiiqiicrcd iroui Dm Malirattas 
ill 1803, when it was aliinut ciitirul> iiniiilmbitcd It rciiniicd re 
coiKpipniig from Dm lllialtis in ISIS , but it did not lonm undir 
Itriiisb adniinistntion until 1837 During the iniitini of 1857 
Birsi was for a tiiiio 11110111 lost to llritisli rule On Dm rcstomtiou 
of ord< r the district was adniinistcrcd bi Punjab odicials, and in 
tlio following jcir, with Dm n mainder of Dm Delhi Urritorj, it 
nas foninih niitic:icd to that iiroiince 

SlSlvIN (Dnn Suhloi, Germ nnd Xti<iiin/), 

long known m Knglund na n cage bird, since, m 1514, 
Turner incnlioncd it in that cliaracler under tins name,' 
Olid said that lie Iiad oiilj once met witli it at large — the 
rniunlla v>niKa of Linn uus and Gak/mc/is or Chtt/toini- 
int rpinus of modern wrilera In some of its struetuml 
clnraclcra it is nioat near]} allied to the Gujuhnlii (lol 
\ p 758), and both are often placed in the batiio genus 
b\ b^steinntistb, but in its stjlc of coloration, and blill 
more in its liibits, it resembles tlio Eedpolls (tf LiNM“r, 
Mil tiv p 075), though without their btciidcr figure, 
being indeed rather bliort nnd stout of build Yet it 
liirdl} iiclds'to them in ndiiity or in iho grace of its 
actions, ns it hceks its food from the catkins of the alder 
or birch, rcgaidless of the nllitiido it nbsuiiies while so 
doing Of an olnegrooii aho\c, deoplj tinted in some | 
parts with black and m otheru lightened bj jcllow, and 
bv-iicath of a ^ollowisli-whitc ngniii marked with black, 
tho male of this bpceies has at least a becoming if not a 
brilliant garb, and possesses a botig that is not itiimelodious, 
though the resemblance of some of its notes to tho run- 
ning^own of a piece of clockwork is more rcmaikablo 
than pleasing Tho hen is still more sobcih attired, but 
it IS perhaps the Siskin’s disposition to faiiuliarity that 
jiinkcs It so fniounte a cnpliic, and, though ns a cage bird 
It IS not ordinarily long hied, it readily adapts itself to 
tho loss of liberty Morcoi cr, if any thing like tho need 

fill accommodation be afforded, it will build a nest nnd 
therein lay its eggs, but it rarely succeeds in bringing up 
its y oung in confinemont As a w ild bird it breeds con- 
stantly', though locally, throughout the greater jiart of 
Scotland, nnd 1ms frequently done so in England, but 
more rarely in Ireland Tho greater pot lion, however, of 
tho numerous bands which visit the British Islands m 
autumn and winter doubtless come from tho Continent — 
liorhaps even from far to tho eastward, since its range 
Btretehes across Asia to Japan, in which country it is ns 
favourite a cage bird as with us Tho nest of tho Siskin 
IS very liko that of tho Goldfinch, but seldom so neatly 
built, tho eggs, except in their smaller sire, much 
resoinblo those of tho GntLNFiNCU (voL \i p 1G5) 

A laigor and iiioro brigliDj coloured siwcms, C sjmioida, 
inhabits tlm lliinaliijas, but Dm Siskin bus iiiaiij other rilativcs 
biloiiging to tlm New Woild, nnd in tlioni scrums moditicntions of 
structure, csiiocmilj in tlm form of tlm bill, occur Sonm of those 
rtlntivos lent! almost iiiscnsiblj to tlm Guvi SFixoii («< supnt) and 
its allies, others to tlm Goimihou (ul supm), tlm Kodpolls, and so 
on Tluis Dm Sisktii perhaps ninj bo regarded os out of Uio less 
modified doseciidnnts of a alovk wlicnco such forms os those just 
incntioiiLil have sprung Its striated plumagi. also favours tins 
view, as an evidence of permanent imniaturilv or goiitmlizntioii of 
form, since strqiod fcnllmrs nro so often the onriicst clothing of inniij 
of these bfrds, which oiiJv get nd of them nt their first moult 
On this tlnorv tlm Ycllowbird or North Amcncaii “Qoldflin-h,” 

C triilii, would seem, with its iinmedinto allies, to rank oinong 
the lilghost forms of the group, and tho Pino Ooldlincli, C jnnw, 
of Dm same country, to bo one of tlm lowest, — the cock of tho 
fonner being goimmlly of a bright jonqml hue, with black crown, 
tall, nnd vviiigs — tl m lost c onspicuously barred with white, wliilo 

* It Is also cnllctl bj binl fanciers “Abadn\lno”or“Al)orilovino”— 
names of which tho cljmelogj is whollj unknown 


nclDior lions nor y onng ovliibit any stnations. On the other hand 
neither sox of the latter nt any ago puts off its striped garb— the 
mark, it may bo prottj safely asscrtotl, of an iulonor stage of 
dev olopmeut. Tlm rcmaiiiiiig sjhicics of tlm group, mostlv South 
American, do not seem hero to need particular notice (AN) 
SISMONDI, Jean Chaklls Leonard db (1773- 
1842), whoso real name was Simonde, was born at 
Geneva on May 9, 1773 ILs father and nil his ancestors 
seom to hav o borne tho name Simonde, at least from the 
time when they migrated from Dauphind to Switzerland 
nt the revocation of tho edict of Nantes It was not till 
after Sismondi had become an author that, observing the 
identity of his family arms with those of the once fiourish 
ing Italian lioiiso of tho Sismondi, and finding that some 
mcmbci's of that house had migrated to Franco, ho assumed 
the coniicMon without further proof and called himself 
Do Sismondi Tho Simoiidcs, how over, were themselves 
citizens of Geneva of tho upper class, and possessed both 
rank and property', though tho father was also a village 
pastor Tho future historian was well educated, but his 
family wished him to dev oto himself to commerce rather 
than literature, and ho bceaino a banker’s clerk at Lyons 
Tlicn tbc Bev olution broke out, and os it affected Geneva 
tho Siinondo family took refuge in England, where they 
stayed for eighteen months Disliking, it is said, the 
[ climate, they returned to Genova, but found tho state of 
nflairs still unfav oiimbic , there is oven a legend that the 
head of the family was reduced to sell milk himself in the 
tow n Tho'grcator part of tho family property was sold, 
and with tho jirococds they emigrated to Italy, bought a 
small farm at Pcscia near Lucca, and sot to work to cnl 
tivato it themselves Sismondi worked hard hero, both 
with his hands nnd his mind, and his expcrioncos gave him 
the material of lus first book, Tableau de I’AffnaUtwe 
Toseane, which, after returning to Genova, ho imbhshod 
there in 1801 Two years later ho published his TrattS 
de la lltckme Commeraale, lus first work on tho subject 
of political economy, which, with some differences of view, 
continued to interest him to the ond of his life (for his 
position nnd work in this respect the reader is referred to 
tho article Political Economx, voI xiv p 383) Mean 
while ho began lus great Ilistoiy of the Itahan Itepublics, 
and was introduced to Madamo de Stael With her he 
becamo very inlimato, and after being regularly enrolled 
in tho society of Coppet lie was invited or commanded 
(for Madamo do Stacl’s invitations had something of 
command) to form one of tho suite with which tho future 
Connno made tho journey into Italy, resulting in Connne 
itbclf during tho years 1804-6 Sismondi was not 
altogether at lus ease hero, nnd ho particularly disliked 
Schlogol, w ho was also of tho company But during this 
journey ho made the acquaintance of tho countess of 
Albany, Louisa of Stolbcrg, widow of Charles Edward, 
and all her hfo long gifted with a singular faculty of 
attracting tho affection (Platonic and other) of men of 
letters Bho was now nn old woman, and Sismondi’s 
relations with her wore of the strictly friendly character, 
hilt they’ were close and lasted long, nnd they produced 
much valuable and interesting correspondence In 1807 
appeared tho first volumes of tho above mentioned book 
on the Italian republics, which (though his essay in 
political economy had brought him some reputation and 
tho offer of a Bussiaii professorship) first made Sismondi 
prominent among European men of letters The com- 
iiletion of this book, which extended to sixteen volumes, 
occupied him, though by no means entirely, for tbo next 
eleven years He lived at first at Genova, and delivered 
there sonio interesting lectures on the literature ot Uio 
south of Europe, which wore continued from time to timo 
and finally published, and ho hold nn official 
of secretary of tho chamber of commeico for the then 
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department of tlio Leman In 1813 ke visited Paris for 
the first time and abode there for some years, mixing 
muck in literary society Although a Liberal and in his 
earlier days almost an Anglomaniae, he did not nclcome 
the fall of the empira During the Hundred Bays he j 
defended Napoleon’s constitutional schemes or promises, ( 
and had an interview with the emperor himself which is ’ 
one of the chief events of a not lery eientful life After 1 
the Restoration he leit Pans On completing his great book j 
on the Italian republics he undertook a still greater the 
Hxstotre des Franfau, which he planned on a vast scale, ' 
and of which during the remaining twent) three years of ! 
bis life he published twenty nine volumes His nntiimg 
industry enabled him to compile many other books, but J 
it is on these two that his fame chiefly rests. The earlier ' 
displays his quahties in the most favourable light, and has j 
been least injuriously affected by subsequent writings and j 
investigations The /Agtoire dfs Franfats, as a careful 
and accurate sketch on the great scale, has been entirely j 
superseded by that of Jf Henri Martin, while it is not to 
be mentioned, os a work of historical or literary genius, in j 
the same category with that of Michelet SaiiiteBeuve j 
ias with benevolent sarcasm surnamed the author “ the ! 
Ilolha of French History,” and the praise and the blame J 
implied in the comparison are both perfectly well deserved 
In April 1819 Sismondi married an English lady. Miss 
Alien, whose sister was the wife of Sir James Mackintosh, 
the marriage appears to hare been a very happy one 
ills later years were chiefly spent at Geneia, in the politics 
or which city he took a great, though as tune and changes 
went on a more and more chagrined interest Indeed, in 
his tater days he became a kind of reactionary He died 
at Genera on June 25, 1842 Besides the works above 
mentioned ha M executed many others, his custom for 
a long pmod of years being never to work less than eight 
hours a day The chief of these are Kouuartx Pnnnpes 
^Fconomie Polthqv, (1819), an historical novel entitled 
fAn m (1822), Histoire * la S.mmance 
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Helmaud and ito embouchure on the one side and the 
“ H-lmun ” or ** lake ” on the other hen British nrbitra 
tion was brought to bear upon the disjiuted claims of Persia 
over tbis country in 1872, it was found necessary to sup 
jvose two territories — one comimet and concentrated, which 
was called “Sist^n Proper,” the other detached and irre- 
gular, called “ Outer SistAn ” Of each of these a brief 
description will be gn en 

1 SistAn Projicr is bounded on the north by the 
“NhtzAr," or reed bed which fringes lhc“HAmun” or 
expanse, west by the Ildmun itself, of which the lull 
called “KuUiKIiwAjah” marks the central ]>oiut^ south 
by a line shutting in Sikuha and all i illagcs and lands 
watered by the main Sist&n Canal, and cast by the old 
bed of the Uclmand, from a mile auov c the dam at Kohak 
to the mouth Karah i imu and Itindan arc among the 
more northerly inhabited ullages Ihe Kuh-i KliwAjah is 
a sufficient indication of the western side Bilrj i-'Alnm 
Khan should bo included within tlie southern bounduiy as 
w ell as Sikuha Kh\v\jah Ahmad and JahfinabAd, % illagcs 
on the left bank, or west of the true bed of the Ilclinand, 
denote the eastern line The whole area is estimated at 
947 square miles The fixed population may be roughly 
stated at 35,000, —some 20,000 Sist^ms and 15,000 
settlers, — the greater jiart of whom arc Parsiwansy or 
rather, perhaps, a Persian speaking people. To the above 

numbers may be added 10,000 
Baluch nomads. Taking the 
aggregate at 45,000, and look- 
ing at the extent of country 
comprehended, we find nearly 
48 persons to the square mile 
These figures are eight times in 
excess of the proportional result 
found for the whole of Persia 
It should bo explained that the 
designation SistAn Proper is 
not arbitrarily gi\en 
The territory com- 
prehended lU It IS 
spoken of as Sisl&n 
by the dwellers on 

‘contradistinction to their own land^T^^rt the 
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Mme tunc it could only bo but a fractional part— as indeed 
the whole country under consideration could only be-of 
the Sist in of Persian history ^ 

SisWn Proper lb an extensile tract ot sand and dav 
Huvium, generally flat, but irregular in detail It has 

‘^oos, unless mdeS 
three or four tamarisks of aspiring height deserve the 

Uzation, but few monuments or relics of antiomfx n 

iicstopk sr* 

\ pease, beans, oilseeds, and cotton a^rdso 
mpl erapes and mulberries are rare 

^hich meritnlice-S nf poll a t there are two grasses 

between the Charboli and TniFTono^°®“’ ® 

mg from the old bed of the TTpJml f^akhansur, measur- 
Ali, to Kadah, 

, utaj UB estimated at some 30 miles It 
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produces wheat and barley, melons, and perhot^s a fow 
vegetables and oil seeds Beyond the Chakhaiibilr limits, 
southward or up to the Holmand, there is piobably no 
cultivation saio that obtained on the ri\or bank, and 
ordinarily illustrated by patches of wheat and bnilc 5 '' with 
melon bods On the opposite side of the rn or, m addition 
to the cultivated portions 6f the bank, there is a largo 
tract extending from above (i e , south of) Kohak, or the 
SistAn dam (band), to the gravelly soil below the mountain 
ranges w’hich separate SistAn from Baluchistan and 
Narmashir The distance from north to south of this 
plain may bo computed at 40 miles, and from cast to west 
at 80 or 90 miles Lands noitli of the NAlzAr not belong- 
ing to the Afghan district of Lash Juw'ain may also bo 
included in Outer SistAn , but it is unnecessary to make 
any distinction of the kind for the tract marked “IIAmiln” 
on the west, whore it merges into the Persian frontier 
Bellow states there are 1200 houses in Chakhansur This 
can hardly apply to tlio fort in which the sardar lives, 
and the comparatively few’ houses outside, bcaiing that 
name, and noticed by Major Lovett on liis visit in 18/2 
Nor did there then appear to bo any other centres of 
population in the distiict, excepting perhaps Kadali on 
the eastern limit The inhabitants are SistAnis or Parsi- 
wans, Balucli nomads, and Afghans Between the Kohnk 
band and EudbAr they are mainly Biiluch Most of the 
less nomad tribesmen are Sanjui tin and Toki, the saulars 
jealously claiming the former appellation 

The most remarkable gcogitiplntal feature of Sistiln gcncnllj, in 
the modern acceptation of the tcim, is the llaumii, or cvimiisc, 
winch strolcliis tar and wide on the north, west, and sonlh, hut 
la for a great part of tlvo j ear diy oi a intro aw amp In the caih 
spring, at which iwriod tho invsent wnkr was iii the locality, the 
OMstoucoof a lake could onlj bo coitihod b\ pools or hollows of 
water formed at tho mouths of tho piincuial Iculora, such ns tho 
Khash End on tho north cast, tho Farnli Hud on tho north west, 
and tho Holmand, whero Us old bod ttrmiiiatcs at no great 
distance from tho khash KAd Hollow dosLiibcs the aspect of that 
portion of Sistau luiutcd to tho notunl b-isia of tho Holmand as 
iiulicniiii" tho former oMstonco of a lake which covered v\ith its 
waters a'ccnsiderahlo aioo. On tho north tins tract has been 
raised tonhigbcr level than the rommmlcr b} tlio doimsitat the 
moutlis of rivers of tlio solid matter bi ought down It is still, 
however, from 200 to BOO feet below tho level of tho desert clilis 
that bound it, and winch at some former iioriod formed the sliores 
of tho lake , and it is from BO or 00 to 200 fcot above tho level of 
the bods of tho rivers now flowing into tlio oMstiiig Iltinuiii liio 
tract thus raised bv depositions in tho hod of tho ‘Oiiiier lake, 
writes tho same aulfiontj, is now tho inhabited distiict orSistiin, 
and contains tlio lIAmun, a groat sedge grown swamp, 
relic of llic lake itself To tlu south ol tho llaiiuin and mhabitca 
tract of .Sislaii is tho Zarah hollow It ortonds for about 30U 
miles to tho Sarhad Jloiiiitanis Called hj tho natives God i 
Zarah, or tho hollow of Zamh, it is dtsenbed as a wide ninl 
circular depression slniung gontlj up to tlio boiimling lulls and 
desert clilfs. It receives the drainage of thc«o in its central anil 
deepest hollow, which, except in si ssoiis "f "j;;™ f" 
Icss^ mareliv It is connected along the vvcstci n Iwrdcr of 

with tho existing Ilainun bj tlio Sar sliila, a great dninagc gullv 
tlirough which runs tho superfluous flood of the llnnniii , 

Tho water supplj of Sistiiii is about as niici i tain ns that of Sind, 
though tho goiiornl iiicliuntioii to one buik, tho loft, is more 
mark^cd in Sio llolniaiid than in the Indus Therefore 
boundary lines given must 

It IS oasv to SCO that a good jiar of ® 

borders of tlio so called lake to v itliiii Ibo Eiuair , and there ni v 
well dofinoel bctls of drv canals intcrsccling tho 
prove tho cxistonco forinerlj of an extensive 
Fongor prov ailing Tho mam canal of Sistan, 7";? 

WTitareSvith the parent iner, biars tho vvmere of ‘J*® 
wcstvvnnl into tho licirt of tho countrv Tliej “*■<• "J, 

means of a Inigo hand or dam, know ii indiircrentlv ns tho ' » 
tho “ Sistan.’^or tho “ kohak ” hand It is conetmeted of hor ,on 
tallj laid tamarisk bmiuhcs, enitli, and JV' 

protect^ from dnmago bj a fort on tho left and a , 

nght bank of the river Altliongli this divirsiiin of the strexm 
may bo an nrtilieinl devilopimnt of a natural chniinch 
undoubted!} dates from a period long prior to recent 1 erei m 
ocouiiatioii, it npiK-ars that the later arrangements hav o been in^ 
maturely and better orgaiiued lliaii those corned on bj the pre 


deccssors of the amir of kamii Ihc towns of Desldak, Clielhng, 
Uurj 1 Alam Khnii, Hahnmabad, kimnmk, ami others of 1cm 
note are netunll} on tho banks of this iiikin canal Moreover, it 
IS tho imhrccl means of snppljiiig water to almost ever} town and 
villngo in Sistiin Proper, feeding ns it docs a network of minor 
canals, by which a sjfctcm of profuse irrigation is pul in force, 
which, with an iiidiistiious anil a contented jiopulntton, slioiild 
be productive of most cxtonsivo grain cultivation 1o consuhr 
tho mam canal ns tho nv or itself is a thcor} w Inch a brief iubiicc 
tion ol tlio locnht} seems quite to disjirov c On the one linmi wo 
hnvo a comparativ clr narrow passage nbniptl} tuinmg to the 
wcstwanl, on the other a hroid and well denmd iivci bed ]>rn 
longed 111 the old ilircition, into which the waters would at all 
tinics flow unrestmmed but for nn artifieinl cmbnnknicut hat- 
ever argiimonts, however, inn} ho used on this head, the larger bed 
IS assumed to be tlio original Holmand for purposes of teiritoiinl 
Imiitntion 

Prov isions in SistAn are, as a rule, snfllcient, though sheep ami 
o\on are somowhnt poor Bread is elienp and good, Wing pro 
cnrnblo to natives at less than a hnlfiwnii} the pound A ege tables 
arc scarce, and i ice is chioll} obtiiiiieii lioiii Herat Hie inundated 
lands nhoiind with water fowl Partridges and sand grouse are 
OLcasioiinll} seen Eiver fish are plciitifiiJ enough, but eoiilmnl to 
Olio species, tho baibel 

Tho inhabitants of Sistiin are iiiniiil} coiniioscd of kni}anis, 
descendants of tho ancient rulers of tho laud , S irbaiuhs and 
Slmhiakis, tribes sujiiioscd to have consisted oiigmallj of 
iiDDiigrAiits froj)i ^\esteni I’crbiT » niul Dihuhiti of tJic- I^Jinrui fli»i 
Snnjurani (Toki) clans Bollcw separates tlio “SisUiiiis”, but it 
IS a question whether this tirm is not inn laigc measure npphed 
tohxcd inlinbitiints of tho countrv, whalcvcr thiir diseciil and 
naliounlit} hov instniuo, nn old Slinlimki giiulo to H e Rislan 
Mission of 3872 iicrstsicd in heiiig a “Sistaiii”, and, irhisdcfinf 
tioii be accepted, iho outside tleiiiciit mm.1 be tonliiiid to naluclus 
and moilorn settlors Old} 

Jltuhii/ —i'ho nneicnt Hmnginna (7nn}n, DamriKn, ’laKc 
land") re,.oi\cd the name of “land of the Sneni after this eoiintr} 
was jioriiiam iitl} oecupitd h} tho ''Sc}lhion8” or Snea, who over 
ran Iran in 128 icc (see Pi itsiv, vol xvm pp BPl v? ) It was 
included in tho Sasniiinii empire, and tbeii in tho empire of the 
caliphs About 800 A i) , when it laid nmhrgonc manv ehaiius of 
govcruincnt niuler liculoiiants of tho Biglidad ealiph», or bold 
ndviuturors a ting on their own account, inkub b kill Ii made it 
tho sent of his power In POl it fell under the jiower of tho 
SAmntmls, and a centui} later into that of tho tiharnav id- \» 

mvnsioii of Jnghatnis and the irniidion into its in her Jninls b} 
'1 limit are salient points in the bislorv of Sistnn prior to tho 
Safawid conquest (IBOS) Umkr tins tl}imstv for more tlinii two 
centimes, or up to 1722, Sislnn rinmined nioii or bss " 
dciicndcnc} At tho timo of the Afghan invasion of Mir Jlahimnl 
fl722), Jliilik Miilinmmiid kareuiii was tin resident iiihr in bislati, 
and b} league with tbo mvivder or other iiitiigue ho sciiired for 
himacir that pniticular pniicipdilv niwl a great fiirl ®' 
also Ho was slam b} kadir hull hhaii, tlie gcuenl of Shah 
'Inbmnsp, who afteivvnials, ns kadir blmb, bciamc V®*';''-”®'’ “J 
Sistnn as jinit of Ins Peisiin donninoiis Miorll} after ''‘n”* 
of Knilir (liBl) Sistiiii passed, together with other lUovnirt , into 
tho hands of Ahmad Sll.di Alulnli, tho ftrst ''®'''LL«" 'il'“ Z! n 
Af 'hniiisinn On tho cUnth of Ahmad Shah m 3 / / J H e roiintr} 
bcrnnio a recoginred Wno of coutcntion. not so imuh bclwui 
J’trsinns and Afglmns ns between Hint and Ivnmlahnr , but 
cventnnll} tbo luicrmil dissensions of Afghniiistan 
desmsl oppo.tii.nl} , and b} a stindv roi.iso ®r " 'J 

oiicionehmoiit she iiinnnged to gel wilbm her gnep ti e Isfltr 
lands on the left bank of tbo lowir llclmnml and poiiietlniig on 
“ght bank besides A\ bin the Untisl. arl.itiator emH ai. m 
iho seino ,» the bigiinung of 1872, though ' o 

the shah's possessinu of what has bien vailed » ^ ^ ® 

pniitd u ; iriiess iiisiFl on tho evnciintion of Aail Alt, ivnin iaiii, 
n Unllldaics oecupii d on tho nght hank b\ 1’* r*'''' 
nirthcrmore he left to the Afghans both s.dn of In l er If. him I 
from the dam of Kohak to its ilhow wist of hiidb.r lor 

a tkn of Bulgann, nl llic Iioi'l of 0 ‘j'Srii t 
of Its own name (40,891 inlinbitnnls in ‘'iHnb.l 

™ to nsM tai if to Itanute, obout 10 .mb' 

H. .stcb..kf ond 1.0S rnlbor « j,icmc,.q..o ™ ,,|l, 

sloncs of tho ktidbair niul the Chukn On the J 

hKood t,]l .1,0 iiro of 1810 0 n.ca,o J«1 ton > s 
,™,.ou, to 11.0 10.1. ccolon .. contmMJ » , 

I, 1 .md„.on.l coUbn.. TI,o •» 'J' ■ d 

consists of iiiotlcni liou-e', nit's v ^ during the 

IS the scene of busy commercial life, t-]-ecia.iv c 
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n The principal church, completed m 
and costly building with an mposing 
dome SiBtova was one of the first ® 

towns to introduce the national , , (lounsh- 

fl833V some of which are now }^ell endowed and flo^ 


the inhabitants, who numbered 


(1833), some 


in tm by ti. Wum ee-ml 

Pnest. but subsequent to 1820 ,t 
introduction of steam traffic on the lo'wr Dannte (183 .) restorei 
Snrospcn^ m spite of the effects of the ^ ]S28-2^ 

i the Wachfen town of^ewndna nas fonnd^ bv fu^t^m 
Sistova In IS77 the Eussians entered Bulgana by pas mg 


its ptospen^ m roite 
when the WaJ“' ^ 
from Sistora 

tbe wrer just bdow Sistova. 

SISTRUil, a kind of rattle used by the ancient Egyp- 
tians in religions ceremonies, especially in the worship of 
Isia It consisted of a frame through nhich pissed four 
cods , attached to the frame was a handle When shaken 
the rods rattled and produced the sound- After the in- 
troduction of Egyptian worships into Italy the Eomans 
became famihar with the sistrum It is described by 
Apuleios (MeiiiJJi f xl 4') An anc/eafc sistroni formerly 
esisted in the hbraiy of Ste Genenfeve at Pans In paint- 
mgs found at Portici a priest of Isis and a woman are 
represented rattling the sistrnm The instrument is said 
to be still in use in Nubia and Abyssinia 
V SISYPHUS, a famous character of Greek mythology, 
was a son of .®olus and Enarete and brother of Cretheus, 
Atbamas, and Salmonens He bnilt Ephyra (Corinth), 
and married hlerope, daughter of Atlas, by whom he had 
a eon Glaucvis According to Pausanios (lu 3, 11) 
Sisyphus succeeded Medea in the sovereignty of Connth 
Having found the body of the drowned Meliccrtes lying 
on the shore of the isthmus, Sisyphus buried bim nnd 
instituted in his honour the Isthmian games. From 
Homer onwards Sisyphus was famed as the craftiest of 
men. His name (formed by reduplication from the same 
root as (Toi^os) means the Wise, Wise One MTien Death 
came to fetch him, Sisyphus put him into fetters, so 
that no one died till Ares came and freed Death, and 
delivered Sisyphus into his custody But Sisyyibns was 
not yet at the end of his resources For before he died he 
told his wife that when he was gone she nas not to offer 
the nsnal sacnfice to the dead. So in the under world he 
complained that his wife was neglecting her duty, and he 
persuaded Hades to allow him to go back to the upper 
world and expostulate with her But when he got back 
to Connth he positively refused to return to Deadland , 
so he hied to a good old age, and even then Hermes had 
a tough yob to carry bim off In the under world Sisyphus 
was compelled to roll a big stone up a steep hill, but 
before it reached the top of the hill the stono always 
rolled down, and Sisyphus had to begin all over again 
The subject was a commonplace of ancient writers, and 
was depicted by the painter Polygnotus on the Lesche at 
Delphi. 

The way in which SisyqAus cheated Death is a common 
mciacnt m folk tales Thus in a Venetian story the ingemoaa 
Beppo ties up Death in a hag and keeps turn there far wghtecn 
months there is general rejoicing , nobody dies, and the doctore 
are in high feather In a Sicilian story an innkeeper corks np 
pe^in a bottle, so nobody dies for years, and the long white 
bcai^ are a sight to see In another Sicilian stoiy a monk keeps 

^”8* Popular Jltthkn 
7a2ee, ISos 63, 6i, 65, 6ti, with the translator’s notes ) The 
Uerman parallel u Gambling Hansel, who kept Death np a tree for 
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"*'?ITi.PUB a British distnct in SiHpnr division or 

commissionership of 
hcntcnant-govcmorship of Om 

rl ZI:La I « l^unded 
^ Se N by Khcn Istnct, on the 72 by timt of Bahrandi, 
from wbicb It IS sepuratod by the 

S and W by Ban Banki, Lucknow, and llnrao* district , 
rtic Gumti river forming the boundary Sitdpur district 
is elliptical in shape, its grcate-,t length from south. cast 
to nor\hwcst is 70 miles, and its extreme ^ 

north cast to south west o5 miles, its area is — >1 square 
miles Being without lulls or valleys, and devoid of 
forests, Sitdpur preents the appearance of a vast y^in 
sloping impcrccptibh from an elevation of .i0» feet above 
sea level m tbc northwest to 100 feet in the southeast 
The country is, howcier, well wooded with numtroiia 
croves, nnd well ciiUivatcd, except m tho-o parts where 
the soil IS barren nnd cut np by mines It is inter- 
sected byr numerous streams, nnd contains many M, allow 
ponds nnd natural reservoirs, winch overflow during tho 
rams, but become dry in the hot season Except in Uic 
eastern imrtion, which lies m the doabs or nlluv ml plains 
betw cen the Kcwtni and Chauka and tb c 0 ogra nnd Cbau j n 
rivers, the soil is as a rule dry, but even this moist tract 
IS interspersed w ith patches of land cov cred with sihne 
efflorescence called “rcli” Tlic principal nvers arc the 
Gogra, which is nav ignblc by boats of large tonnage throngb- 
out the year, and the Cliauka Nylghau, mans vanctica 
of deer, wild hog, v\oU, yncknl, nnd fox arc common, but 
of the larger wild animals arc found watbin tbo 


none ot tiio larger wiin nnimais arc 
district The climate is considered licaltbv, nnd tlio 
cantonments of Sitdjmr nrc famous for tbc low mortnlityr 
of tho British troops stationed there Tlic average annual 
rainfall is about 33 inches ITio, distnct contains no 
railnay, but it is well [irovidcd with good unmctallcd 
roads 

In 1881 the population wns rctnrncil at n'S,on (S05,(l£6 molrs 
and 452,265 females) , Hinilns nmnlicred 818,738, Molmnuntdans 
138,733, and Chrutnns 443 Sitipur couUuns but two towns 
wath more than 10,000 inbabitanls, — nninclv, Kliairabad, 14,217, 
and Labarpnr, 10,437 The administrative hcadqnartcrs of tho 
distnct arc at Sitapiir town, winch is prcttilv sitnated on the 
bulks of the Saravan nicr, with good groves in all directions, and 
with n pomilatioii in 1881 of 6780 Of the total district area 1455 
sqnaic miks nrc cuUiiatcd and 510 arc cultivable Tlic nrmrijvil 
staples arc wheat, barley, joar, gram, Iiajra, nml nee, hesitlcs tlicso 
a cousidirablc quantity of sugar cane is raised, as also oil Mcds, 
cotton, and tobacco Thconh nianiifactiircs of nnv note arc tobicco 
and tozios at Bisiran, with a little cotton pnnting nnd wcav ing m 
most of the towns Tho liistori of Sitnpur is clo^tlj xs^ocintcd 
with that of the rest of Oiidh The district figured prominently 
in the mutiny of 2857, when the natiie troops quart red in tho 
cantonments rose in mutinv and fired on fhtir officers, many of 
whom were killed, ns were alro several mihfaiy and civil officers, 
with their faimbcs, in attempting to escape Order being restored 
in 1858, the Government ofliccs vrero rc-oiicncd, and nothing has 
since occurred to distnih the peace of the distnct 

SITTINGBOURNE, an ancient town of Kent, m 
Bitnated on a navigable creek of tho Swale, and on tho 
London, (3iatham, and Dover Kailnny, at the junction for 
Sheerness, 7 miles south from the latter town and 15 
east-south-east of London. It consists principally of ono 
long street and the northern sjibnrb of Milton, formerly 
celebrated for its oystere, the^fisbery of which used to 
employ a large number of tho inhabitants Bnckmaking 
is a veiy important industry, and there are large paper- 



S I TJ — S I X 


103 


mills St Miclmel’s cliurdi, in tlio Early Englisli and Inter 
•stylos, underwent evtonsiio restoration in 1873 nt a cost 
of nearly .£3000 The principal other public buildings are 
the old town hall, the corn exchange (erected 1869), and the 
musouin Public gardens 10 acres in extent have recently 
been laid out The local government board was instituted 
in 1878 The population of the urban samtarj district (area 
1004 acres) in 1871 was 6148 and m 1881 it was 78')6 

Sittingbonmc, or SttljnKbumo, rocoivoil s grant of n marhot nml 
two annual fairs bj n charter of Queon bUirnboth Tlio stjlo 
“gannlinii nntl free tonsiits,” npnliccl to tbo corporation in this 
chortor, was aiibsoquontly ebangert to that of “major and jurats ” 

Sco W A Scott Robertson, Sulingbounie and tht Aami o/Lanth anti noutn 
In or near 11, Slttlngboumc, ISTO 

SIOT, or AsxiIt (Asioot), more correctlj OsxiIt, a town 
of Upper Egypt, and southern terminus of tho railwaj on 
the loft bank of tho Nile, bj which it is 229 miles from 
Biillk Dakrur Tho population is about 25,000 See 
Egypt, \ol vii p 775 

SrVA See Bbajimanism 

SiV 4S, or Slw (s, a poshalic and capital of a pashalic of 
great importance in Asia hlinor The tow n is situated on 
tho right bank of tho Kizil Irmak (Haljs), in a plain of 
some 16 to 20 miles in length and 4 to 6 in breadth 
prom the south the approach is by a good road among tho 
mountains, and tho aspect from tho heights is pleasing 
Dotted here and there with trees, some in largo extended 
clusters, tho houses and citadel cover a considerable space 
and appear much scattcicd On tho north a military 
road has been constructed to facilitate communication w ith 
tho coast Shds is 4670 feet above tho level of tho 
Black Sea, and should be a healthy residence for Euro 
pcans Tho population, estimated on the spot in 1864 
at 10,000 houses, more than a fifth being Armenians, 
IS stated in ifurmy’a Ilandbool of 1878 to consist of 
5000 Turkish and 1200 Armenian families There are 
some respectable residences but not many buildings or 
monuments of note , and tho streets are narrow and ill- 
maintained The boraars nro fairly stocked with goods, 
British os well as of other European nations. 

SbAs is tho ancient Sebaslcia (not to bo confounded with Sebasto 
or Cabira on tho Ljeus, tho niodom Niksnr), tho capital of 
Annonia II , and tho scat of an nrclibisliop In 1021 it was ceded 
bj tho omporor Basil to tho Aimoman king, Sonokhanin It 
again bccaino Greek in 1080, but soon after foil to the Soljuks 
In tho 13th ccntiiiy Marco Polo siicaks of Sernsto ns tho place 
"whore tho glorious Messer Saint Blaiso piiircrid niartirdom ” It 
was, when ho wrote, in tho possession of tho lurkniaiis of Kara 
mania, linng under tho gorornment of (he Soluik princes In tho 
14th ccntnrj we hare the tcstimonj of Ibn iktuti, who sajs (ii. 
289) — '* It IS one of tho possessions of tho king of Irak, and the 
largest town owned by Iiim in tho coimtrv xlis chiofs and his 
collectors reside there. It is well bnilt, and lias wide streets and 
crowded markets ” Colond Goldsmid Msitod SB Asm Jiilj 1864, 
and was shown some lino monuments described as tho mausoica of 
tho Soljuks, the iiiscnptious on winch ho found to dato no earlier 
tlian 670 of tho Hyra, though tho actual tombs might be traceable 
to a forinor period 

SIXTUS I (Xystos) figures in tlio lists accepted by 
the Boman Cliurcli as Laving been bishop of Homo from 
about 119 to about 126 Ho is conjectured to have been 
a presbyter and a martyr 

SIXTUS n. followed Stophauus I ns bishop of Romo 
in 257, and suffered martyrdom under Valerian in tho 
following year Ho restored tho relations with tho African 
and Eastern Churches which had been broken ofl by his pre- 
decessor on the question of heretical baptism Dionysius 
succeeded him 

SIXTUS m , bishop of Romo from July 31, 432, to 
August 18, 440, had Coclcstinus I ns his predecessor, and 
w(is succeeded by Leo I 

SIXTUS IV (Francesco della Rovero), pope from 1471 
to 1484, was bom 2l8t July 1414, near Savona Tho 
(.fatements respecting his parents' situation in life nro 


very conflicting Tn consequence of a vow made by hia 
mother ho entered tho Franciscan order at an early age 
and speedily acquired a great reputation for eloquence and 
learning After filling several minor offices ho became 
general of his order, and in 1467 was to his own surprise 
made cardinal by Paul II , nt tho recommendation, it is 
asserted, of Cardinal Bessanon IVlion, upon Paul’s death 
m 1471, the rigour of Bessarion’s principles proventod 
his profiting by tho favourable sentiments of influential 
cardinals, who, nevertheless, expected to be recompensed 
for thoir suftrages, Roioro seems to have been found more 
accommodating Tho hherality of his donations after his 
election, nt all ovoiits, raised suspicion , but tho friendship 
of Bessanon has also been enumerated among tho causes 
of tho suddon elevation of tho most recent mombor of 
tho Sacred College Ho was elected on 9 th August 1471, 
and immediately proceeded to laMsh Paul’s treasures — 
partly m laudable preparations against tho Turks , partly 
in embassies, receptions of foreign princes, public improve- 
ments, and other expenses possibly miprudont, but at least 
not indecorous, partly, without any excuse, upon his 
unworthy nephews, (5ount and Cardinal Riano Tho 
prodigalities of tho latter surpassed all measure, and ho 
compromised his uncle much more seriously by Ins com 
jilicity in the conspiracy of tho Pazzi, aiming at tho 
assassination of the Medici family Sixtus was cognizant 
of tho plot, but had positively forbidden the shedding of 
blood, which he must novortholcss have known to bo in 
o\ itablo Ho deserves still more censure for entering into 
I a fruitless and inglorious war with Florence, which ter 
minatcd in 1480, after haMng kept Italy for two years in 
j confusion Scarcely was it over when ho allowed himself 
to bo invohcd in yet more troublesome and discreditable 
contests, — first inciting the Venetians to attack Ferrara, 
and then, after having been delivered by their general 
I Roberto Malatesta from a Neapolitan invasion, turning 
round upon them and eventually assailing them on their 
refusal to desist from tho hostilities which he hod himself 
instigated He rohed on tho co-operation of Lodovico 
Sforzn, who speedily forsook him, and tho scandal was 
witnessed of tho secular princes and cities of Italy agreeing 
to a peace which tho Father of Christendom did his best 
to thwait, and vexation at which was holioved to havo 
hastened his death He died, at all events, a few days 
afterwards, 13th August 1484, IcaMng an unfortunate 
reputation as tho first pope who brought nepotism into 
politics, end, not content with enriching his relatncs by 
gifts and lucratii o officc’i, made tlieir oggrandizomont tlio 
principal object of his policy as a secular pnneo Hia 
private character was no\crthelc83 estimable ho was 
pions, of blameless morals, hospitable and munificent to a 
fault, and so exempt from avarice, says his secretary 
Conti, that ho could not endure tbo sight of money His 
faults were those of a monk who had no natural outlet 
for strong affections except unwoithy relatives, and who 
had been called from a cloister to fill tho most con- 
spicuous position in the world His secular policy was 
capricious and spasmodic, ho neither maintained tho 
pcnco of Italy Iiko Ins predecessor and successor nor 
earned out a consistent and v ell considered scheme of 
conquest like Alexander VI Ho was notwithstanding, 
always firm in his resistance to tho Turks, and showed 
magnanimity by aiding his enomy tho king of Naples 
against tho common foe of Christendom Tho brilliant 
side of his administration was his munificence as a founder 
or restorer of useful institutions and a patron of letters 
and art Ho established and richly endowed the fir t 
foundling hospital, built and repaired numerous churclic’, 
constructed the Sixtino Chapel and tbo Sixtino Briugo, 
commissioned paintings on the largest scale, pensioned an 
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rewarded men of leatmng, and, abore all, 
kmself as the second founder of the Vatican 
hiJ^been said that the stones alone ascribed 
name would serve to erect a considerable edifica ^es 
Seat works, however, were not accomplished without 
Stevous taxation and questionable methods of raising 
monev and Sixtus’s successor expressed the ge^«ra^ 
demnition of his government 

for his part would imitate the example of Paul n bix^s 

was succeeded by Innocent VIIL ^ 

SKTUS V (FeUce Peretti), pope from loSo to lo90, 

^vas bom 13th December 1521 

district of Fermo, of a family said to be of Dalmatmn 
extraction. His parents were undoubtedly in humble 
circumstances, but the story of his having been a s^n^ 
herd in bis youth seems to be a mere legend He enured 
the Franciscan order at an early age, and obtained great 
celebrity as a preacher After having been successively 
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theoloman at the council of Trent, and ultimately vicar 
geuend of his order In 1565 he accompanied the papal 
fe<»ate to Spam, and in 1570 was created cardinal by 
Pms V and entrusted with the pubheation of a correct 
edition of the works of St Ambrose, which appeared in 
1579-1585 Finding himself out of favour with Pioss 
successor, Gregory XIII , he withdrew to a villa which he 
liad purchased, and lived in strict retirement, affecting, it 
IS said, to be m a precarious state of health According 
to the usual story, which is probably at least exaggerated, 
this dissimulation greatly contnbuted to his unexpected 
elevation to the papacy on the next vacancy, 24th April 
1585 If the electors had indeed anticipated a weak or 
ephemeral pontificate, they were griev ously disappointed. 

Sixtus speedily proved himself one of the most vigorous 
popes, both in body and mind, that had ever occupied the 
chair of St Peter Within two jears he issued seventy- 
two bulls for the reform of religious orders alone. Ardent, 
despotic, indefatigable, he £d everything by himself, 
rarelv invited advice and still more rarely followed it, and 
manifested in all his actions a caiiacioos and highly onginal 
genius, in most respects enunently practical, but swayed 
in some things towards the visionary and fantastic by the 
inevitable effects of a monastic training Bis first great 
aim was to purge the papal dominions of the robbers 
who had overrun them under the weak administration of 
his predecessor This salutary undertakuig was effectually 
accomplished, not without many instances of tyranny 
and cruelty which have left a stain upon his name, 
but secnrity of life and property returned Sixtus's 
financial management seemed on a superficial view equallj 
brilliant , be had found tbe exchequer empty, and speedily 
accumulated an immense treasure. But this end was 
obtained partly by excessive taxation, partly by the sale 
of offices which had never before been venal, and the 
withdrawal of such an amount of specie from circulation 
impoverished the community His intention was to average width of ^ inch, 

amass a fund for use in special emergencies, such as a ' to the surface of t&e ice 


by tbe addition of Christian attributes In bis ec( 
tiral and foreign policy good sense , . 

Sty but usuflly obtained the upper hand He thought 
of SaSine Turkey with the alliance of Poland and 
Eussia, of sSijngating Egypt by his fOTcra, 
a deswnt into SjTia and carrying off the Holy Sepulchre 
But he never attempted to realize these projects, and his 
conduct of the affairs which imperatively required his 
. attention evinced more moderation than could have been 
{ expected. After having strongly sided with Spain and 
I the League, he allowed himself to be convinced by the 
■ Venetian ambassador of the evil consequences of SpanLsh 
preponderance in Italy, and showed a manifest dispositaon 
to knowledge Henry as king of France, on condition 
of his abjuration This led to violent aUeriations with 
the Spanish ambassador, and tbe death of the pope on 
27th August 1590 was attnbnted by many to poisim, 
though without sufficient ground He was succeeded bj 
Urban YIL Sixtus V left the reputation of a zealous 
and austere pope, — with the pernicious quahties insepar- 
able from such a character in his age, — of a stern and 
terrible but just and magnanimous temporal magistrate, 
of a great sovereign in an age of great sovereign^ of a 
always aiming at tbe highest things and whose great 


fanlts were bat tbe exaggeration of great virtues 
The best view of his character and government w th^ given by 
Ranke. Letis well-hnowu biography is full of fables , Tempesti is 
too panegyrical , and Lorentz is httlo more than a compiler Inm 
the two The most valuable part of Baron von Hnebner s Suetc 
Quint (Pans, 18/0) is the nch appendix of documents Sixtns s 
note-books and drafts of lettere in tbe tbigian librarv, frequently 
referred to bv Tempesti and Banke, were publisbed bj Cugnom 
m 18S2 * {»- G ) 

SKATE See Rat 

SKATING, as at present practised, may be defined as a 
mode of progression (usually rapid) upon smooth ice, by the 
aid of steel blades attached to the soles of the feet It 
probably originated in the far north of Europe, in Scandi- 
navia and Germany, where it is still in common use lu 
Russia it has never been a national pastime, as no smooth 
ice IS formed in the rapidly running nvers Even in St 
Petersburg it is mainly engaged in by English and Germans 
The earliest skates appear to have been certain bones of 
large animals, but wood was also used from an early 
period. 

In modern skating there are two totally distinct styles, 
which require different skates differently attached to tbe 
feet, and different extents and quahties of ice The first, 
the “running ” or “fen” style, simply consists in going 
straight ahead at the highest possible speed Its home is 
on the fiords of Scandinavia, the fens of Lincolnshire^ 
and tbe large nvers and lakes of North Amenca. In 
Holland, Denmark, and North Amenca it is the medium 
for carrying a large wmter market traffic It first be- 
came common m England in 1662 after tbe return of the 
Stnarts The wooden part or stock of a running skate 
IS from 8 to 12 inches long, according to the length of 
the foot The blade is made of the best steel, with an 

The heel is at nght angles 
The prow begins to nse off 
crusade or a hostile invasion, which never arose Jluch, j the ice at the fore end of the stock, at a gradually in 


nevertheless, was exjiended by Sixtus in the encourage- 
ment of agnculture and commerce, and in jiublic wor^ 
cither of signal utility, like his supply of Rome with water, 
or such at least as impressed the popular imagination with 
his munificence, as the conpletion of the cupola of St 
Peter’a the construction of six new streets, and the eleva- 
tion^f four Egyptian obelisLs in vanoos parts of Rome 
Thyngh a scholar, Sixtus was no humanist, and did much 
mjAihief to the monuments of antiqmty, ruthlessly 
^troying some, and disfiguring those which he repaired 


creasing angle, and projects i inches The entire skate 
IS attached to the foot by an iron s rew in the heel of 
the stock which enters the skater’s boot heel and two 
long straps which pass through slots in the stock and 
fasten round the ankle and toes of the skater The length 
of the heel strap vanes from 22 to 32 inches, and that of 
the toe strap from 1 5 to 23 inches Formerly the bottoms 
of the blades were Anted. A concavity is now effected by 
grinding, and, when in motion, tbe blade is rarely flat 
on the ice The curve should be slight, and the depth 
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no grcilcr tlmn en'!Urc n cur\e bcjng nindc without 
touching the itc The feet arc placed at light angles to 
each other with the toes tinned out and the bod} bent 
shghth forward Itnch foot is then raided altornatcl} and 
set down shghtl} on the inside edge It inniiediatcl} 
acquires a forward motion, which is increased b} pushing 
with the other foot, that lining at right angles and ha\ing 
no sliding motion The feet must bo kept perfetti} le\el 
when raised and set down, and the skate carried in thcbnnic 
manner an inch abo\e the ire when going foiward The 
forwanl stroke is made on the outer edge, and the piessiire 
applied to the inner edge of the othci foot The arms me 
swung across the chest from side to side and opposite to 
the direction of the striking log in ordoi to balance the 
weight The quickest method of stopping is to place the 
feet jiarallcl, dig the heels mto the icc, and aich the back 
A longer but nioio graceful method is to turn the toes in- 
wards, thus spreading the outside edges athwart the line 
ol going The feel should ucier be looked at, as the 
balance of the bod} is thcieb} disturbed The c }0 should 
always be on n line with the horizon 
The fiistii-t skalmi; tiniis nronlcil, from a stsntlinp start, ami 
with no rear wiml, liaio nil bceii iinilo in tin Vnitpil States, at 
Kew York ns follows — 100 aaub, lOj s , 200, 21^ s , JOO, 31? s , 
1 mile, Hi s , A 1 111 41i b , 3, J in 34" s , l, 3 m 20? s , % 

0 m fiCl s , 3, 10 111 ait s , 4, 14 in lOA s , n, 17 m 45 b , C, 

21 m as s , 7, 25 111 171 s , s, 20 «' 32 ni 54? s , 10, 

m 37i B , 20, 1 h 14 m 7i s , 10, 2 h 31 m 12 s , 40, 3 li 
21 in 22 s , 50, 4 h 13 in ao s The hist ninimig high jump on 
skates rcconlcil is 3 ft. 1? m , ami running long jump 15 it 2 in 

The second st}lc, termed “figure skating,” is quite 
modern and purcl} English m its origin This ma} bo 
practised on an} small pond, provided the ice is clear of 
snow and perfetti} smooth The more mniicrous oppor- 
tunities thus afforded make it the more popular 6t}Io 
in Great Britain, where the largo streams seldom freeze 

1 igurc skating consists in cutting arcs, circles, figures, 
letters, serpoiitincs, and spirals,— either forwards or back- 
wards, slowl} or npidU, on one or both feet, singly or m 
conibiualioii The stjlo cuu ultiiuntclj be nntihscci into 
four Kinds of strokes, all made on the edges of the blade— 
the inside forward, the outside forward, the inside back- 
ward, and the outside backward The vnriet} of cvolii 
tions winch can be dcvelojicd from these four movements 
IS endless Tiic figure skate is made cntirel} of metal, is 


strapless and fixed to the boots by clamps or like dev ices 
Unlike the running skate, it can bo instantly put on or taken 
off Man} kinds hav o been luv onted, but the “ Acme,” first 
produced in Canada, is generally ncknow lodged the best 
The blade projects the merest trifle hc} end the length of 
the foot and is lounded otf in an upward direction fioiii 
the ice at, both too and heel The bottom is ^ inch wide, 
and the best curv o foi grinding it is to that of a sev cn 
foot radius, equal throughout and not increased at either 
end In stopping, the end of one skate is placed at right 
angles to the othci 

Summer skating has been occasionally provided m 
“ glacmriums ” b} means of ai tihcially produced ice 


Tlic London Skniiiig Club, fonmkdin 1830, istlio leading skating 
sotictv of Gnat IJntiin Comprising but 170 moinben, including 
20 Inific-!, mid pmctiMiig on oxcliisivilj pm nto water in Iteginli 
Park, it Lountcimncis ligiire •iknling oiilv and gives no oncoumgi 
mtiit whatovtr to tlio spnvd or iLScliing of ii national pastiim 
iho National Skating \ssoLiatiou was loimcd in tho vcarl87l' 
and, on T)i.coinbtr 8, Ticbl tbo first race foi tlio lunmng tlmmpion 
slap at Tliorncv , Cambiidgcshirc TIic objects of the aisoeiatton 
nro as follows — 

To i*iimioto Ascprlalit, anil rtwanl appcil in aknllnp— 1>\ tlio catabllslimcnt 
mill iiiniiaRPiiiciit of niiiiiuiir and oimi aknllnp clinroplonslilps of Inpland l>' 
MtmuUllui. mill supplLininiiiic looni aclloii In liolillnp of aknllnp iiintclicni oj 
e-tnblWiliiL nn nnUr of niorlrfor npewl akaten. anil nwnnllnp liadpes for tlio 
aoniL Iw II' Mlnp In pro'ldlnp fnclllilis for ►kntini. b\ tbo nlmllow floodinp of 
Imiil In tncli looilm wliin. IkhI bninclicn exist nnil bj collcctlnp tlirotigli coi 
ic'ponillnp numbers Information of the cxlstmco of Ico on w bleb skntlnp Is 
pmcllcnblt mid tbo BU).p1>lnpof siieh liifoiinntliin to Itsmomliois and 'o pro- 
inofi mid cneoiimpc flpuro skntlnp, b\ lliu cUnbllslimcnt of stanitnrdo at wlilch 
npiirt sknters max aim, b\ bistoirlnp Kndpos of merit on fbow wlio attain tliisi 
ktandnnl' and bi promotlnp nnil assUtlnp In the formation of skntliipcliiw In 
proxldu rules and ngiilations for tbo pnmo of lioike} on the lee Also to pro 
mo 0 this eMiibll bmeiit of Intemntlimnl skating contests In vnrioni countries 
under tbo direction of nn Inlematlonul council 
la tho United States and Canada largo and shallow artificial ponds 
iiiuler cover, termed “rinks,” arc in winter frozen b\ filling them 

with watir Lneh night the surriico is covered with a 
witi.r, which gives a Irish shoot of ico bv inormng Tho covers 
nrotcot tbo nnks from snow , another great adv antngo 
As reganU a Bubstitiito for no and ico skating on wooden or 
awhalt iUiom, the onlv invention that has ovir been fouiul oven 
partmllv sULu-sfiil is that of James L. rixmpton of Now \ork >n 
180 Tilt niplcments nnv bo dcscnbcil as skates with two 
mrallcl wheels nt tho too niul heel, bo hung that tho wheol oMcs 
Sro niovtd out of iwmllcl bj tho t™«v oi^o rotking of tho skater u 

foot, tho wheels setting sqiiirol} on tho B'uhwo ‘ ^ 

ho npngl * 01 ranted Tho fatiguo caused bj tlitso roller skates 

IS quadruplo that of ordinarj ito skating n a 

sior/lf/VeW r>cccmbcr!3,lSS2 Tnnimo OnndFcbruiin 5, l^, y anOG A 

p M andS.! vi WlIIlBinss rmnSiaecf /VpMri, iUrfiap 
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T he word “skeleton,” meaning in Greek a munini}, is 
populnrlj taken to denote that nsscmblago of bones 
and cartilages which forms tho internal siippoit of the bod} 
of mail and of the aiiimnls more or Icsb ucarl} rcsembhug 
him A slight acquaintance with the structure of these 
animals, however, seems to make it evident that a wukr sig- 
nification must bo given to the term, since 
man and many of his animal allies are bon} or cartilaginous 
ma} bo onl} mcmbniious in other buch amnials , and, con- 
vcrsel}, paits sometimes quite extcriial, which morel} 
mombranous in man and man} animals, ma} lu 
assume tho structure of horn or bone or mo} 
bones or cartilages The word skeleton ma} m e 
taken to denote both a more or less firm coi - 
plctc extenml protection to n liMWg bod}, nn . v 
more or less firm and complcto vitonal supper 

'^'*In this V ery w ido sense even man} v cgotal 

be said to possess a skcletou E or all plants w , 

tain themselves in nn upgrowth from tho ground 

both require and possess solid Btructurcs— various S P 

and varieties of vv oody fibres — to support such an , 

Organs also, such ns loaves, which need to bo maint 


in tho form of a thin Hat expanse, require and possess 
bundles of fibres (vulgarly called veins) which are even 
nopularl} said to constitute tho skeleton of the leaf 
Man} plants form such skeletal struLtui-cs largcl} of silox, 
ns (io the grasses and tho horsetails {JS^instUm), and 
others invest themselves to a greater or less degree vyitli 
carbonate of lime, as do some Alqa, such ns 
and Mdohem, while tho A v/nKf/a clothe 
a horn} coat Ordmarih, however, the word skalotmi i 
onh used to denote certain niiimal structures, and man v 
such structures ns form tho skeleton of man and of 
creatures so ncarlj nUied to linn as to ‘'‘’“stitute togothe 
with lum, that prnimr} division of animals known m. 
backboned animals or Yeitchi'ata 

It IS to a concise description of tho skeleton ns it cxi 
in A^'ertobratos generally that this article is devoted s 
tho details of tlm human skeleton the «adcr w lefcrrcd^t 
tho article Anatomv In order, however, * .j 

tion in A'ertcbmtc animals mnj bo better ’ , t 

bo well briefi} to point out some of the nmro impmtant 

varieties of condition probonted b} tho P™f“*“^„trat?, 
porting parti of tho bodv of the lower, or Invertebrate. 

animals 
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SKELETON Of INVEKTEBRATA. 

A great and fundamental distinction exists, Iiowovcr, betutcn 
those lonlv organisms I nown os Protozoa, or Rypozoa — nbich arc 
generally reckonel ns ammals — on the one hand and all the higher 
forma, both Vevtehvnte and Invertebrate, on tho other It is a dis 
tinction which rondera it dithcult to reganl auj akoletal stmcturca of 
tho Uiipozoa os answering to, in the sense of being the honiologucs* 
of, any of t)ie skeletal atmctnroaofhigherauimnls Tins great funds 
mental distinction consists in the fact that the bodies of all the 
higheraiitnials are made up of distinct “ tissues," iihich are deni cd 
from three different layers of cells, of which the embryos of nil* 
of them are for a time composed, whereas the bodies of tho Ilypozoa 
either con:>ist of but a single coU or else of a siuallor or larger 
number of ceils more or less loosely aggregated and not forming 
uuy distinct tissue. It follows of course that their reproduction 
does not tale place by means of embryos formed of cellnlnr 
layers. 

Neserthelcsothe .Ei/poroa or Prolo-'oa mnyevhihit iciy distinct 
protect) (e structures Thus the outermost layer of tlio substance 
ol an .rtinoiiKc, called its cctosarc, is of a firmer consistency than its 
interior and it may in allied forms take on a chitinQus character 
or bsoomo quite hard through tho deposition within it of ealcaicows 
salts (as in the sometimes singularly complex shells of the Fora 
rntntfcm) or form sy mnietnul cases of sihco. 

In tho Iladiolaria, the skeleton of the Protozoa attains its luaxi 
mum of beauty and conijilexity It consists of spicules which 
avft goner{(U 3 siUceovis, but luav consist of a peculiar iirin or/^iuc 
substance tj*nTietl * acautbin Tlie spicules attango tlicmscUcs in 
un estmortmanly Bjiniaetrical mnnucr, generally rad/atju^ from 
the central portion of the organism and bcin^ connected with one 
or more series of eiicirtling spicules which may ooiistitiitc a series 
Of coQccutnc spheres 

Among tho /»/(Boriawe also find examiilcs of a Imnlcniim of 
M in TiiUiMts lagmula and lu some other 

When we pass to that last gioiip of anim»ls-the JUeiazoa— 
«‘olndw all but the l^Uozua (and all those thcroforo the 

pnimtive lay era) a distinction again r.-qmre 3 to ho drown holwoou 

Its Jowest group, am} all 
m„Uei forms. The threo prnmtvvo or terminnl la\ ors of t]»o Mda~oa 

tiw '21 tho^mcsoldast, and (3) 

wmdition of tbe three germinal liiero m th. 

a?g. te ■>.« »i.. l\St 

•H «.rL .JiS; Cf “<!*” ‘i" 

stitnte structures of wnifulsr l^,’^ Ty^„ Sometimes they con 
or on the cells of the ^ «« 

fllvclctal structures arise in tlw Oinil la *. seem that any 

Should sttcli, however, bo liereafter fae*^ 

Jummd that their homolomM he home 

of other organisms must on skeletal stnictnris 

question of the exact i®". decision of tlie 

germinal layers in Spoiinen and ^^'st between such 

higher VeioLa. 'P'l’last «id hvpoblest of 

epiblastic^oTmSLtL*!riiatnm*’’T^^^ 

U mostly has the form of rhom 


sasslss •" 


In Jsw the skeleton curiously consists of a senes of tcgioents 
which aro altomatoly homy and enh ireous. 

In the FcJnwidcrmaia wo generally haic, notably in tho Sea- 
Urchin (iUiinits), a wonderfully complex skeleton, which is so 
near the outer surface that at tho fust glance it seems jieccstanh 
a most oxtirunl form of skdeton KeicrlhUcss the plates which 
compose it me misoblastie in nature and are iiulojicndcnt of the 
cpiilennis 

The two inlicsforming tho shtll of tho Lamp shells (JSranefitono 
)>oda), mid tho icry diircront two inhis wlimh i oiistituto the shells 
of creatines of the Oyster class {i‘rtwi<;flil)io»'’7ti«fff), ns v-ell ns the 
single shells of tho Snail and W hclk class {Gasteropoda), aro nil 
cpiblastic 111 iintuix, aud ale cakihialiuin, of the outer jiart of the 
cpulerims Tin, same is tho origin of tlie ajmarcntli uitinml shell 
of tho Slug, whith IS at first cxtoriiul iti thocn brio and snbsupcntly 
liCLonics cuLloscd 
Simitar is tht iiaturo of both the intcrinl and cxtiriial sliclls of 
llio Siyuids, Cuttlo fishes ami 2iaiitili, i c , of the cl iss Ccjdutto- 
poda In tho last tmiiiLd class, ns in some Oasttroimtis, llicrc is a 
cartilngiiiotu structure inside llm head, which slnicturo EUp|iorts 
aml|iaitly protects tho hnii; It is iin/ike niij >1 thml iKirtyct 
iiiciiiioiicd sale in its inode of oiigm, wliieh, like the bkclcton of 
sumo of the Aettnozoa, is niesohla&tie 
Lastly may bo meutioiicil the hard pvotceling external coat of 
insects anil animals of tbe Crob and Lobster class — ui sliort, the 
extcnial skeleton of that primary die ismii of animals w liii h is callrtl 
Ailhtopoda This is again opiulastic, and a haidcniiig of a cn*iclo 
on the outer surface of the ejudi niiis— a honlemng elfecled gcue 
nlly by clutinizatiou (the deposition m it of a snbstanco termed 
cliitin ), or, as in many Cntstat'a aud some Myrwvoda, bv 
caleification ■* ■' 

GENERAL SKELETAL CONDITIONS 

Hnamg thus briefly glanced at the leading skeletal 
structures of a luuiiber of groups uf lower organisms, wo 
may make tlie following generalization, wliieh will be of 
use to us in helping us to understand hou the skeletal 
parts of hackhoued ttiiiinals stand related to the skeletal 
parts of animals lower iii the scale — 

(1) Skeletal structures may conceit ably arise in parts 
/Ol Cl cpiblastic, or mesoblastic, or hypoblastic 

{£) bkeletai structures belonging to any on& of those 
three categories may bo further dnisiblc into two 
subordinate categories according ns they belong to 
a Buporfieial or a deep part of tho layer to which 
they appertain 

(3) Skeletal structures may be siliceous, cbUinous, cal- 

'■'^rtilnginoim, or horny 

(4) In certain auunals the mcsoblast subdiudes into 
^0 layers, one somatic aud the other xpiandimc 
ObMousIy, then, there may be skeletal mr^ 
correspoudmg to cither of these It^lnamTd 
layers and conceiiablj to a deeper or mo« 

superficial portion of either of them ^ 

THE SIOSLETON OF 'l^RTEERATA, 

The skeleton of the Verlebraia—thtt « of *i i- 
cla^w of animals named Pisces, Arnpfnbia Pepuha'^ jul? 

Tbw , Skeletos 01. VEnmiUTA. 

two parts '^'SeVore “Satn made up of. 

and IS of epiblastic orifriii an^ of these is the epidermis 
may arise toyvards itf inner opidermal structures 
more internal coStitJent of th. 
and dense structures formed in it. 
outer porhou of tbe mSXt ^ 

«a.„ 

aubjacent dermal hard mtimately united with 
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Any hard structures formed in the Malls of the 
alimentary canal — the lining of which is continuous at 
either end ivith the external skin — are to be reckoned as 
fundamentally e\oskeletal In the process of de\ elopinent 
tlio opiblast becomes inflected mora or less into either 
O'ctremity of the alimentary tube, but the intermediate 
portion, together of course with any hard stiuctiires de- 
veloped in it, IS of h)poblastic origin 

In the gieat majority of Vertebrate animals the two 
layers of tho skin, the epidermis and the dermis, are, as in 
man, soft, though locally provided with certain denser 
appendages, such as epidermal and deinial scales, liairs, 
nnil'i, scutes, and teeth 

The soft general exoskeloton or skin invests the body 
of Man prettj closely, though slightly projecting folds of 
it extend between tho roots of the fingeis and toes In 
some abnormal cases these folds extend so fni and bind tho 
digits together so much that the thus malformed person is 
said to be “ web fingered ” or “web toed " Such a condition 
IS found normally in many animals, ns notably in Ducks 
and Geese, and such parts form a large portion of the 
“wing ” of the Bat 

Other extensions of the skin of the body are note 
Morthj Thus in the “ Flying ” Squirrels and Opossums, 
and the curious Bodent named Anomalm itt, the skin of tho 
sides, betw een the arms and tho legs, is much expanded 
serving for a parachute There may bo a skin parachute 
supported bj' long free movable ribs, such os wo shall seo 
exist 111 the littlo Lizards called “ Flj mg Dragons ” Thoro 
may bo a \ery remarkable extensive skin lound tho neck, 
os in tho Frilled Lizard, and folds of skin may hang freely, 
as in tho “don lap” of Cattle, oi may bo formed here and 
thero as in the Rhinoceros, tho skin of which animal is so 
thick as to necessitate the existence of such folds to allow 
free movements to the body and limbs Long filamentary 
processes may bo formed along the back, as in tho Iguana 
and various other Lizards 

In the Seals a fold of skin connects together tho hind 
legs and tho tail, and also in our common Bats, which have 
in addition their very elongated webbed fingers connected 
with the sides of the body and legs by anothei great fold 
of skin which, with those betw eon the fingers, forms tho 
entire bat’s “ wing ” 

Tho integument may be xery distensible, as in those 
Fishes {eg , Diodon) which distend themselves with air and 
then float belly upwards 

The epideimis of many Vertebrates, and of Alan, is shed 
in minute fragments, constantly removed by friction and 
ablution, and constantly replaced, only under abnormal 
conditions and after certain diseases does it come away in 
large and continuous jmtehes In some other Vertebrates, 
as notably in Snakes, the entire epidermal inx estment of tho 
body, oven that of the eyes, is cast off entire ns one whole 

The epidermis never has its superficial lajer connected 
with bone, but it often becomes thickened and horny, as 
w 0 see in the sole of the foot, or tho labourer’s linnd, and in 
those abnormal thickenings called “ corns ” Certain local 
thickenings which are not abnormal may exist in animals , 
such are tho callosities on tho inner side of tho legs of the 
Horse, on tlio breast of tho Camel, and on the nates of tho 
lower Old-World Apes 

Of tlio appendages of the epidermis the most simple ore scales, 
such ns wo tiud on tho legs of Birds and tho bodas of Serpents and 
Ileptilcs gononlly 

A scale — a true scale, such ns those of Snxkcs and Lizxrds— 
consists of papillto of tho dciniis inxcsted bj tho epidermis, tho 
whole being covered bj a coniification of the ovtomal pnrt of tho 
epidermis Scales innj be x cry dix erso in shape, promintnco, and 
rolatix 0 bizc, and max form x orj largo plates Tlio so exiled 
scales of Fishes aro of deeper origin and are a form of scutes 

A hair differs from a scale in tliat, instead of being an epidemic j 
investment of a dermal projection outw arils, it ongiimtis bx an 
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opidenniil projection inxvnrds into tho siibjnuiit dermis. A small 
papilla of tho dermis, hoxxexer, soon proiccts upxxaids, m turn 
into tlio d^escoiiding cpiderninl process, and then coniification sets 
in (at hrst in the niiinoduito x iciiiit} of tin, derimil pxpilla) in tho 
oclls around tho axis of tho cpulcimal descending projection and 
this hardened portion soon piojccts beyond tho surface of tho body 
wliilo the part of tho epidermis about its deepest pnrt bccointx 
modified into its so cnlled “root ” 

A nail or claw aiises as a eoimficntion of tho epidermis (hut 
not of its diojicbt layer) lying upon numerous xciy xasciilxr ndges 
(or transxorsely olongited papillte) of tho doniiis, forming tho 
primitivo bed of the nail, and enclosed in a deep fold of tlio intigu 
incut One end of tho structiue becomes free and pro)ccting 
supoi ficiiilly , while the opposite region glows by cpidcrninlndditioiis 
from beneath and at its attaehed extronntx 

AjLttlhtr IS more nearly related to a scxio than it is to a han 
It consists at fust of an upx'ardly prop cling del imil jnpilla inxcstcd 
with epiilerims, and it is only at a htei stage that its bise sinks 
into a sack oi “foxtlier follicle" Tho outermost layer of opi 
eleiims becomes coiixertcd into n horny sheath, which is thrown oil 
when tho fentliti is coinideted The gitill is formed by cornifnation 
of tlie deepest niid moio supcrfieial Inyoi of eiiidermis inxesting tho 
biiso of tho doimiil and x oscular pxpilln, amt is open at botli cuds 
Tlio xascular papilla it encloses shrinks up when tho feather is 
fully foimcd Tho mwd of tlio feather is formed from tho more 
apical jiortioii of tho pxpilla, and its central jiart^ or sliajt, is con 
tiuuous with the qull, while lulgc like tliickciiings of epidermis 
diverging from cither side of this central jiart constitute tlio barbs 
of tho vano, from each of which yet smaller processes or hirlmlcs 
proceed 

A scute IS a hardening of tho oiitonnost portion of tho dcniifs, 
xxith an luvcstmoiit from tho dei})i st lay cr of tho cjiulennis Sucli 
are tho so called scales of ordinary Fishes, which may ho represented 
by tbo bony plates and processes c.xllcd placoid scales — so common 
in tlio groups of Shaiks and Raxs In those latter structures 
dcimnl pnpillm appear and calcify, foiiiiiiig a dense stnictiiro with 
out corpuscles, exiled dentine, bomath which may bcacmiinsciilatcd 
structure of true bone Tho calcifying papilliu I'ceeixo aninxcst 
mont of still denser cnlcarcons tissue, eallcd enamel, from the 
deepest layci of tho cpulerniis These placoul structures often 
come to projeet outwarels on tho surface of tho body ns long spines 
or ns shorter tooth like processes, or they may protect tho surface 
of tho body as flat plates Often tho dentine more or less 
entirely atrophies, so that tho structure coinis to ho formed almost 
entirely of tiiio bone or of tlint peculiar caleificil tissue of whieh 
tlio scales of ordinary Fishes (such, r p , ns tho Pcah nml Carp) 
are coni posed 

A tooth IS a stnictino closely related to a scute It chfiers from 
tho latter just ns a hair differs from a scale — iinmclx , by ow iiig its 
ongin to an ingroxxtli of tho epidermis iiistcad of inertly to a 
pniintix 0 outgrow th of tho dermis 

Tho so cnlloil teeth of tho Lamprey are not true teeth, hut are 
merely horny epidermal stnictures cssoiitmlly similar to stales. 

In tho origin of a true tooth a protess of tho cjiiblnstio layer of 
the mouth — tho buccal epitliohiiin — grow s into tlio subjacent dermis, 
and, nssimiingn cup like form (with tho coiicaxity of tho cup turned 
away from tho epithelial surface of tho mouth), a dermal jiapilhi 
uses into tho cup Tho apex of this papilla llicn siipcrficiallx 
talcifios into dentine, nml becomes inxcstcd xxith a layer of enamel 
formed from tho immodmfely adjnicnt snrfieo of the cpidtrinii 
cup or “ cinimol orgnn An inx estmciit of coniicttix e tissue called 
the dental capsule becomes formed round the xxholc Tho doiitinu 
then increases, a remnant of tho papilla remainiiig ns tho “ pulp " 
The young tooth gradually nppionclics the buccal surface, and tho 
base of tlic pxpilla becomes formed into tbe root or fang of the 
tooth Tho enxuicl orgxn docs not descend so far, but only inxcsts 
the crown of tho tooth Tho iiinoi hxcr of tho capsule, howexer, 
iiixcstiiig tho fang gixcs rise to a thud dental tissue known ns thu 
cement A bnd may oi may not he given off from tho developing 
tooth to sen o ns its future sntccssor 

Thus teeth aro normally both opihlastir and niesohlastic struc- 
tures, but in certain Fishes they lino pxrts of the throat (tlio 
branchial arches), tho superficial niembniie of which is denvea 
from tlio hypoblast, and siicli may of course bo considered as 
liy iwblxstic skeletal elements, and, thus considered, must bo 
rcekoncil ns constituting a separate category of tcctli 

Such being tho various kinds of dense structures winch 
enter into tho composition of tbo Vertebrate exoskeloton, 
each kind inaj ho dex eloped to a greater or less extent in 
different groups of Vertebrate animals 

JJremphficattons of Epidctmal Shhtal Pari* 

Scale* cntirclx clothe tho liodics of most Lizards and 
tho legs of Bmis In Tortoises and Turlies they take tbe form of 
largo plates whieh in one spei les are knoxvn ns tortoi«c snel v 
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out nnd hue the sides of the buccal caviti with n network of 
countless fibres formed bv the inner edees of tlie two senes of 
plates. This network acts as a sort of sieve allowing water to 
escape between the plates but retaining in the month the small 
creatures on which the wliale feeds 
Comilications of the tongue mav eaist Tims in some Rinls 
as 1 1 11 oodpeckers, the structure ot its apical portion becomes so 
dense that it serves as a dart or spear Its surface maj l>c more or 
le-ss cornihed in IJea-sts Tims it mat be fnmishtal nil round with 
batkwardlv pointingspmes, as in the Lesser lntcater{JVi<n<iii/fuii> 
be a large bornv pai ilia on each side of it as lu tin 

. -si.- 1 -.1-... 


shape and size o^ scales are made great nse of as distinctive 
characters for classification Si.e Keiti les The scales of a Serpent 
are held together bv their epidermic mvcatment in such a wav 
that It and tliev are cast off as one whole each time the animal 
cflccts I'l t pmeess known as changing its skin In the Kattlc 
snakes ct nonslv modihcd thickenings of epidermis surrounding 
the end of the tail an, no*^ cast off but continue partialh adhetent, 
a^ growth proceeds and successive castinjp of the skm take jilace, 
these nng like thickenings become numerous, and so knock one 

against the other when tlie end of the tail la vibrated, as to pro ' naiKwaruu poinnngspmes, as in me i.es^er -tiiieaier i jamon/iifu) 
ilnce a singular sound— the so-called ratthug of the system of nng!. Tliere mai be a large bornv paj ilia on each side of it as lu tin 
or rat le*^ | ilanatee or Omitbonivnchns, or then, mav be homi plnti-s on tlie 

Ham fonn the characterutii, clothing of the clasa Mamuiaha, tongne, as in the laia PorLUpiiit 
thon!.h certain Mammal', such as dVliales and PorpokCa in their j Honii stmetnres aho exist which cannot he considered as either 
adult condition, are naked Man is qmte eveepnonal in hanne the epiblasnc or mcroblastic, but must lie In jiobla-tic in origin Such 
ventral surface of the boly more liairv than its dorsain Long ' are the homv hninga of the stomachs or gizzards of Birds and 
hair on the head and whiakers and beard, are variable Lnnian I the similar lining of the toiiiach of the Cn-at Anteatcr, Mvrmt 
iharatters, al-a passesced bvsoine Apes, and iiianr animals — as j eophnni jitUila 

the Lion the Hoiie •‘he A irdvark, ic. — have long hair in one or j /barters are the nniver-al and pcMihar cntawious appendages of 
other region of the bodv Some hairs mav be espciwllv thickened ; Bmls, and generallv differ much in size in mlfi-n nt naVts of the 
and ' rvt a..> feelers as m the ‘ vibn 



Cal mb-i Bat the maximum of dcvelojiment is shown in such ' part of the wings and so-ralled “taiU of Biwa. Feathcis aie 
ereatnres a. the Hedgeho„ and the Poreniune where hairs beeome ' implanted on tht boelv neither in an irregular nor in a nnifonu 
dense and soU i spncs. 1 manner, bnt are aggregated together in different modes lU different 

groups of BiTdr>— each definite patch of implanted feathers being 
called a feather tract. The arrangement ol thcic tract* in a bird 


dense and ^li I spne-. 

Satis do nor exist in the class of Fishcs and rareli in that of 
Batiacbians Thev first make their appearance in the most nmple 
form — that is m tlie form of slight thickenings of the epulermi* — 
ct the ends ot the digits in certain Toads and of one kind of tft. 
A nail IS at Its mammnm of development when it qmte surrounds 
and encloses the last or end bone of the digit which h'ars it. 
fcuch nails exist in Hors»s, Oven ic., and are called hoofs A 
nail when produced into a sharp jioint is called a claw, — as in 
the fiimhar case of the Cat, and aUo in Buds. Xails mav, how 
ever, b* much reduced in size and not nearlv extend to the end of 
th» digits which support them, as m the Sea Bears. Thev mav 

altogether wanting, even m Mammal-, as in the Porpoise, or 
•rtiin a proJigwns relative size so that the bodv can be suspended 
t V them in progrtcjian a.^ in the Sloth 

^all l^e stroctures mat be developed from the side of the hand 
sin certain RmU 1^ n -■c.-i. , . ““"“j 


—...wu — xiic VI ciie.:e cruets in n 011x1 

is called lU •* pi CTvlosis,” and serves among't other characters to 
distinguish different groups of Birds one fioui another 

Erem]tlmra(toiis or Dermal Sleletal Partt 

Satlts —Tme dermal ossifications are met with in some kinds of 
Mammals Thns the Aimadillos poss-.s a vcir complete ovtcmal 
dernal skeleton formcil of small inane sided Lonv scutes, the 
margins of whuh arc adjusted together, and which are ditfcientlv 
aggregared— into lraii>ierse land* or into larger inflcTiblo mas-scs 
—m different si^cies In the extinct Gluptodon, the bodv was 
invested, from tlic nttk to the root of the tail, with one sneli solid 
_ ' iiuxu iiic sme 01 ineiiana* * case. 

pin- 

boros whreh do possess bonv cores are developed from the with mtimattli united 

and united bv a peiranfT^coninf scutes are enainellcd 

an investment of^nv scnt« bis 


"ih of that 

f>roimgi;„,;^'"::^t]7‘^y^^;“0«h mw be locally cormfied. 

I saaslfSM£S5; 

the \VUT,la^„. ^bis kind of stmetn 


- foand-m the 

tnnii-Iicd with vcTT numerons bornv ^bese is 

from he lalatc 

ihn form t-o longitidmal senc“ neh ^LJ r" 
r D vcr*cl, to the lous axis of the I'Jawd 

'-..her Tneoaferedleorexch p ^ir^lLt"'* ran cio^e 

•lit - forh numerous hair like e^ge 

'■“"‘"“t “f "I. liinj a «» 


bnt erroneouslv (lummonli 

3 cntcs of Sharks, and mav tbo 

smonth, when thev are described oJ projecting margin 

proccs*es, when thei are termed or m toothed like 
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colul iin cstinoiit, as in Oilracion and tho SLahoiiscs 
or dciolop strong projecting spines, ns in Biodon 

Fishes hnio two other \erj important exoskoletul structures, 
winch ninj ho bonj or cartilaginous One set of those stnioturts 
consists of filnmontary processes, which innj ho cither lioriiy or 
cilciroous, mid which siipnort tho skin of tho fins, whothor those 
ol tho hick, hdlj , and tail, or those of tho limbs , such structnn s 
are tei mod “ fin rai s ” The othoi sot consists of bonj or cartilagiii 
ous linnl palls, which serio to support tho lin rajs, which thcroforo 
lie more deeph, oi at least mo less proioctiug, and arc common]} 
tormcil “ intcrspinous bones or caitilnges," but which may be con 
itnieiitly distinguished ns radtah , they nio lery imjioitnut 
clomonts of tho liiis of hlasmobraiichs 
Curtain Siliiroid fishes exhibit in tho ad|Ustniont of poitions of 
their doiinnl cxoskoleton an nltopothtr pcoiilini modo of articnln 
tion, called n slincklo joint Tills is iii tho form of a dorninl scuta 
niticulatcd with n superposed spine Tlio scutohas an osseous iiiig 
on its dorsal surface, and through this jmssos another osseous ring 
whidi forms part of tho base of tho supci imposed spiiio 
In roiiiio'cion with dciinal scutes and spines ma\ bo montioiicd 
those familiar jet extoiilioiial stnictures, tho boii\ boms of Uiigii 
latcs In tho Oxen, Goats, and their allies horns exist on tho 
lioad as bonj cni-es, persisting throughout life, and supporting tlioso 
“hollow horns” bcloro iiotiud amongst tin, epidermal orcpiblostic 
parts of tho oxoskcloton As is tho caso with tho scutes of Chclo 
mans, theso bonj parts nro lutimatclj united w itli subjacent narts 
of tho true ciidoskcloton In tho Girafic thoro ai-o tlii-co such bony 
prominences, whicli arise as distinct ossilications, and only later 
aiichjloso with tho skull These aro tho Giraflo’s jam of short 
horns, together with tho median proiiiiiiciico in front of them In 
tho Deei wo find boiij antlers, which nro shod niimuilh and nro 
destitute of aiij liorin coieriiig Aiitlcis iiinj exist in both soxes, 
ns 111 tho Koiiidcor, but geiici-alh they aro iiresciit in tho males 
only They nrijic ns soft liighlj lasciilnr proiiiinoiices, and when 
fullj giown bceomu hardoiiod by calcareous dojiosit In some 
months tho iincstiiig skin dries iiji and is got iid of, and tho horn 
itself falls oir after tho breeding season, leaving a stump whcnco 
a now antler shoots forth again iii the follow iiig j oar Antlers, as 
a rule, are braiichod — iiioro so ns tho iiidividunl becomes older, till 
maturitj is attained Some Deer liav o enormous antlers, weighing 
as mueh as 70 lb, and formed at tho rate of 1 tb n day 

Teeth —Tho dilfereiicos in structure, nuiiiboi, form, and dovolon 
mciit of tho dental organs nro so groat that they caunot hero bo 
treated of Seovol mi pp 232 sj , also v ol xv pp 349 sj 


Internal Skeleton or Vi utebuata 

Tho most essential part of tho Voitebnito intoinal 
skolotou is the spinal column, the foundation of which is 
laid by a temporary oi pormanont structure called tho 
notochord or ckoidu dotscih'< At tho anterior end of tho 
spinal column there is almost always a solid structure 
known as the cranium or skull, to w’liich mandibular, 
hyoidcnn, and branchial arches may or may not bo attached 
Tho spinal column may be divisible into cervical, thoracic, 
lumbar, sacral, and caudal portions and may liavo pro- 
cesses projecting from it upwards, dowuwaids, or laterally, 
with arches of varying o\tciit, ns neural arches, chevron 
bones, and ribs, together with a median ventral poition— 
tho stornum Tho whole of these pnits taken together 
constitute the axial skeleton This may exist alone if 
the body is limbless, but otherwise additional hard struc- 
tures are found which togttlicr constitute the appendicular 
skeleton 

Vertebrate animals novel have more than two pairs ot 
hmbs, and each pair is attached to the body by the help 
of certain skeleton clomonts termed a limb girdle, diverg- 
ing from which aro the hard paits which constituto tlio 
skeleton of cither "appendage” or "limb In addition 
to these w-o find in Fishes certain nrjgous sti nctures— the 
unpaired fins,— tho osseous or cartiloginous supports of 
which must bo reckoned ns a part of the nppendiculni 
skeleton With the occasional (or possibly constant) 
exception of tho notocliord, the whole Vertebrate mtornal 
skeleton is a mcsoblastic structure In the great mnjoritj 
of tho YeitehiaUt the skoloton is more or less Irony, but 
It alvvajs in part consists of cartilaginous and librous 

structures ,, 

Y The number and nature of tho solid parts vary wi 


ago 111 tho same species When, in the earlier stages of 
existence, the process of ossification has once begun, it 
goes on more or less rapidly till maturity is attained, and is 
continued, to a certain extent, throughout the whole of life 
The points at which bone formation begins and whcnco 
it radiates are termed “ centres of ossification,” and there 
may bo one, two, or several of these in what is ultiinatclj 
to become a single bone Sometimes these “ centres ’ 
have an important morphological sigiiihcancc, and in other 
instances they w'ould seem to bo detoi mined by tho size of tht 
future structure ^ Bones are classed as “caitilage bones ’ 
or " mcmbraiio bones " according ns thej are formed either 
through tho previous formation of a cartilage vvliith 
subsocpioiitly ossifies or directly from membrane vv ithout 
tho intervention of cartilage Theso two classes can 
generally bo easily distinguished, but thoro are instances 
in which it would seem that wliat is ically tho same 
corresponding bone differs ns to its mode of oiigin in 
different animals Aloreovoi, a compound bone, formed of 
a membrane bone and a cartilage bone intimately united, 
may come to lose either its cartilaginous or its niombraiioiis 
elements, and thus further dilhcultics of interpretation 
may arise There are also cases (as in tho carapace of 
Cholonians) in winch oxoskolotal dcinial bones coalesce 
with subjacent bones of tho ondoskcloton Such bones 
may becoino deeper in position ns dov clopnient ndv anccs, 
and there is reason to think that not a few bones 
ordinarily reckoned ns parts of the ciidoskcloton nro of 
dermal origin, and fiist njipcnrcd in ancestral foiins ns 
placoid scutes or dermal spines 

As the development of tho skeleton proceeds, ossification 
tends to fuse together moie and more bones which at 
their first appearance were separate and distinct This js 
notably the case in w'arm blooded niiimaU, and is most 
notovv ortliy in tho vv armcst-bloodod class — that of Birds 
Besides tho coalescence of distinct bones, another fusion 
of bony structures occurs This is duo to tho fact that 
the ends, or projecting jiortions, of what aro csscntiallj 
and ultimately one bone may for a tiiiio persist as distinct 
bony part*!, termed epiphyses ” Thus, in the caso of Man, 
tho ends ot tho long bones of tho limbs are at first separate 
from tho mam part (or shaft) of each long bone, and do 
not become continuous with tho latter till tho human 


frame has nearly attained maturitj 
Tho hard parts of tho mtornal skeleton, being those 
svhich as a framework support tho bodj,form points of 
ittachnioiit foi tho niusclcs which move tho bodj,— such 
hard parts being used as either lev ers or fulcra, as the ca^o 
may bo Tho great majority of tho bones aro thus in 
tended to iiiov o one upon another Tho contiguous surfaces 
of bones foim “loiiits,” which maj be immovable, niLxed, or 
movable Tho bones of tho skull nro united bj immovable 
imiits, called " suturos.” Joints arc s-iid to be mixed w hen 
tho motion allowed is cxcccdiiiglj slight, us when two 
bones are allowed to bo slightly separated from each other 
by tho iiitervontion of a softer substance which is ntticlica 
to both Wo have examples of movable joints in the 
human neck, tho two uppermost bones o* 
articulated on tho principle of a pivot , in the elbow, whic 
forms a hinge, and in the shoulder, where tho upper arm 
joins tho shoulder blade in a ball and socket 

If one convex articulating surface be gJobiilar, U is 
termed a head , if it be elongated, it is calltd a condj c 
If either of those is borne upon a narrow portion of bone, 
this latter is called a neck , if a pulley li c ■'ur ace ^ 
formed by such a juxtaposition of two 
leave a depression between them, such an artic 

IS named a trochlea j 

Tho curious and excepti onal nrrnngcnro nt__tcriim^ 

' 1 Bilfours Comparatire 1 id'Vtn’foju, 'ol i' 1’ 
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EliacUe joint lias been already noticed under tbo bead of 
“ Scutes ” 

AXUX SKELETOX 


The "whole axial skeleton — including both the cranium 
and the spinal skeleton — apart from the notochord, is 
formed from themesoblastic tissue bordering the medullary 
groove of the embryo As the essential part of the avial 
skeleton is the spinal column, so the essential foundation 
of this column itself is nhat is knotni as the “notochord ” 
This IS an elongated cylindrical rod of soft tissue running 
along the anteio-postenor axis of the body immediately 
subjacent to the central portion of the nervous sj'stem Its 
mode of origin from the germ layers of the embryo lias 
yet to be finally determined It is said by Balfour' to bo 
developed, in most if not all cases, as an nvial differentia 
tion of the hypoblast. The cells of the notochord form a 
tissue resembling cartilage, and it becomes surrounded by 
a more or less dense fibrous sheath &uch an organ is 
found to CMst, temporarily or permanently, in certain lower 
creatures — Ascidians — which in most other respects widely 
differ from Yertobrate animals Some few of these animats 
are furnished with a tail throughout the whole of life, 
while others are furnished with such an organ only in 
their larval or immature condition It is alone in such 
permanent or temporary tail, and not in the body of As- 
cidians, that a structure of this kind is met with 
In every Yertebnite animal the notochord is the first 
part <« the skeleton to appear, and it extends throughout 
the whole length of the body, as well as of the tail In 
every such animal, except the Lancelot iAmplmxm), it 
becomes arrested anteriorly in the midst of that second 
aniy formed skeletal region which becomes the skull 
In AmpJnoxut, however, m which no skull is ercr formed, 
the notochord extends to quite the anterior end of the 
body It IS enclosed in a strong sheath, within winch 
Its substance is segmented so as to resemble a longitudinal 
series of comsj or counters The only other rcpresentahi cs 

flre-(l) longitudinal 
the sheath of the notochord 
^^»di pass out 
muscles of the body, to the 
fibi-es of which they give attachment, (3) a longitudinal 
membranous sheath of the centml p^rt of the^iervous 
elongated autero posteriorly directed 

Sr CTi' ^ 

0! lie «»1 A. Sto 

Spinal Skeleton 

tional hard parts cartilae^n °^S'tndinaI senes of addi- 

protect the spinal cmA o?m^ osseous^which serve to 

blood-vessels beneath it and whTch 

encroach upon, or replace thirn^f ^ support, 

Jess, the notoeWSSs tlriu ^ 

certain Fishes botfi Jf 

piscine organization but it Jughest types of 
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In the Iiampiej the notochord persists, huta lotigiliidinnl 
series of small, similarly shaped cartilages strengthen the 
sides of the more anterior iiart of the membranous dorsal 
canal which encloses the spinal marrow In the CliimTira 
these are more developed, while numerous circular cal- 
cifications appear in the notochordal shcatli In Iho 
most anterior part of the trunk the cartilaginous elements 
unite to form a continuous investment of the notochord 
Amongst the Ganoid Ihslics, the notochord jicr-ists nn 
constricted and cylindrical in tho Sturgeon and the 
Lepidosircn, but cartilaginous or bony parts ajijicar about 
it and form a Jongitudiiml senes of nrelics above and 
below it for the protection respectively of the sjnnal 
marrow and sub v crlcbral blood v csscls In different kinds 
of Sharks further complications arise, and the notochord 
bccomas encroached njion, in different niodc-s, by chotidn 
fication and calcification, till it becomes fcgnicntcd by the 
intervention of a scries of thus formed hard pirts called 
“bodies’’ or “centra, l»elwccu wliieli rdics of tho 
notochord still remain Il\ (hi-* ]»rocc'>s of ‘-('gnicnlation 
there come to be formed what nre e.allcd vertebra*, tho 
presence of which m the overwhelming majority of Fishes, 
as well ns in all the higher ilnssti of nnnnnN, has led to 
tho whole group being called Ve>t,h,ain 
In the vcrtebr.u of most A'ertebrates we have a solid 
body or centrum, from (be dorouni of which there arises 
on each of its two “sides a neural jdnte, whuh then bends 
inwards to meet its fellow of the op)iosjic side, thus form 
ing an arch (tlie neural arch) for the protection of the 
spinal cord, or marrow, winch passes through it J rom 
the dorsal side of s«ch iiciiml arch a process coljcd the 
neural spine very commonly ascends From the sidc-s 
of the centrum or neural arch, or of both, a single process, 
or two superimposed processes, may jut outwards, which 
are known ns tho transvcr>.o jwocoss or processes, to 
which the ribs nre generally nrticulntcd when ribs arc 
present Infenorly directed processes, single or double, 
may descend from beneath the centrum or may Ik. 
dm eloped in tho intervals between adjacent centra ami 
arc generally related to tho protection of large blood- 
^e^^elg, though they may only serve for imiseular nttacli. 

commonly connected together by 

of both iMostly the opposed margins of tho neural arches 
processes for attachment called articular 

m.nyMf„„Hra„d,4 

™™i*, 

^nT*cni cerMcjil, or those of the iicck 

(domLd oaid,]), J S,™’ ° 

or SL '!'PW<»‘1'0 lod, 

to remain biconcave or amphicoiW— thaf 

presents a deepiv conenvn that is to say, it 

behind The snLe SI J" ^nd 

each pair of successne verteb^ 
spheroidal remnant of the nnfor. 7 .!f/ 
as an intermediate crtnnn ♦ "°J'°eliord, which thus serves 
become Sllerup by 

flattened surfacL beS Jbe 

vertebral disks Eachrach disk 'rhat aro called inter- 
Tvhich surround a soft elastic „ “/“‘J'*® 
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have the centrum very conve\ at one end and ver}' concave 
at the other, and so give rise to a ball and-socket joint 
at each junction between the successive centra Such 
vertebrje may be procceloua (i e , have the cup in front and 
the ball behind), asm existing Crocodiles, or opisthocoslous 
(t e , with the cup behind and the ball in front), as in the 
Bony Pike Fish (iepirfosfciis), the Land Salamander, and 
the cervical vertebrm of Ruminants , sometimes a vertebra 
may be biconve's: (te, have a ball at each end of its 
centrum), as in the firsst caudal veitcbra of the Crocodile , 
or, verj rarelj', there maj bo two prominences, or the cups 
may exist side by side on one surface of a centrum, as in some 
cervical vertcbrm of Chelonians Instead of intervertebral 


disks, with spheroidal remnants of the notochord, adjacent 
vertebne are often (as in Snakes) united by what are called 
synovial sacs, or membranous closed bngs containing an 
albuminous fluid called ‘ synovia” and commonly known 
as “loint oil ” 

The various parts of a v ertebra may be all united to 
form one single bone, as is generally the case m the higher 
animaH but such is by no means unncrsally the case In 
the Ichtlij’osaurus we find the neural arch permanently 
distinct from the centrum, and in the Carp the transverse 
processes are separate The neural arch itself may be 
made up of two separate pieces on each side, as in some 
Elosmobranch Fishes, eg , Jiata and Spviax 

Sometimes the neural arch, instead of reposing npon its 
own centrum only, appears, as it were, shifted so as to bo 
connected with two adjacent centra, as is the cas^ eg, with 
the dorsal v ertebno of Tortoises 

Generally tbo nerves which pass outwards from the 
spinal marrow which lies in the neural canal pass out in the 
intervals between adjacent neural arches Instead of this, 
however, thej sometimes perforate the neural arch 

Neural spines, though generally single, may be double 
or altogether absent, and sometimes, as in Tortoises, they 
may intimately coalesce with superimposed dermal plates 
Ccrmcal rcrlelirv —As has liocn alrendj imlicated, no verfebno 
can be distingvushcd as cervical in the class of Fishes Never- 
theless the first three or four vcrtoliroj next the head nmj , in some 
of these animals, present a marked difroronco from tlio succeeding 
vertebre, being much elongated and united to cneli other bj 
suture, as in risUdann and ifagi tis, and thej mav , as m the latter 
Fisli, develop a contmuous inferior vascular canal Tlio seconU 
and third vertebre may form a hollow bladder like case of bone, 
as m Cobilts, or send outwaiils or downwards special processes, as 


in the Can) . , , „ 3 

In Amphibians onlj a single vertebra can he cerviwl, 

but in Saiiropsidans tbo number nia3 bo vorj hrao Thus in tlio 
Swan it amounts to twenty five, while in some of the PlosiosaunanB 
It exceeded forlv Birds, being animals winch have to perfom 
with the beak functions which in most rniinals are perrormed by 
limbs, reiuiro to liavo a verv movable neck , and eonsequenuj a 
eonsulerablo number of loints (and tbeixforo of 
roqmred in the nook, winch is the onlv part ot tlio spnnl column 
tliut IS verj fltviblo In Serpents, which have tho whrfo spinal 
column verv flexible, no really satisfactori lino can 
bstw eeii con loal and dorsal vertobm; In 
from seven to nino, but in tho vviiolo cliss of 
tho neck ho vorv long, ns in the like that of the 

Porpoise, extremelj short) tlioro are constaiitl) but «®' 
vertebne, except in tho Sloths, which mnj have 
tho JIanatec, winch has but six, and tho ® 

eight All tho eerncal v ortebre roa} hccome 
into a single inasis, as usiiallv m the true B 3 x„i , , 
Mammals^ tho traiisv erso process is said to ^ ’1 ’t t^ir 

ore two such on cacli side, are short and connect^ at t^»r 

distal ends bv a bonj bridge winch rcpresciite Jr rlntwO 

IS known as a nb, as is sho^wn bj tlwir condition m otlmr 
Vertebrates Indeed 111 tbe lowest Mammals 
mlhorhi/nchus) these osseous bridges have ^0 form . « 

more or less Y shaped bones, as also in tho 
are much prolonged In many Lwards and Birds t F ^ 
corneal vertobrte boar long nbs, and are oriy mnrr wos 

because such nbs do not roa^ tho breast bone, whilo ^ 
tonorly placed nbs do attain it The two suponmposed t^srerao 
processes, witn tho nb joining thorn attached to ®, * 

form on each side of the neck a sort of bonj canal in whic 


the vertebral artery Sometimes, however, as in tho 6 imofs snd 
Llamas, this canal is replaced by one excavated in the neuml 
arches In some Cetaceans the external bar (or rudimentniy rin) 
IS wanting, so that there como to bo two donated trausreree nio 
cesses on encli side 

Successive cervical vertebr® may differ shikingly one from 
another Tims 111 tho common European Terrapin no find tho 
fourth cervical vertebra with its centrum convex in front and 
concave behind The centrum of the fifth is biconv ox That of 
tho sixth is concave in front with a double convcxitj belnnd The 
seventh is doublj convex both izi /rent and behind The eighth 
IS doubly concavo at each end The ninth is donblj convex in 
front and siiiglj so behind 

The first con ical v ertebra is known ns the atlas, and joins the 
skull, winch in Man it supports It mav bo fused 111 one solid 
mass with the skull, as in tlie Sturgeon, or with a certain number 
of vertebne, ns in the Bays It may ho united bj suture, as m 
Bagrns Tho vertebral part of the atlas may be unoesilicd, ns in 
the IVombat, or remain a distinct hone, ns 111 tlio Tlijlacinc Tlio 
neural spine mnj bo detached from the neural aiili, os in tho 
Crocodilo and Tunny Its ventral part mav sind out n nointitl 
process towards tho head, os 111 Amjihuima It maj develop two 
conenvo surfatas to orticulnto with the skull, ns 111 Aiuplubinns and 
Mammals, or onij a single cup, as lu Saiiropsidans gi ncnllj 

Tho second cervical vertebra is known ns the axis, ninl is dis 
tingmshablo in all Vcrtcbiatcs above tho lehthyop^uln Its 
centrum develops antciioilj n bjiccial peg like or tooth like pro 
imuLnce known ns tho oJnutoul pioccss, loimd winch tho lx ad and 
atlas vortebm turn os on a juvot. Tins pioccss msj (ns in mnnv 
Boptilcs and in tho Ornitkorhynchiis amongst Muminnls) rcuiain 
a distinct bone, and is jtgarrled as tho tnio contriim of tho siJns, 
which thus gtnemlly coalesces into tho axis vertebra instead of 
with tho other poi tioiis of its own v ertebra Tho odontoid process 
maj ho absent in certain iinmmals, ns niiiongst Ceticesns 

Atom Lumbar T'eHebras —Tho vertebne vv huh come between tho 
cervical vertebne and those (saerd) 11 Inch support the jaliichnibs, 
or, when thaso latter arc absent, the veitchiu bciwicn the cciiic-il 
and the caiulul vertebre, form the vcrtcbimof the tinnk These 
are subdivisible into dorsal and lumbar when some of llum 
(oliravs tbo more anterior) bear nbs and otbcn> do not but have 
tnnsvorso proces«e 3 onlj 

The number of trunk (or dorso lumbar) vertobrm vanes grestly, 
being very fow in Frogs and Tortoises and verj numerous m 
Serpents In Mammals it ranges from about scvintccn, in sonio 
Pnmatos, to twentv sev cn, in Hyrasi. A definite number of ti nnk 
vertebne is charnctonstio of certain gionps of Itlamninls tloiigh 
this number may be made up bj diflcreiit numbers of dorsal amb 
lumlmr vertebne 

Dorsal Vertebm —Rib bcnnng vertebne nro struetiircs constsntly 
found m all Vertebrate animals sav 0 certain Fishes and Amphibians 
Dorsal vcrtobrrc must ho considered as iiicliidiiig tho 11 hole iiiiiiihtr 
of tnuik vertebras in Serpents, since in those animals tlio whole 
series of tho latter support ribs , , , t 

An ordinarj Jlamnialmii dorsal vertebra consists of a bodv xml 
neural arch vnth artuiilar processes or zjOTpophjscs and with a 
mows or less elongated neural spino, and a transverse piocera 
which juts out and hears an nrticuhr surface at its end This 
process answers to tho more dorsal of each pair of tiansvcrao pro 
cesses on each side of a cervical vcitebra Another articular 
surface placed at about the pinction of tho m-urnl arch ami cintrum 
nnsnere to tho moro ventral of each pair of transcon.c processes on 

each side of a corvicol vertebra , ,, ,, 

Tlio Tib which on each side of tho vertebra articulates with 
these two surfocps has gcncrcllv itsolf such a siirfioc at ns prox- 
imal end (or head) and another on a more or less marked jnomi 
iiciico called tlvQ tubercle of tbo nb These are rcsjcctivclv 
designated tho capitulnm and tuherculum, and flurcfore llio mo 
cessra or articular surfaces of tbe vertebra to the lapituliim 

and tuberculum are rcspectivclv attached arc cnlhd the cspitnl 
and tubercular processes or surlaces, ns the case mav nr 

Sometimes each vertebra cnmis but 0110 sncli articular siirfaro 
(that for tho capitiilum of tho nbs), ns in the Dolphin Tho two 
arliculat sutCaccs nm co c’^ist nt dillcrmit on oiio 

process, as in tlio dorsal vertebra, of tho Crecodilc, or t '®' 
m close apposition, and, ns it were, fused together, ss in 'JT®"* 
Thev mavVhowcvcr, be supported bj two quite dirtmcl J'r'’ J]' 
—one do^l, tho other ventral,— as in Mthyosaurus and J 1 10 

^Tto'has twelve dorml vorfobra Tins is a little 

nvorageof Ins class, whore there mav belweulv 

toed Sloth There arc moro than tw civ 0 in most Ik ptilcs whil 
Birds tberc aromostlj but seven to nine, or, 

Sthcramav, ns inViconm «I6« be but three 

on account of tho great extent of ossification in the svcnim o 

'“S.rzf.rM: .r “s » 

Tortoises and Turtles, where the neural spines expana 
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Tlio before mctitioiitd thiccfold division of the sternum 
IS normal m jrammnN, and also cMsts, thougirmoro 
obscurely, in Ibrds and Kcptilcs Even in ^[nnimals it is 
not univ crsal , the manubrium onh ma^ bo prasent, ns in 
the Greenland Whale, or the mnnubiium and Mplnstcrnuin 
without nn^ mesosternum, ns in the Diigong 

In Tailed Amphibians and the Slow Worm (Ain/iiis) wo 
liiiv c a single steriuim, which inaj be mcbostcrnuni onlj, 
while in innnj Frogs and Toads wo linvo onlj the lattci 
anil the \iphistcrnum The manubrium may develop a 
median keel, ns in Bats, the Mole, and Aiiimdillos, or the 
mcsostornuin, as in the Tamnndua, or the mesosternum 
and Mphistcrnum, as in most Birds 

The Mphisternum mav assume various forms, but attains 
Its inaMiniim dev tlopmont in Birds, where it forms the part 
of the stermiin posterior to the attachment of the ribs, and 
inav consist of a median and four latcinl processes, as in 
the Fowl It bears the greater part of the keel 

In the 'Monotreines there is a median o'^slclo in front of 
the manubrium, which is often called the cpistcrnum It 
IS rcallj a part of the appendicular skeleton 

— Mammals possess a gi cater or le&s number of ribs, 
which are niostlj long, slender, curved bones, extending 
downwards from the transverse jirocessos or bodies of the 
vertebre, the more anterior of them forming a junction 
with the sttriiuin The part of the skelctou formed bj 
the rib bearing vertebra*, the ribs, and the sternum is called 
the thorax In Man (see Ax vtomi) theie are twelve iibs 
(on each side of the bodj), whereof the first seven join 
the sternum bi the intervention of cartilages, and are 
called “ true ribs ” The other five, which do not join the 
sternum, are called “ false ribs " Each rib (except the last 
two on each side) lias a double attachment to the spinal 
column At its proximal end it has a rounded ‘head” or 
" capitulum," which articulates with the capitular surface 
of a dorsal vertebra At a little distance from the 
capitulum IS another rounded articular piominonce called 
the “tubercle" or ‘ tubcrculum," which joins a vertebral 
tubercular surface The part of the rib between the head 
and the tubercle is called the “ neck ” At its distal end 
each rib has attached to it an elongated cartilage called 
“ costal ” Those costal cartilages winch do not join the 
sternum either end freely or blend with the costal caitilago 
next in advance 

Frogs and Toads have no ribs, nor can they bo said to 
exist in some Fishes (e tj , the Chiiniura, the Seahorse, the 
Lamprej and its allicb) , but lu the immense inajoritj of 
Vertebrates there are cartilaginous or osseous ribs, attached 
bj their proximal ends to the vertebral column, and 

tending to surround the tiunk , ..r i .1 

All rib-bearing animals hav 0 both true and false 
ribs, sav e Serpents, Fishes, and Chclonians, which can htivo 
no true ribs since tbej have no sternum, and lailcd Ampni- 
biaiis, in which, though there is a sternum, no ribs join it 
Tlicre mav, however, bo but a single pan of tiuo ribs— as 
in the Whalebone Whales The ribs are excoptionallj 
broad in the Two toed Antcatcr, where they oveilap one 
another The number of ribs has already been indicted 
under the head of “dorsal vcitebm*," though in Birds we 
may have short ribs attached to the cervical vertebras, and 
otbera coming from Acrtebne aaIucIi aro genera y coun e 
as “ sacral ” There may bo as few as five 01 six pairs, ns 
in Amphiuma, or the numbers may r^ch 3^0, us in som^o 
Pythons In many Beptilcs, as in the Ciocodil^, there 
may bo cervical ribs, and there may even be caudal ribs, 

as in Menohranchis , , , , 

The function of aiding respiration is one winch the nos 
possess in the higher Valehata, but quite other P«rpo8os 
may be subserved by them lu addition to, or instead of, 
rospiratorj action — namely, locomotion, cliango o c > 
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bodily protection as armour Thus the ribs may form a 
solid case for the safe keeping of the parts vv itliin, co-oper 
ating in this ofiico with other skeletal structures so as (0 
form the “ carapace " of Tortoises already noticed Rib 
may bo the main agents 111 locomotion, as in Snakes, which 
glide along by the successive niiplication to the giound of 
tho edges of their ventral scales, vvhicli is brought about bj 
the motions of the ribs, tho ends of which aio connected 
vv itli the inner surface of such scales In the little flying 
Lizard Diuio ceitam much elongated ribs servo to support 
a parachute like fijang membrane, and in tho Cobra it is 
certain iibs which sustain its “ hood” when distended 
The presence of a distinct “ head ” and " tubercle ” is n 
general but not constant chamctci, and the head of the 
libs may bo connected with two vertebnc or only with one 
vertebm Tho iibs may bifuicato prosimally into two 
equal diverging branches, one representing the “head" 
and tho other tho “tubercle” A small backwardlj 
projecting stiucturo termed an “ uncinate process " maj ho 
given off fiom the ribs and may ossify os a distinct bone, 
ns in most Birds and in the Crocodile 

Sometimes (as in Jfouotrcmcs and many Lizaids) a 
third segment niaj be intercalated bctw'ecn a rib and iti 
sternal cartilage, and sternal cartilages may be represented 
by bones, ns 111 Birds and Armadillos In some Lizards 
the stomal cartilages of ojjpositc ribs aro continuous in the 
mid ventral line Tlieio may bo no rejiresentative of a 
sternal 11b, ns m Fishes and Batrachinns 

Rarely, as 111 tho Crocodile, theic may bo ventral 
rib like structures 111 the wall of tho abdomen, which 
meet and arc attached vciitrally, but are “ free ” at their 
dorsal ends These cannot, howov er, be counted as true 
ribs Fishes have often two series of ribs on each side 
of the bodj, and in Polypteuis some vertebrre may have 
four libs on either side In hishes tho ribs may also be in 
part attached to the neural spines above or to the hromal 
spines below the vortebne. 

Ctanial HUleton 

By the cranial skeleton we mean the skull, or that part 
of tho axial skeleton which seives to shelter the brain (or 
anterior expanded end of tho cential part of the nervous 
sjstom), together with solid structures continuous or nioio 
or less diicctly connected theicvvitli Suih a structure 
exists 111 evciy Vertebrate animal, except tbo Amplaoxv^ 
which has no biain Nothing of tho kind is known to 
exist in any Ascidian or in any Invertebrate animal, 
unless tliat cartilage of Ciittlefashes which serves as an 
investment of tho nerve centres and a support for the 
optic and auditory organs may bo deemed a true cranial 
skeleton, since its portions just enumerated make it, as wo 
shall slioitly sec, very analogous to a true skull 

The cranial skeleton is, of course, at first composed 
entiioly of soft mesoblastic tissue, paits of which alvvajs 
become cartilaginous and generally also osseous, while 
more or less of its structure may remain in tho condition 
of mere membrane Tho bones which generally, as just 
said, enter into its framework may arise directly in tlio 
membrane or may bo preceded by cartilage which ossific*, 
a circumstance which divides the cianuil bones into two 
categories — “ membrane bones ” and “ cartilage bonus 
Tho cranial skeleton of Vertebrates is made up of tlirco 
sets of parts —(1) parts devoted to enclosing and protect- 
ing tho brain, tins is the cranium proper, (2) parts 
sheltering the organs of sense situated in the head 
namely the optic, auditoij, and olfactory capsules , theso 
skeletal parts consist of the bones, cartilages, mcm 
branes of tho orbit, the internal ear, and the ^ , 
bvely, or ft. poriopfo, penoOc, ood X 

oortil^es, (3) parte aootinuoM or m^orJate^d.rcaUj 
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connected witli the ctanimn, and applied to aid nutrition 
in the form of deglutition or respiration, sticli skeletal 
parts are the jaws and arches (or parts of such) bchiiid 
the jaws known as the hyoidean and briinchial arches 
1 The Cciitila^inous Cranial bheltton — ^Tiiis is formed 
“hy a differentiation within the membranous cranium,”* 
and consists of two plates (parachordalb) placed one on 
each side of the anterior part of the notochord, and forming 
with the latter the floor of tho hinder part of the cranium, 
■which part is known as tho basilar plate Tho carti- 
laginous auditor} capsules arc closely united to tho outer 
sides of the basilar plate From the anterior margin 
of that phte two bars, called the “ 110110001 %” di\crgc for 
wards from the anterior end of tho notochord, and then 
approximate, so as to enclose what is kiionn ns the 
pituitary spice, and also tlio floor of the anterior part of 
the cranium Tlicncc the} advance (gcncrallj united) 
into tho nasal or ethmoidal region of the skull, forming a 
median nasal septum, liaiing 1 cartilaginous olfactory 
capsulo on cich side of it, and dei doping literal }tro 
cesses in front of and boliiiid those cajisulas OnU in the 
Cyclostomafa is there a single olfactorj capsule instead of 
a pair The nature of the paracliordnls and tnbeeul e is 
disputed, but opinion inclines to regard them as corre 
spending to the neural arelies of the spinal hkcleton, — 
except the part around the notochord, which corresponds 
with contra in an unsegincntcd condition 
Upgrowths arise on tho ontcr side of each piracliordal, 
and these meet above and thus form a complete dor«ni 
arch in tho hinder or occipital region of the skull The 
posterior aperture of this arch is called the occipital fora 
men, and through it the spinal cord enters the cranium, 
there to expand and become the brain Lateral plates 
anse on eich aide firtlier fornards, in the anterior or 
sphenoidal region of the cranium But those do not gone 
rally ascend enough to unite together dorsalK, at least 
they almost alwajs form but an imperfect roof to the 
cranial cavity This cranial aperture niaj be rchted to a 
median dorsall} placed, tjc, winch probablj once existed 
in all Vertebrates, and still ovists in a mdinicntnrj condi 
tionm many Lizards* Tlie lateral plates grow togotl.er 

complctcl} sepnrato 
he cramal cavitj from the ethmoidal region in front of it 
^enings are left hero and there in the cartilages of tho 

® outwards of nerves from the 

central part of the nervous sjbtem , but these opcniii'rs or 

StT '"on ® osseous cranial 

skeleton On each side of tho sphenoidal region nro the 

'*'•>*01*. however, never become 
miM (as do ho others) with tiio cranium, nn^tlierSe 
are not generally reckoned as parts of the diill v 1 

.tSta 

ranmng forwards beneath the cranium^ 'irS S 

division (like the l^dy wall b^m™ 
or splanehnoplenre and an ont^ pt 
K obvious that skeletal structures foriT^ 
outer part mav he tnlrnr, «<> v. 1 ““On tn its inner or 

eona In tke Csdmlmatl m mS 1° 
'Si!te5g!jS!lp W ..'ft, .nnn,te 

* Balfour, ii, p 46C — 

9 See jra(uT« ofMaj 18, 1886. p 88 
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sn el},— bars which support and cxtcnialh protect tho 
senes of gill pouches on each side and pivt-' probabh 
homologous with th&so somatic Inri of the Lamprej nro 
foiuid also in some Sharks 

Tho Cvclostomos nKo possess cnmjilcx libial cartilages 
which support tho lips of their suilnml innutlis Bf 
probcnlativas of tlic-c t irtiliges an nbo to be found about 
tho mouths of nmj ITshc-, nx well ns i» the tuiiporirv 
suctornl mouth of tlio Tadpoh , and tlnx stdl p'f'-i-t m 
ronncMon with the olfnctorx cip-nlcs, though in a nthierd 
form, m higher nniinnl-> " Tin iiio-t imponint iiiciiiltr-i 
of the third categoi} of craniil skeht il |irt an — fl) tlio 
senes of cirtilngiiions arches l\itig in tin sphin hnicoriniifr 
region of the Inti nil v all of fho htid, wlncli tirch’ ■. tiip 
port the gill poiiciiL.-, on tliciriiniLr sidi , and art ktiov it 
the brant Inal arches, nin! (2) tin iin he . (-cv miiiglx in si rn 
with them, which nro more anti riorlv plarid, and which 
arc known as tho hvoidcnii an hr and the iins 
1 One or other, or b itb of the c tv o si j , of firrlit” nr^ 
well developed in nil imimtr A f rlcbr'itf , cxci pt iho 
Cv clostoincs. 111 vvliicli tlicri arc no triu brinchnd nrrli< 
but only a hvoidcnri anil a nidmivitfirv (in tnh Ibtro 
! iniy bp ns nmnx ns .-even bnuichnl irrln-. fc ; iii 
j fAi«i/t), but five arc nstnllv pre uit in v at' r bnithiii" 
j \crlcbntc' The Iixoidcm nnU b^coiiif. s ginciitid ji to 
, two notevvortlij jiortioiis, tin uppirof viit'-ii >■. known ns 
the hvoniiTidibnlir jmrtion 

I The most nnlcrior, or mnndibiihr arch il o brcoirc.'- 
segmented into nn upptr or imtiptf rv;.oifI jortKii, nn 
j inferior or Mevkdtnu p'JiUon, mill n imdnn or ji'irveo 
^ fliindrate portion, whnh grows forwmd^ ni fr rit i! tlip 
j met nplcrv gold ))ortion, and forms the foinulitioii of tlio 
«pper law agiiiist which the lower jivv (foriind irom tlio 
Meikclian portion) biti- 

j The thus formed iipiier and lower lavvs nny eojne to 1 o 
, ‘ttsiiended from the cranium in one of thne v-a\s {)) 

^ They may depend frem the ernimim dirnth, tint i- vviili. 

, out the nilervciition of the lixoidt in nnli this irnnue- 
, iiient is known as milost\lir,< niid c\nt^ n, nil \« rt. brilv , 

I above Fniics, ns well ns m certnm of tin 1 uti r {( Aim’ nr 
and the 7Ji/,/io,} (2) l|,c\ max bo si,,pomhd bv tho 

cooperation of the livommulibiihi portion of tin livo'iui in 
nrch wit I their own iiietnptorM md portion thn orranj-e 
ment is known ns nmphisi\l,c, niul is fonml ,n Yifi fmn, 
//cr«„rA„,. aud 0 „ (y s„.„eiidcd 

' !rni. /T*' ) bvomindibulir portion of *he hvonUm 

. arch (to tho excliiMoii of tiieir more proximal portion), ns 

ns hyMtjlir f'hift*— nn nrnngemeiit known 

'piffh^bfo?J7'7 -Tl>e bonx skull is lo.mtd 

' sf .d «bc lartilm-inoiis 

. 6M*«nnd partly ?i} ossifications of the membranes mve tmi' 

. or completing ,t Iho cnrlilag.nons eniiuiin max as , 
Lfemobranelis bo covered bv "i thin calcified Six ^ xS t 
out becoming ossified It max ns m the Selachinli 
SiictiTr V'" unossificd, nnd yet become 

rtc mxcsfment oTth7mtrgiLus’« 

trorrs .tu “i™ s 't tA 

bSX r r ■’> “A"™' 

J ^Ifour, loe cit , p 4D0 ' ~ 

' 'S’. fSt ’’’■ ""'''I 
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Afanj disputes Iiave taken place as to whnt cranial 
Clones (both cartilage and membrane bones) of one group 
of animals correspond uith those of other groups Such 
disputes still oMsfc in certain cases, and it ivould bo unnise 
to positn ely assort more than the existence of a general cor- 
respondence betueen the cranial bones of ■aidcly different 
Vertebrates — such, for example, ns between Toleostean 
Fishes and Foptiles or ilammals. 

Beneath the occipital foramen the bnsioccipital bone 
arises, and it may, ns in Birds nnd Eeptilcs, dciclop a 
posterior proniinenco nhich joins with contiguous pioim- 
nonces of the oxoccipitals to form a single “condyle” 
for articulation with the spine. On the other hand, there 
innj be, ns in JIammals and Amphibians, two lateral 
cxoccipital condyles unnccoinpanicd by anj median bnsi- 
occipital iirominenco. In most Fishes no find only a 
ooncaic articular surface behind the basioccipitnl, which 
thus resembles in form the icitcbral centra, the anterior 
posterior surfaces of which arc concave A fourth bone, 
the supraoccipital, generally bounds the occipital foramen 
above 

In front of this occipital segment the auditory capsule, 
on each side, generally ossifies from three centres of ossifi- 
cation, n Inch form the prootic, opistliolic, nnd epiotic bones 
rcspcctu clj Of these the first is the most constant^ and 
IS the only one which ossifies in the Frog When all 
three are present, the prootic is anterior in po<«ition, the 
opisthotic inferior and posterior, nnd the epiotic posterior 
and superior Sometunes, as in Fishes, two other supero 
external bones may bo formed in the auditorj capsule^ the 
more anterior of which is the sphonotic and tho more 
posterioi the pterotic 

The base of the cranium, in front of tho bnsioccipital, 
generally ossifies ns the bnsisphenoid, nnd a depression on 
its upper surface is known as tbc sella turcica or pituitarj 
fossa lu front of tho bnsisphenoid theic may bo, os in 
^fammals, another azygous bone, tho presphenoid The 
skull’s lateral walls (in front of the auditory capsule) ossifi 
as the ahsphenoid and orbitosphenoid on each side, tho 
latter forming the antero lateral w nil of the cranium The 
optic capsule or sclerotic may be merely membranous, as 
in jirainmals, or maj ossify, as in Birds, but it neier forms 
any solid connexion with the cranial walls. 

The olfnctoiy region aery often ossifies ns n median 
vertical bone (tho mescthmoid) and two lateral ones (the 
lateral ethmoids or prefrontnls) These ethmoidal ossifica- 
tions may close the cranial cavity antenorlj, or may be 
altogether anterior to it The olfactory and prcsphcnoidnl 
region may ossify very exceptionallj as one bone Such 
a condition we find in the Frog and its allies These bones 
vaty greatly m different classes of Vertebrates as to the 
degrees in wbicli they anebylose together or remain dis- 
tinct, nnd also ns to tho order in which those unite winch 
nltimateh coalesce. Similar differences occur with respect 
to the remaining skull bones Speaking genemUj, we 
find tho greatest amount of distinctness in the Osseous 
Fishes, and tho greatest amount of coalescence in the class 

°^Th?*membrane bones of tbo cranium are most ron- 

spicuoiis and constant on its roof ^Rmtos 

every grade of transition between siniplo dermal scutra 
and true subdermnl bones of the internal skeleton V 
developed dermal cranial sciit^ are to be 
Sturgeon and some Siluroids mere the ^ 

still retain the character of dermal plat^ those on the 
dorsal surface of tho cnnmm are nsunllj m 

senes of longitudinal rows, continuing m the rog , , 

head the ro^ of dermal scutes of the tmnk The 
cranial dermal bones differ in di^rent 
arrangenieht nnd number as well ns swe Owing, 


eior, to their linear airangements, they usually recciio 
corresponding names, though it is •very doubtful whether 
they can be considered as truly homologous ^ In most 
Bony Fishes, as in higher animals, w o may generally dis- 
tinguish in the cranial roof one or two jiarietals, with an 
interparietal or upper (or upper part of a) supraoccipital 
behind the panetaN, and a frontal or pair of frontals in 
front of them A bone called tho squamosal may also 
form part of the cranial roof, as in Mammals, and maj 
send forwards and outwards a process which unites intli 
anothoi foim, a picorbilal bone, to form a rj'goniatic nreh 
In front, above, behind, and beneath tho orbit (m which 
lies tho scloiotic) bones may aiise termed malars and 
lachrymals, supnorbitals, and jiost-frontals rcsjiectivcl}, 
and the rjgoniatic process of tho squamosal may unito 
with a corresponding process horn tho malar or the jiost- 
frontal Tho malar bone, or (ns it is often called) tho 
)ugal, rather belongs, how e\ cr, to tho third category of 
cranial skeletal parts Tho olfactory or ethmoidal region 
becomes loofcd o\er in part bj the frontals, in part by 
tho lateral bones (belonging to tbo third category of cranial 
parts to be presently noticed) called the ninMll'c, but it 
18 mainly roofed oior by two bones (sometimes one bone) 
called nasals, wliicb bound tbo posterior surface of tho 
external nasal opening on each side of tho skull In 
Bony Fishes, Amphibians, nnd Serpents almost tho whole 
cranium is ini ested below by a large membrane bone called 
tho paiasphonoid 

Tho norious centres within the cranial cavity send forth 
nen es through cpi tain definite small apci tiircs or foramina, 
which show much constancy of position As a rule, and 
in the highest class of Vertebrates, tho olfactory nerics 
pass out inedinnly in front to tho ethmoids, between tlie 
orbitosphenoids or the membranous parts which may re 
piescnt them Tho optic nerves perforate tho orbito 
sphenoids, but may pass out behind them In Lwards 
(t’ff, JlnUeua, Angins, nnd many’^ others) an apcTtiiTO is 
left in the roof of the skull which is called the parietal 
foramen ” It serves for the reception of a third nnd rudi 
montnry eye, tho existence of which in Li/ards was before 
referred to m noticing tho cartilaginous cramuin It is a 
structure of great morphological intoi'cst The ncricsof 
the muscles of tho cy o, as w ell ns tho firet of the three 
divisions of tho fifth nerve, pass out in tho mtcival between 
tho orbito and nli-sphonoids Tho two other diviMons of 
tho fif Ih, ns a rule, perforate the alisphcnoul, the third the 
more constantly, the apoitnre foi it being known ns the 
foramen ovale, the less constant aperture for the second 
branch being called the foramen rotuiidum The nnditori 
nerve entcre tho auditory capsule (whether ossified or not) 
on Its inner side, anOoes not pass out from iti but tlio 
fannl none both perforates and traverses it liio gtos- 
Bopharjngeal, pneuinogastric, and spinal accessory nerves 
pass out between the auditory capsule and the cxoccipital, 
which latter bone is jierforatcd and traversed by the Jiypo- 
clossal nerve 

Thus tho osseous cramiim (apart from tlio sense cap 
Bules) consists of three arched segments of these the 
hindmost is formed bj tho basi-, c\-, and supra occipitak, 
the median by the basisphonoid, alisphcnoids, and panctak, 
Td the aetemr b, tlio pre.nl.cno.d, J| 

and the frontals These have been called cranial 
vertobraj," nnd certainly if the essence 
in their being a scries of solid rings pj 

enclosing a tract of the nervous centres, then it mu t 1 o 

Sm,tti tlMt the the rf 

Rmmels Rt least — is made up ef iroo , 

Their development, however, is nltogetlicr 

that of true vertebra;, and no such rcscmblnnc — 

— i Balfowr, toe ett , p 
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IS to be detected in the constituent parts of the cartilagin 
OU8 cranium Nevertheless it is undeniable that there is 

iingular secondary and induced resemblance to vertebr© 

,1 


a s: 


"O It 

in these ossified skeletal parts 

The osseous condition of the third category of cranial 
skeletal parts vanes e\tremely in different classes of Veitc 
brates The limits of this article are altogether insuffi- 
cient for more than a brief indication of the mam varieties 
of the cranial stmetures of any of the threo categories 
and the reader must refer for details to the dcscnptions 
given m the various articles of tins work which are devoted 
to different groups of animals 
The moat anterior lateral descending bar or visceral arc 
13 know n as the ni'indibulat arch That part of it which 
extends fonrards and forms the upper jaw presents us 
with the following ossifications arranged m two rows — 
one external, the other internal The external row, pro 
ceeding from before backwards, consists of preniavilln, 
maxilla, jugal (or malar), and very often of a qnadrato- 
jugal, winch latter, when present, is generally in the 
form of a bat of bone (inth an intenal between it and 
the skull), forming, or helping to form, an inferior lateral 
external arch analogous to the superior lateral arch already 
noticed as the "zjgoraa” There may be a pair of pre 
maxilkc, or they may be represented bj an azygous bone. 
Ihe premaxilla, maxilla, and jugal often unite with tnc 
anterior outer margins of the nasal, frontal, and lachrymal 
to form a continuous bonj exteriial wall to the anterior 
part of the skull The internal row of bones, proceeding ' 
again from before backwards, consists of the vomer, pali^ ■ 
tine, and pterj gold, « hieh, « ith tlieir fellow s of the opposite 1 
side (and sometimes with the aid of the parasphenoid) ' 
form the bony roof to the mouth, which roof mav (as w 
Mammals and Crocodiles) be a continuous bonj' partition, 
or may be but a sort of open bony framework Besides the , 
ptep gold proper, other ossifications, adjoining it have been 
distinguished as t!ie entopterygoid and ectopteiy'goid. 

Iho lower part of the most anterior lateral visceral 
arc forms all or part of the lower jaw In the Mawmaha 
U forms the whole of that jaw, and is invested by but a 
angle bone--the deutary In other Vertebrates it forms 
but the (hstal, though greater, part of that jaw, and may 

u” ^ ® dentary, but also by bonra 

cilled angular, subangular, coroiioid, and splenial The 
jaw is further continued, proximally, by two bones— the 
wticnlar and the quadrate- which are ossifications of the 
^rtilaginous arc itself This may, as m Birds and bS 

to the cranial wall, or it miy 
be (as m Fishes) suspended therefrom by bones, the 

lomr,a», for tll« 

'trr 5"*”^ 

foioivn as certain parts /Hi. i ®tre and are 

of Fishes just ascribed® On the ier ha J 


of the internal ear, — cxcejit the verj summit of the arch, 
which forms the tympauohyal, and is anchjloscd to the 
ossified auditor) capsule of tho internal ear In Bonv 
Fishes tho hj oidean arch begins to free itself from the 
suspensonnm, as a bone called the sljlohjal, which is 
attached to the preceding or mandibular arUi, between 
tho hjomandibular and the sjinpicclic Tlic arc then 
continues downwards ns the c}>ili)al and ccratohyal, ending 
below 1)1 the bnsibjal, from vvhicb a glossolijal may project 
forwards and a uiohjal backwards In Fislics certain 
stjhfonn ossicles termed bnncliiostcgal ravs maj jiroject 
backwards from tho hjoidcnn arch, and nbovc them 
certain membrane bones called opercular bones — the ojicr 
culum, prcopcrculum, suboperculuni, and intcrojicrculum 
— are attached above to tho lijoinandibiilar, niid he 
outside the mandibular and bjoultan arches 
III the air-broatliing Vertebrate', tlic bjoidcnn arcb 
I maj bo well developed or very iinjicrfcctlj so, and 
concurs with parts belonging to tho more posteriori) 
situated lateral arches to form a comj»le\ bone — tho os 
li)oidcs — as will be further described 
ThcviC more posterior latent nrehes — tho bnnthw) 
atclics—nttain tlicir ino-jt eoniplcv ovscoiis condition iii 
Bony Fishes, vvlueli have commonl) five of them, not 
solidly united to the skull above, but connected one with 
another lufcnorl) and with the mknor [larl of the Ii)oid 
arch From below upwanls these arches consist gcnctullv 
of a basibnnchml, a h) pobranchial, a ceratobrnnclnnl, nji 
epibranclual, and a plmr) ngobraucliml, but the iiindiiiosl 
arch is Jess full) and coinjilexl) formed 
lu air breathing Vcitcbratos the alread) -mentioned os 
h)oides consists of a central part or “ bod),” to which arc 
attached t^o pairs of single or jointed processes termed 
cormia The anterior pair of cornua (known m human 
anatomy ns the lesser cornua) represent tho bj oidean 
arch, and ma) contain all its bones, including the “ tv ni 
panobjar The ])ostcnor pair of cornim (the creatcr 
^ cornua of human anatom) and the th)roh)als of Mniiimals 
pncrally) answer to or represent part of the branchial 
arclies, and nm) be lunger or shorter than the anterior 
pair of cornua That the) real)) have this homolog) is 
proved by the process of metamorphosis of the Tadpole 

curtilngmons bran’- 

SSSTitP .llTS” “'™"“ »' «'» <" 

The osseous skull ma), its bones rcmaimnc distinct 
form a very solid whole, and the brain ease ni|y be cS'- 

ilTiaraeJv' m“emr^®’ constructed 

' membranous, in most Lizards Teeth 

HI with various boue>5, — most constautlv 

fee^ery maMlIie, and promaMllie,— but the 
parnsiibenoid (in PhUmhn), i)ban ngo 

ArPtNUTCOLAB SKEI;ETO^ 


more 
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convenient!} treated of later Tlic whole appendicular 
bkcletou nia}, howcNcr, be wanting, as in the Laniprc} 
and in most Serpents 

The Slclclon of the Patted Lmhs — The ])aircd-hmb 
skeleton normally consists of that of an anterior, pectoral, 
or thoracic pair of limbs and that of n postenoi or 
pehic pair In certain species tlicie may be but a single 
pair of limbs, which iiia} either be the pectoral pan, ns, 
f <7 , in the Amphibian genus S'! »<«, oi the pehic jinir, 
ns in the Kcptilinn genera Jhim, Liah\ and Ophmks 
Norinnlh each pair consists of dneiging afipendages— 
the limb skeleton jiroper — attached to a solid structure 
enibracing parts of the trunk, i c , a limb root or limb 
girdle. A thoracic limb gii die nia} e\ist in a wclldc- 
\ eloped condition without aii} limbs attached to it — ns 
111 the fclow Worm (Auquio), but there is iicici a well- 
developed pelvic giidle without a ludiiiiont of a pelvic 
limb 

Jn all Vertebrates nboic Fishes the hmhs arc divisible 
into a mam pait of the limb— aim or leg, — with a distal 
part or evtieiiiit}— “ iiinnus ’’ (hand) or "pcs” (foot) 
^Ye soinetnncs find (as in Python, and lial ina) a 

uidimentnr} development of the skeleton of the leg 
without an} iiidimcnt of a pcs, but wo never find any 
rudimentary dev clojimeiit of an arm without any rudi- 
ments of a maims In the paired limb, ns we have seen, 
a limb girdle may bo present without an} jmrt of a limb, 
but no part of the limb fakeloton is ever developed with- 
out nnv limb girdle Normally the two liinb-girdles are 
attached in a solid manner to the aiinl skeleton, in dif- 
ferent modes 

Noiiiinll} the pectoral girdle is onl} thus connected 
with the axial skeleton b} its ventral part, or with the 
ventral part of that skeleton, i c, with the stermini, while 
it ends freely above, being dorsally conncctocl with the axial 
skeleton only by soft structuies In Fishes, however, it 
ma} abut by its dorsal extremities on each side against 
the neural region of the spinal column, ns in Jtaia 
ilavafa, or bo connected with the head by skeletal struc- 
lures, as lu Bonj Fishes, c ff , Perch, Cod, Ac , ^liuMUg all 
the tune no connexion with the spine b} its ventral pait 
The pelvic girdle, on the contrar}, is normally connected 
!»} Its dorsal part solidl} with the axial skeleton, though, 
us in Fishes, it ma} not bo at all so connected It never, 
however, abuts vcntmlly against the axial skeleton ns does 
the thoracic girdle 

Appendicvlat Sheletoii of Tet tebi aies alove Ftshet 

The waircd limbs of nil niiinmls above Fishes are formed on ono 
tjpc, and differ grcatlj from those of the last mentioned class It 
w.’u'be convenmnt to desciibo first the general condition of the 
limbs in jrammnls, birds, Jlcntilcs, and Amphibian^ 

■ both the thoracic ami pelv ic limbs of those animals ‘'J? ’ 

as before said into mam parts (arm and leg) and o-stroimtj (mam 
and Ss) ^ch mam part is fu.thcr subdivided m o a provin « 
segment (iipiicr arm ami thigh) and a distal scg.nent (fom “‘‘J 
lower viart of the Ick) F^ch cvtromitj is suhdiMdcd into a root 

part of each limb arc the elbow and the iVow 

mostlv (as m oureelvos) m opposite directions 1 *^®th 

over, In all animals and iieimancntly m ° 

tlicso joints tiTO so conditioned ns to openii film mniuis 

knee l«.ng both ibrccted o«tvv«nls-vv hilo T>-ilm ‘’f, ibno mA 
and the solo of the pcs are also ^°th 
m the adult are applied to bio ground, tlm dig ^ of « ^ 
iKing directed outwards. This is the position m whicU tiic com. 


siiondenco m stnicturo between the tbomcic and pelv ic limbs is most 
obvious, and in it the whole surface of tho limbs, which (on account 
of Iho muscles there placed) is known as tho “ cxtenaoi ” snrface, 
is turned outwards, whereas that known ns tlio “floror” surface is 
turned inwauls, while tho pollcx of tho maims and tho hallux 
of tho jics are both m front of then icspcctive evliemities, iiiw 
pinnitivc condition is altered dining iho pioccss of development 
of Jinn and most air bicnthmg Yci tchrates, the knee becoming 
bent fonvurds and tho elbow backwards, while tho fore arm is 
twistid b} n mov ement culled “ pionntioii,” so os to ennhle tho 
flexor or palmar siiirnco of tho mnnus to ho applied in a diuction 
panllel to that of tho flexor or ]ilnntnr surface of tho pcs 
In Hats the thigh is tiniicil backwards, so that ibo knee bends 
backwards like an elbow JVero it necessary m these aminnls to 
appl} the solo of tho ]<cs to tho ground with tho digits forwards 
(asm mo'.t animals), thou a pioimtion of the lovrer leg would be 
needed m tbcni, siimlnr to tho pronotion of tlio fore aim, wliicli, 
ns nbov e said, takes place m Ibc inajontj of nminals bore referred 
to — air brenthmg Yoitibintos 

Ttir Ihoracw or Pcelotal Ltmh Gitdlc — Tho shoulder girdle 
nonnail} consists of the following hones or caitilagcs —( 1 ) a 
siiiicnor portion, geiienill} a more or less hiond jilnte of bone 
called tho scajmln, tlio ujvpcr pait of whicli maj remain 
cartilaginous and moic or less distiiimnslmblc ns a suprascapula 
( 2 ) a postenoi iiifciioi portion, nnincd tho coracoid, vvhieh inn} 01 
ma} not be coutinuons with the scaimh, and inn} have additional 
pnits or bubJnisions distingnisbcd ns tbo coracoid proper, pro 
coracoid, and epiconcoid , at the junction of tho scapula and 
comconl there is a concave articular surface— the glenoid cavitv, 
into which tbo pectoral limb is nitieiilatcd, (J) an antcnoi 
infciior portion, called the clavicle, which nin} abut against an 
nzvgous mcilivn structure known ns an iiitei clavicle, the two 
being distmguisbed fiom tbo other elements of tho girdle h} being 

more or less on tirel} moiiibmno hones 

llicso stiucturcs are found well developed 111 man} Lizards ana 
quite ovccptionnll} m jfonotremes amongst Mammals In them 
and 111 Ihfds, thocoi-icoulsaielnigoly develoiicd, while the} remain 
inci'c processes of llio Bcnpulii in non Monotremntous WainniDis, ann 
soinotinics are quite ruihuientni} In such Maiumnla the pcctoml 
arch 18 only completed iiifeiiorly by the clavicles which abut 
against tlio sternum, but sometimes (as, eg , in ungulates) are 
artogothor absent Tho “ lucrr} thought ” ot Ib^s k a clav icular 
stnicturo In Amphibians tho two lialv cs of tho shoulder gi^lo 
are each fonned of a continuous jdatc Some anatomists reckon 
pait of tins ns rcpicscnting a clniiclt, but tins uctcinunation ib 

''T/ic” 7 Wnc £ 7 i(rf/<; — This giidle, like tlic former one, iioimall} 
consists of three imits— one doiwil, the ilmni, nml two ventml, 
vvlicrcof tho mpro anterior is tho jmbis and tlio nostciior the 
ischium, and all these aiti cartilage bones The ])ubis pncmll} 
meets ventrall} its fellow of tbo opposite side, but not always so 
Tho ischia meet v ciitiull} more raiol} In Ihi^s and 
Ru.tiles a thud clement, tho postnuhis, intervenes between tho 
iscluum (moio or less pamllol to tho latter) and a pubis wlneb ma} 
“ or onl} nulinScntnril} developed At the junction of the 

ilium and tho^ ventral pelvic olonionts there is a concav 0 articular 

inraee for tho ivolviohU the acetabulum An ^ntm'il tovvc^ 
tho nuhis and ischium of each side is known ns 
foramen AVo find amongst Amjihibiniis tliora is a peculiOT roi tilngo 
in tbo ventral median line m front of tbo mib.s, which has been 
nillKil tlio nromibic cartilage* In Jlaisiipinls and Moiiotremos a 
WcSenL Caivfo^ front ol eaeb pull.s, nml tbese bones arc 

'‘“Ivicimlfo — The goVral condition of tlieso oigans and 
snnnortin'' tbom in Vcrtibrates above I'lsbcs having alrcad} been 
inSS'it mmvns but to All in a few details ns to their nonnnl 

stnicturo and its puncipnl vaiictics i,„mcrus 

A Pectoral —Tbo bone of tbo upper arm is enllcil the /nimiTiM. 

and IS more or less cjlimliicvl in slinpc, with an 

Za It mav however, bo almost ns biond ns long, as 111 the Mole 

Ssome ar The lower arm » \ ' } 

bones, tbo radius and the ulna, pkcwl si.le b} J 

bo nmro or less abortive, as 111 se “ 

bo tho larger of tbo two fore arm bones, os is the case am gs 

®The «ripi« may Imvo its parts more or less i«rmanenU} 

* Balfour, toe cit , p I**" 



Ud 


maj 1» an analogtms amwoiA ns'ncle oii 

,Qn tbe sitle it atTcng^« and broadens tbe 

uiaxemum m be more numerous 

mo-uos for digging v*y% Thiia tUore tnayba an osaiclO'-" 

or 1^ nnmcTon^ tto Jine bcti^een 

S ‘loub'a, « rn 
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fhe tarsus may to ® ivtila|t8, 

giuons, a, msomeUrodrics or bo reducc| to 

maj be as m-m os nine, as m ^ (^/tiwfos Two 

time, as m Protetts, ” ^^ulnrc) mnj toko tbo fonti ot 

tarsal bonea (tbe os calm ^ flrsixii Tbcte two bones 

loncboDCs, asm bs a sinalc bone, as in manj 


lonffboncs, os w Galago i ^ ^^nj 

aim tbe astragalus mai P almost all Ibrds 

Lizards, ormaj ‘ ,„a i,. two bones, as in IJrodclcs. 

The astragalus mo) bo os in tbe male 

It TOO) boiP an °®' TiioottraossicleMina) beattocbcrl 

OmiOtorJiyncltus oxA LeJiiaan . Voicujune (<J''rtolaba) 

to tbe tibfal side n^^b'^lL^Vi^b m.e o ^ 

The nai .cnlorc mar ''‘“LJltn. H,o robmd Tbo distal 


called iiitcrmtmmn ui ^ ^ 

tbo two rows of “^’^^l^eles? Tbo nnciformo may olso 

'A.'t; «, 


articulate 

one bone ns in ricro^nw, uuw ^jvv Y I toed Slotli in 

33=:5€fcfS5%^'iSlSf5s 
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m tho Horse and ino,»t Jliiniiiiaiiis tXnr^^ 

As to the rfiOiiS there ma\ be but a Binglo one, as in tjio Horse, 
or two, ns in Itmniuants and tbe Maraujoal known ns ^ 
rb< tc way be three, asm tbo Rbtnoueros, tboTrotons, 
or there tnav be four llic digit* are nti ei ccitainl) morotbanVi'c 
(cscoi.t b) inomtrositv), nltbou^b in the Wnbi osonriis ex‘« 
gmal bones along the mnnus gii e at least tbo appearance of 
^ "Wbou a digit IS wanting it is guicnll) the p«!« (ilmmb), as in 
Cpidcr iron to*, but it inaj be tbo bftb, as in Pwrodactjles. or 
both fom til and bftb may be wanting, as in Bmls. 
be more or bss onposablo to tbe others, as in most 

3Ionkers, and in 3Ian, or two digits ma) be opposed to tbo other 

three as in tbo Cbamtleon. t,. « *i,„ 

Tlie Mcand digit mi\ l>e greatlj reluccd, ns in Oio Potto, or i»e 
third mai bodi pro(>ortionall> slender, ns in tbo Aio Ayc, ort»icK, 
ns in tlm Great Amndillo lUe digits may bo enornioosl) elon^tea, 
as in tho P,ats, or short, as in tho Jlole and the Land lortoisca. 
They may be verj imiierreotlj dci eloped, as in Birds. Tlio) may 
bo so united by dense ti*sua as to be quite incapable of separate 
motion, as in the Ceficeans. Tho bones of tbe fingers are called 
pbalanoes, and there are always three of them to caeb digit except 
the polTct which has but two in all Mammals with tbe exception of 
certain Cetaceans, which have more There ros) be as mauj ns 
fourteen phalanges in one digit in GlohiocepIiaUis. The pro-timal 
row of the«o bones may become ancbjlosed to tbo metacaqnls, as 
in tbe Uirce toed Sloth In Reptiles the numbers of tbe phalanges 
often increase from two in the pollev to file iii the fourth digit, as 
in the Monitor Tbo abortire msnos of Bfnls has at its best but 
threo digits iritb tiro phalanges to the pollex, three to tbe indet, 
and one or two to tbo tbitd digit Dio phalanges are rerj numerous 
in the Ichtiiyosaiirus and Plcsiosainus 
B PJvie — ^The bone of the thigh is oslled the femur, and is a 
long bone nliicb ranes less in its foon and proportion in different 
animals than does tbe hnmenis. It is, bowercr, relatively very- 
short in the ^lals, and still shorter in llio Ichthyosanrns. 

In front of the knee joint there is generally present a large 
sesamoid bone known as the knee pan or patella This, howevu, 
may even iii Mammals be lery small, as in Bats and Seals, or 
wanting altogether, as m the I\ ombnb 
Tho leg below the knee is supported by two long bones, tho 
fi6ia and the Hhita, placed side bi sida whereof the former is 
tbo 


sSPsSk » 

Doc TilO^ aro nc^tr cnormoa^ilf cI<iHgatcci like t?ie luei^cnrpals 
**”Thc Vig'to'ian «> number, ns has just been imlicated with 

respect to the metatarsanmnes sustaining tlicm , 

ISlienono digit is wmting it tun) he the fifth, us in Bir^, or 
tho hallux (firf or great twl, ns in the Ilotc. The third and 
fourth digits may lie only fimctmiial ones, ns in the Ostrich , bnt 
the third may abort, leasing only tbo fourtb, os in 
tho fourth, Icasiiig onis the thud, us in the Home Tho fom^i 
and fifth mas bo the only functional onrs, as in tbo Kangnroo 
The hallnx may be opnobabte to the other dignts, 

Lemurs, Opossums, uuA Plialangtrs, or the first and fourth dipts 
mas bo opposed to the second and third, as in I , or the firat 
and seconci to the third, fourth, nud fifth, ns in the Chamtuon 
The phalanges of the digits oro in Man a sshole dassalsyass Oiree 
to each digit cycept tho hallux, which (likqlho pollct) has but two 
— sase in the Orstig, where it mas has c but ono phalanx Tbes 
mxy be much more numerous than in Mammals, as in the prs of 
tbo Icbtby osiunis and I’lesiosaiims. Tho niiTOhcr* of Die phalanges 
as -we proceed from tbe firet to the fifth digit may be Q, 3, 4 4 

ns in Lizards generally, or I, 2, 3, J 2, as in the fcalamomler, or 
2,2,9 4, 3, as in the Frog In Binls (srbero the fifth digit w 
more developed) tho iiumbcis ot the phalanges, proceeding Irom 
tbehtdQu.x, ore most}} 2, 3, 4, 5 , but tfici may be 2, 2, 3, 3, as in 
tho Snifts, or 2, B, 4, 3, as in the Goatsuckers. 


Ap2Hnd\cvlar SI eklon of Fisliet 
The Paired Zmhs —^iost Fishes possess tno pairs of Iimlis, 
known as Mio pectoral ami ventral fins, v Inch respectively cor- 
respond to the pectoral anti pelvic limbs of higher Vertebrates 
These hmlis arc attached to corresponding hrab girdles, whereof 
tbe pdne girdlo is ninny e infenonn den riopment and ati er attains 
tho large rehtis o proportions and fixed position of the pels ic girdle 
of non Piscine Vertebrates 

Very often, however, tho icntcal (ins arc entirely wanting, and 
tbo pectoral fins arc sometimes wanting also In the latter case 
there is usimlly present more or less of u pectoral limb girdle, " 
though it may be, os in Jlura.Mphis, little more than a filament 

_ ix . __ _ tr_ ...f. i.. __x * »n ... 


f(6ia anti tlic ahnhi, ploced Bide bj irliereof the former is . though it mar be, as in Jlurssuophts, littlo more Uian a filamc 
the more intorually situated, tho larger generally, and the moie j In all non Piscina VertebritCB the right and left limbs arc 
Lonstant. The two boaes may anchy lose together at each end, as | siTmncIncally and equolli dcveloiicd, bnt in tho Flat Fishes 

.* »i,„ *r +s„„ 1 . (Plettronecltdce] one pectoral fin may bo larger than the other, or 

one may disappear, as m SCaaodiirus 


ouilOMiiu Aiiv bs»u uvuca muj uu^ri^wsc ingCblltr Uv cacjl eUU, 

in tho Annadillos or they may do so only below or only aboi e » tho 
two bones may bo completely fused together, as in the Frog The i 
tdiamas bo the onli long bone, through tho small deielopment of 
Uip fibula, as in Pnmmaiits aud the Horse The fibula may be quite ] 


by a small oeMfication outside the lower end of tbe tibie, as in tlio 
Ox, and with tins there may exist a styhform rudiment of its upper 
jiart, as in the Elk 

The joint by wbn b tbo fool moves on tbe leg is situated between 
the lower end of the log hones and tbe tarsus in Mammalssnd Am 
pluhians In Birds and Rejitilcs, hovreier, this joint is placed m 
tbe tarsus, Gic proximal psrt of winch is firmly connected with the 
leg while Its distal jart is firmly connected with tbe metalaisus. 

The toretts of "'Ian consists ot sex on irregulaTlj shap^, more or 
les* short hones Of thc«c the astragalus joins the tibia aud has 
the os cslcis heucsth it and the nai icularo in front of it, w liilo tho 
mctimrsals are supported (from tho great too outwards) by the 
internal, middle, and external cuneiform hones and by the cuboulea, 
\ bleb « connci'lcd with the foartk g{gj metatarsi 


IV juuy us lu ditoHwiiniff 

The situation ot the paired limbs is, in Hnsmobranchs, Ganoids, 
and u good many Tcleosteans, similar to that they hold in higher 
Vertebrates, but in some other Telcosteans (sneb as tbe Fishes on 
that account called “thoracic") tho rentral fins are placed far for- 
wards so as to come immediately behind the jicotoral fins, wliilo in 
yet other Telcosteans (known on that acconiit as “jugular" Fishes) 
they are placed even in front of tbe pectoral fins, 

■^0 petrol girdle may consist of a simple cartilnginons arch, as 
in Elasmobranchs, or it may bo composed, as amongst Tdeosteans, 
of too bones meeting ventrally, each being commonly regarded as 
a clavicle which, w continued up dorsallj to tbo skull by tho inter 
yeutioa of a supraelavicle and a post tempertil l^ydes these there, 
IS a cartijaginoas element on eacaside which usually ossifies in too 
pieces the upyicr one of whnJi ia reckoned os representing a scapula 
end the lower one a coracoid These parts are annexed to the inner 
Bue of the clayxcle, where also there is sometimes found a stvliform 
bone, more dotsally placed, railed tho post-daviclr 
Tho pelvic ^ii-die i* repsentod in FlasmahrantUs by a tigusyersq 
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hailed bj Erasmus (whether ex oficio oe pi ujiler mcrita is 
left to conjecture) ns “unum hterarum Bntanmarum 
lumen ct decU',” was proclaimed poeia lam eaUts by both 
iiniicrsitie?, and frequently ajiphed this title as well as 
that of orator teifnii to himself without challenge -At 
about the age of fovtj he took orders, and was appointed 
rector of Diss lu Iiorfolk, where lie seems to ha^e spent 
the last twentj five jeara of liis life Yet this eminent 
scholar and churchman is the author of the oldest and the 
liest drinking song in the English language — the drinking 
song in Ganmei Gurtoii’s Neidle, and of one of the 
coarsest poems in anj language — The Tanning of Ehnoi 
Unmmmq He is the author of a satire against the clergy 
of his time — ('oUn Clout , — unsurpassed in pre Reforma- 
tion literature for direct and merciless ridicule, and of a 
satire against the great cardinal when at the height of his 
greatness — 117/ v come ye not to Court ? — boiling oier with 
ferocious inicctiic and insolent contempt At the same 
time he had such a repute for rough wit and irregularity 
of life that he became the hero of a book of “merry 
tales" 'llicse niy thical tales were probably in the mind 
of the historian who has described Skelton as a “ribald 
buffoon,” “a profligate and ill In mg wretch” Whether 
the real Skelton deserved such epithets is doubtful , bis 
atrso undoubtedly contains much that may fairly be 
dascribed ns ribaldry and buffooneiy It lias not a trace 
of the clu\ alroua apirit of Chaucer, and his most character 
istic form, known as Skeltomcal lerse, is wayward and 
unconventional — adopted as if in mad defiance of regular 
metre Still, as Skelton himself claimed for it, “it has 
in It some pith ’’ 

" Tlioiijjli my rvuie be meged, 

Tattered and jagged, 

Rudeb ram heaten, 

Rustt and moth latcn, 

If jc tiko Well therewith 
It hath lu it some jutli ” 

CiAin Clout, Why come ge not to Court? and The Sool 
of Philip .S/wrroir-which Coleridge i<ronounced “an 

this metre 

nh » ^ Court, a satirical vision of personiOed 

nWractions IS more courcntional in form, and‘was prY 
one of Ins earlier works Both it and his mteriude 

of chamber ' description 


in 


byPennanti 

«l>per Zul£ TcZhlo'i stHialled 

'vJnle the lower motement, 

longer of the two « latcMl’k"^*'^ * “ considerably the 

•la; a. a 1 a* bwS S UTZl/r 7 “ 

ofLinm,iis, who hnu<»i«ir , < 'I*® Ehynrhnps niata 

Iw an allied siieciesfrom protes to 

want tear- before by Pouter indicated 

ii).onlheauthorift ofSicUo?^ ’’6. 

named and de-enbed 1 i ^ technically 

inhabit-, Africa on/? n-r , * J7fl >i- 

though bt nnnj wn(cr^ 


' “I mW I» f — •V.i.am 
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are " Itimriiill,” __ 


tery closely, and, apart from their singularly formed bill, 
have the structure and appearance of TEK^s (qv) Some 
authors make a family of the genus Bhynchops, but it 
seems needless to remot e it from the Landx (Guil., t oL 
M p 274) In breeding habits the Skimmers thoroughly 
agree with the Terns, the largest species of which grouj) 
they neaily equal in size, and indeed only seem to differ 
from them in the mode of taking their food, which of 
course is correlated with the extraordinary formation of 
their bilk (a ^ ) 

SKIN DISEASES These form a large and imyiortant 
class In number they are lery extensile, owing to the 
laried forms of morbid change which the skin texture 
way uncleigo, no less than to the different portions of Hit 
structure and its aiipendages which may be siiecially 
affected Further, the modifications of the typical foims 
of these diseases which are to be obsened haie led to 
arrangements and classifications of lery complex cuarncter 
and multiplied greatly their nomenclature Skm diseases 
are regarded by the phy'siciaii as of great importance, not 
only from the fact that morbid action in this texture must 
have a pon erf ul influence on the general health and may 
bring in its tram other maladies, but also because they 
are not unfrequently' themselves the expression of constitu- 
tional conditions, inherited or acquiied, the recognition of 
which is essential to their effectual treatment In order to 
clearness of description it is necessary to wake use of some 
method of classification Various arrangements have been 
adopted by writers on the subject, but the following 
appears sufficient for the present purpose ® 

I Disorders of the secreting apparatus (of the seba- 
ceous and sweat glands) , 

IL Disorders specxitlly lelatiiig to nutrition (hypertro- 
phies , atrophies , new formations , pigmentary changes) , 

HI Inflammatory affections (erythematous, papular, 
ve^ular , pustular , squamous or scaly) 

Tv Neuroses (nervous disorders) , 

I' Parasitic affections (animal, vegetable) 

0*" the Secmtixg Appabatus ~{1) Of 
(he Sieeat The chief morbid conditions are^excei 

aie sweating {hype, ,d, osis) and fcetid sweating 
dions) Excessne sweating is a symptom obferVeni 
varions diseases, such as phthisis and rheumatic fever but it 

a7S.r?/r,.T'‘ “<1 
S C ;i“d ‘ l»rt. •«* » tta 

one half of thl Sv V’ the 

•Ul»u6l* tie di-imtort S 

often associated with tlm fn o*' fmtid sweating is 

be general ^r f 

especially in those who have muffiSeTSH^ 
of much personal discomfort as xrSl T of f “ “ 
othere It is apparentlv dnp tA i ^ “ annoyance to 
perspiration whiih has 

treatment it is essential that ^^^luags, and for its 
changed and the feet washed smp frequently 

carefully, and dusted with sowp 
as boracic or salicylic acid mt j***^^*®®?^*® powder, suth 
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a2)plicd to describe an accumulation on tlio skin of the 
normal sebaceous secretion mixed up \Mtli diit and form- 
ing scales or a distinct incrustation On the head, where 
It IS commonly seen, it may interfere w ith the nutiition 
of the hair and cause partial baldness A form of this 
disease occurs in } oung infants The main treatment is 
local, consisting in thorough cleansing of the parts The 
crusts ma> bo softened with oil and the affected skin 
regularly washed with soft soap and rectified sinrit The 
sebum frequentlj accumulates in the sebaceous ducts, 
giving rise to the minute black points so often noticed on 
the face, back, and chest in young adults, to which the 
term comedones is applied A form of this disorder, but 
of larger sire and white appearance, is termed mtltnin 
These affections iiiaj to a largo extent bo [irovonted hj' 
strict attention to ablution and brisk friction of the skin, 
which will also often rcmoic them when they begin to 
appear The retained secretion may bo squeezed out or 
ciacuatcd by incision and the skin treated with some 
simjilo suljiliur application 

jdene is an eruption produced bj inflammation of tho 
sebaceous glands and hair follicles It may occur in con- 
nexion with tho preceding or independently, and shows 
itself in the form of red inmples or papules which ma}' 
bccomo 2)ustulai and bo attended with considerable 
surrounding iintation of the skin This affection is like 
wise most coniinon in carl} adult life, and occurs on tho 
chest and back as well as on the face, where it may, when 
of much extent, produce considerable disfigurement It 
is apt to persist foi months or e\cn years, but usually in 
time disappears cntircli, although slight traces may 
remain in tho form of scars oi stains upon tho skin 
Eruptions of this kind are sometimes produced by tho 
continued internal use of certain diugs, such ns tho iodide 
or bromide of potassium Tho treatment is similar to that 
for tho proi lous affection, i iz., brisk friction of the skin, 
short of producing iriitation, and tho application of a 
sul^ihur lotion or ointment Attention to tho gcncial 
health by suitable diet, tonics, exercise, i.c , is a necessary 
adjuvant A variety of this malady, to which tho name 
acne josacea is given, is a more severe and troublesome 
disoidcr than that already mentioned It is characterized 
by great redness of tho nose and cheeks, accompanied 
with nodular enlargeinonts on tho surface of tho skin, 
which jiroduco marked disfigurement Although often 
seen in persons who live too freely, it is by no means 
confined to such, but may arise in i onuoxion w ith disturb- 
ances of tho general health, especially of tho function of 
digestion, and in females with menstrual disoidcrs. It is 
niit to bo exceedingly intractable to treatment, which is 
hero too, as in tho preceding form, partly local and partly 
constitutional Of interual remedies preparations of 
iodine and of arsenic are sometimes found of service 

Molluscum contagiosum belongs to this class of skin 
diseases It consists of an enlargement of tho sebaceous 
glands and occlusion of tho ducts, and is seen mos 
commonly on the face, body, or hands in children, 
tho breasts in women It is said to bo contagious, but it 

IS a rare form of skin disease ri- 

IL Disorueus AFFl50Tl^a Nutritiox —(12 Jiypeitio- 
vines— A. com (clavm) is a local thickening of the skin, 
generally occurring on the toes There is hypertrop ly o 
the epidermis, and in tho con tie of tho corn there is usua y 
n still denser mass, which, pressing dovv n upon tho subjacent 
sensitive true skin, causes iiain and may pvo rise o 
inflammation and suppuration in tho part iVhen situatcu 
between tho toes the corn is softer than when on t o rc 
surface of the foot Tho treatment consists in maceration 
of the hardened skin and tho use of the knife or strong 
caustics Salicylic acid combined w ith ether and collodion. 


painted over the part, is said to be useful in the case of 
soft corns 

A wart {vetruca) is an excrescence from the surface of tho 
skin duo to hypertroiihy of the papillary lajer of tho 
cutis and of the epidermis This form of growth may 
also occur on inucoas membranes "Warts occasionally 
disappear spontaneously, or they may be excised, or care 
fully touched with some strong caustic acid or alkali 

Ichthyosis or xeroderma consists of a general thicken 
ing of tho whole skin and marked accumulation of the 
epidermic elements, with atrophy of the sebaceous glondh, 
giving use to a liard, dry, scaly condition It generally 
first apjicars in infancy, and is probably congenital It 
differs III intensity and in distribution in different cases, 
and IS generally little amenable to any but palliative 
remedies, such ns tho regular application of oily sub- 
stances, although it 18 not a fatal malady 

"Pox elejihantiuns A) abuin, BOO \'o\ viii p 126 

( 2 ) Almiyhies — Tho chief of these relate to the hnir 
Canities oi wliitcning of tho hair consists in the non- 
formation of the pigmental y matter which is normally 
jircsenfin the substance of tho hair, and occurs generally 
as a slow senile change It may, however, take jilace 
proinaturcl}', in which case it is often hereditary, or it 
may' bo associated with degenerative changes taking place 
111 the system It is occasionally seen to occur temporal ily 
in vciy young iiersons in connexion with some defective 
condition ol tho general health Its development suddenly 
has not unfroqueiitly been observed as the result of some 
strong mental emotion 

Alopecia, or baldness, is tho loss of hair, which is most 
commonly a senile change and iriemcdiablo, or on tho 
other hand may bo premature, occurring either heredi- 
tarily or in connexion with some piovious constitutional 
morbid state (e q , after fevers or other blood poisons), in 
which latter case it may bo only, although not always, 
temporary It appears to depend upon atrophic changes 
affecting tho hair follicle, including obliteration of the 
capillary vessels,— the result of which is that strong hairs 
cease to bo jiroduccd, and only feeble, short, and thin hair 
{lanugo) is formed, which soon falls off and is not repro- 
duced Usually tho whole skin of tho hairy scalp under 
goes thinning and other atrophic changes as well as 
tho hair follicle Sometimes tho loss of hair occurs m 
distinct circular patches {alopecia aicata), which tend to 
spread until tho whole scalp is denuded Tho treatment 
of temporary or premature boldness I ears reference 
especially to any known conditions affecting tho general 
health , and tonics, baths, and other means to promote a 
vicorous skin function are useful Stimidating liniments- 
containing spirits and canthandes, tho rej^ular cleansing 
and moderate brushing of the paits, tho application to 
tho scalp of tho constant current of electricity, and various 
other remedies aiqiear to hoof service in [iromoting tho 

(rt) Lvinis is a disease cliaracfer- 
ized by tho formation in the skin of tubercles or nodules 
consisting of new cell growth which has to 

further dovolopmcnt, but to retrograde 
ulceration and destruction of the skin and 
which It exists, and tho subsequent formation of per 
manmit white scars Lnpus rndqaris is most eommonly 

seen m early life, and occurs chiefly „ l,f 

nose, cheeks, ears, ic , but it may also f “^t ho skin m 
the body or limbs It first shows ilscl ° 
small, shghtly prominent "of 

or scabs These may bo absorbed dis 

u .n uhieb tl.u 
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ulceration and resulting scar are slight {lujm non- 
exedens), or, on the other hand, the ulcerative process 
may be deep and extensive, destroying a largo portion of 
the tissues of the nose or cheeks, and leaving deep marks 
with much disfigurement (Ivpics eredens) Another form 
of this disease, termed bipjtt ert/thematosu*, is of comparn 
tively mild character, and occurs on the nose and adjacent 
portions of the cheeks m the form of red patches cotcred 
with thin scales, underneath which are seen the widened 
openings of the sebaceous ducts, — this \arictj of the disease 
affecting specially that portion of the skin texture It is 
very slow in disappearing, but does not lca%o any marked 
scar Lupus is generally more frequently seen in women 
than m men, and it is held to be connected with a 
scrofulous constitution Its treatment hears reference 
especially to this condition (seo Scnoroi v) In the 
superficial lanoty the application of soothing ointments 
when there is much redness, and Squire’s method of slight 
linear incisions to destroy the increased blood siqipJi , arc 
often serviceable In the ordinarj form the great principle 
of local treatment is to remove the new tissue growth 
This IS most readily done either by solid points of cnustic, 
of which the nitrate of silver is perhaps the best, thrust 
into the tubercles to break them up, or by means of a 
scoop (Volkmann’s spoon) to scrape awnj tlio diseased 
masses Only by such means can the ulceration be 
arrested and healing brought about 

(b) Leptovj {elephantiam Gitcorum) may bo regarded 
as belonging to this class of skin diseases, inasmuch as it 
umsists in a new growth of cell material, like lupus, but 
with less tendency to disintegration and with a wider dis 
tribution affecting the skin, mucous membranes, nencK 
A,c., all over the body For its history and pathology 
see vol XIV p 468 »q Leprosy is not amenable to treat- 
ment, beyond attempts at palliation of the symptoms and 
by general hygiene * 

(4) Pxg^tmy Ohangcx,~CMcama is an abnormal 
pigmentation, in tbo form of brown patches, either gene 

^ ''c<«sionally seen in women suffering 

from uterine ailments Addwon’s discatt is connected 

PAraStSS Wn^^f suprarenal capsules (see 
^ accompanied with general bronz 
mg of the skin, together with aii'cmin and great and 
increasing prostration Itucoderma is a change in the 

Th» J.‘‘“ * •"“'■s'' “nwranw 

(2) papular {llchen^ {V\ ^ '^*®U8e (erythema) 

sealy (psoriasis (>«"l>etigo> , and (6) 

EH'sn>EiiA^tnd ^ includes ftijthema (see 

which consists of spots and nodosum, 

sbg itly elevated, f <=nlour and 

back of the arms m young^persons m'*°fi 
patches continue for a numW f j ^ females The 


with wheals of raised nnd paler nppcaranco, not iinfike the 
effect produced by tho sting of nettles or of insects, nnd 
altondcd with great irritation nnd itrhing Certain kinds 
of food, such ns fruit nnd fi'-h, produce this eruption m 
some imrsons, ns also some drugs, such ns opium It la 
best treated by some soothing n]q)!ication, such ns & 
solution of sal volatile, to which n little tliloral bns been 
added, nnd by ntleiition to the state of tho niimcntnry 
canal Jlotcohi, whith consists in the njipearniicc of rose- 
coloured spots upon tho body, is frequently seen m 
children, nnd is apt to be mistaken for measles, but bns 
none of tho nccoinpnny mg ftbrilc or c-itnrrbnl sy inptoms of 
tlmt disorder, nnd is of bntf duration 

(2) Papufa) — JA^h'u, nn cniption conBisling of sninll, 
thickly set, nnd slightly (.IcMittd rtd jtoints, more or less 
widely distributed over the body, nnd in the young some- 
wlint resembling senrkt fever, but vulli oidv slight ftbrilo 
symptoms and no sore throat, iisimlly ixsulf^ from digestno 
derangements, but app-ircntlv nmy nlso ansi from exjmsuro 
to tho sun, and it lasts but a short time Some forms, 
however (r*/, hchni mUr), nrc of cbronit ebaraeter nnd 
diflitult of treatment Iho ordinary form requires littlo 
beyond attention to the digestive oigans nnd the appli- 
cation of n sootliing lotion or j>owdi.r nic chronic 
tarras nrc best treated by the ndministntiuii of nraciiic. 
Slrophuhix, or tooth ntsh, or, ns it is popularly termed, 
“red gum,” au affection very cotnnioii in voting infants, 
belongs to this class of skin disoider' 

(3) Catanknl —hr amt, one of the most common and 

important of all skm disnsts, coIl^I^l^ of nn inflnmmntion 
of the true skin, of catarrhal character, together w tih tho 
formation of papules, vesicles, or pustules, ntlcnded with 
more or loss discharge, nnd with itching and other 
symptoms of irritation It nmy be cither acute or chrontr. 
nnd presents itself in a variety of forms As regards 
causation, it appears impossible to assign any one condition 
ns giving rise to this discxso It octur>; frequently m 
persons to nil nppcnranco m perfect licaltli, and it iimv in 
w2nTf“,^“ '' 0^ recurring affection during n 

° wn'loubtcdlv found iii peraons 

who possess a morbid constitution, such ns the gouty or 

nSrm sorar'^i ™ ussimtions 

* instnnccs itself di-tiiictly bereditan 

irritation of the skm m certain occupations, nnd it mnv 

SSse ^inimchm^’*' 

Its mtfl ^ ^ ‘‘‘■o described, according to 

can be nlludcd” m''”" / ^ ‘“'Portnnt of tbeso 

from ft I I ^ surface 1*5 fonned, 

SjS,?edtothn!ror"th^ body, S it my tl 
for a L S and lasts 

liability to recurrence Sucirnff^ however, a 

of dig^tivo deSemeiits t “ result 

gouty habit, and tbey tend tn « 1 ^'^'"®°“®. of rheumatic or 
such as spnngtimo ^ They 6 cason<», 

attention to the general treated by 

carefully regulated ^die^ ^ s™plc and 

application, such as a weak 1011^1?^ soothing 

powder of zinc, starch or ^ dusting 

'"MSt. Ch^, „ "S'*’ '« *»“"a 

which we note the most comln forms, of 

disease affects a part, v erv oftan i^" 1 !°“""“ ‘l*o 

of inflammation, withgrea^ rednp^q 

great redness, and weeping or oozing 
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of serous matter from tlio raw surface. It gncs rise to 
great irritation and pain, and may cause considerable 
- disturbance of the general health It may last for years, 
, with intor\nl5 of partial rccoverj, but easily recurring 
The skin of the limb becomes in time thickened and the 
limb itself much sw ollen In dry eczema tho skin, though 
irritable, remains dry and scnlj In pustidai eczema, or 
eczema tmpehqniode<<, in addition to the cutaneous inflam- 
mation there occur pustules ^^hlch break and tho 
purulent matter forms yollon crusts .upon tho skin 
This form is ^cry common on tho heads of young 
children during tho period of dentition Tho treat 
ment of chronic eczema depends in great measure upon 
tho form it assumes "Wliero there CMSts much irritation, 
soothing lotions or applications similar ,to those required 
for acute eczema are necessary, but where irritation has 
subsided, stimulating ointments, such as those of zinc 
or white precijiitato, are often of sersice Constitutional 
remedies, such as iron, arsenic, dc , are an important and 
often essential part of successful treatment 

(4) Yesictdai — Jleipcs is an inflammation of tho true 
skin, attended with the formation of isolated or gioupcd 
\csicles of \arious sizes upon a reddened base They 
contain a clear fluid, and either rupture»or dry up Two 
well-marked varieties of herpes aro frcquentlj met w'lth 
(a) In fiapes lahiahs et nasahs tho eruption occurs about 
tho hps and nose It is seen in cases of certain acute 
febrile ailments, such as fc^ ers, inflammation of tho lungs, 
or even in a severe cold It soon passes off (i) In 
herpes zoster, zona, or shingles, the eruption occurs in the 
course of one or more cutaneous nerves, often on one side 
of tho trunk, but it may bo on tho face, limbs, or other 
parts It maj occur at any age, but is probably more 
frequently mot with in elderly people Tho appearance 
of the eruption is usuallj preceded by severe stinging 
neuralgic pains for several dajs, and, not only duiing tho 
continuance of tho herpetic spots, but long after thej have 
dried up and disappeared, these pains sometimes continue 
and give rise to great suffering Tlio disease seldom 
recurs Tho most that can be done for its relief is to 
protect the parts with cotton wool or some dusting 
powder, while tho pam may bo allayed by opiates or 
bromide of potassium Quinine internally is often of 
service 

Pemphgus consists lu large blebs upon a red base 
They contain clear or jellowish fluid This disease 
appears to show itself most frequently on tho bodies and 
limbs of unhealthy or neglected children The blebs giv e 
rise to much irritation, and when they burst leave raw 
ulcerated surfaces which are slow of liealihg One variety 
of this malady (pempingjts foltareus) affects tho cntiio 
skin of the body, from which there exudes a constant 
discharge This form is apt sooner or later to prov o fatal 
from its exhausting effects The treatment is mainly con- 
stitutional, — ^by good nourishment, iron, ic 

(6) Pustulai — Impetigo, consisting of small pustules 
situated upon a reddened base, mostly occurs in children 
There appears to bo a contagious form of this malady 
Ecthyma consists of largo pustules of similar choraoter on 
the body and limbs The treatment Of these ailments 
requires special attention to nutrition, smee they usually 
occur in low states of health 

(6) Squamous o) Scaly — Psonasis, an inflammatory 
affection of the true skin, attended with the formation ot 
red spots or patches, which are covered with white sdvery 
scales, may affect any portion of the surface of the body, 
but 18 most common about the elbows and knees, and on 
the head There is os a rule ‘ comparatively 'ittlo 
tion except at the outset, but there is an extensive sli d- 
ding of the scales from the affected spots Varieties of 


this disease aro described in relation to tho size and dis- 
tribution of tho patches Tho causes of psoriasis have 
given rise to much discussion, and, while some authorities 
regard its appearance ns in many instances connected 
with some constitutional morbid state, such as gout, 
riieuniatism, da, tho majority deny any such relationship, 
and mention hereditary influence as tho only recognizable 
cause, although it must bo admitted that oven this 
evidence is wanting in a largo number of cases Tlie 
disease appears to be^ consistent w itli continued good 
health It is usually obstinate to treat, and may, with 
intervals of comparatn o immunity, last a lifetime The 
remedies most serviceable are arsenic internally and the 
application externally of preparations of tar Eecently 
tlio omplojment of chrjsophanic acid as an ointment or in 
solution has been resorted to with considerable success 
Pitynasii, a superficial inflammation of tho skin, with 
the formation of minute branny scales, occurs most com- 
monly on tho head, and is of chronic duration The 
remedies most useful arc alkaline lotions and tar prepara- 
tions A variety of this disease {intynasis luhra) affects 
tho whole body, and is most intractable to treatment 
IV Neutioses (A« vous Affediom) — ^^’’arious disorders 
of nutiitioi of tho skin occur in persons suffering from 
organic nervous diseases, such as bedsores, atrophio 
changes, eruptioni) ic., but these belong to tho symptoms 
of the several diseases with which they are associated 
Tho most common of the neuroses of tho skin is probably 
pruritus, winch is an ailment characterized by intense 
itching of the surface of tho body It may occur in con- 
nexion With other morbid conditions, such as jaundice, 
diabetes, digestive disorders, Ac , or as tho result of tho 
irritation produced bj lice or other skin parasites Tho 
most serious form is piinitus semhs, which affects old 
persons, and is often a cause of great suffering, depriving 
the patient of sleep (tho malady being specially trouble- 
some during tho night) In such cases it is probably duo 
to ati opine changes in tho skin No eruption is visible, 
except such marks ns are produced by scratching Tho 
treatment consists in tho removal of any apparent cause, 
and measures to strengthen tho system, such ns tho use of 
quinine, iron, Ac Soothing lotions composed of solutions 
of alkalis conjoined with chloral, opium, hydrocyanic acid, 
Ac , may bo njiphed to the affected skin at bedtime 
V Pahasitio Diseases — (1 ) Animal — Tho follow ing arc 
the chief animal parasitic diseases Phthinaszs is produced 
by tho presence of lice {pedtculi), of which there are three 
varieties, infesting respectively the head, body, and pubis. 
Tlio cause is in most instoncos uncleanlincss, but occasion- 
ally in the aged, and in persons suffering from chrome 
diseases, there appears to bo a liability to the development 
of pedicuh, ttotvithetanding every care to jirovcnt it Qho 
irritation jiroduccd by the iiarasito and tho scratching 
thus occasioned may giv o rise to abrasions of tho skin and 
eczematous conditions Tho treatment consists in thorough 
cleansing of the parts and tho use of parasiticides, such 
as red or white precipitate, caibolic lotions (one in twenty), 

01 a decoction or ointment of stav esacro 'Where clothing 
IS infested it should bo destroyed or subjected to a strong 
heat to get rid both of tho parasites and their ova Scabies 
or itch IS a skin affection duo to the Acai us scabiet (see 
Mitf) Tlio female insects burrow into tho upper lajcrs 
cf tho skin and deposit their eggs in tho tract thus made 
Great irritation of the skin is set up, and scratching pro- 
duces eruptions which aggravate tho condition, especially 
at night Tho most frequent sites aro tho pirte between 
thefingora, or the wTists, but by scratching the disen«o 
may bo convejed to any jiart of tho bodj, and in ex rtmo 
cases the greater portion of the surface of the trank ni a 
limbs maj bo involved In infants the feet and buttocLs 
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lomieu L'^ cliflT’gC ^ ^ AV« 

■i-netc ^as a considerable remnant of 

dSure, but very soon after Skinner joined it it becam^ 
m^n«eimence of the Jacobite rebelhon in 1 i4j, ‘I' 
^LScntel remnant The jonng pastor’s church ^ 
burnt, his house was plundered, for some yeafc he had 
to minuter to his congre^tion by f f S 

information was lodged that he had broken the law by 
officiating to more than four persons besides his own 
(2) Ve'ietaVe mrasila consist oi la.i^uu^ t*— Y , “ , , cnfiercd iinpruonment for sis month" 

the'testure of the sfan and ‘i, ^often ‘ After 17C0 the penal laws were less strictly enforc^, 

micnucopicaUy by minnte ^ud ' Lt thronghout the centmy the lot of the Episco^an 

coalesced into clnsters or bead like . * ministers in Scotland was far from comfortable, and onl) 

jomted filaments or mgctlium of elongate “‘d provisions for church services were tolerated 

tonn rtilv detected by remonng a hair, or tnenu ^ ^ i,„i.f nf all nnva- 

scraping 

esammation, by which the slight difierences in form and i and ^nero^ nnd''n'ear'outsidc the bonnds'of his own 

parasitic affections. Tinfa tonsurant, or nngicorm (para- 
site Tncophyton ionturant), is a veiy common form of 
parasitic disease. It occurs as a result of contagion in 
the heads of children, and begms as circular patches with 
a scaly appearance and red border, which tend to siiread 
The hair at the part becomes thin and bnttle and is easily 
removed. It is often extremely obstinate to treatment. 



freedom of the town in whose jail he had been a pnsoner 
for conscience sake It is by his songs, limited in 
quantitv, but some of them of the very highest quality, 
that Skinner is generally known An interesting corre 
spondence took place between him and Burns, who con- 
sidered TitUodigorum “the best Scotch song Scotland ever 
saw,” and addressed the reverend poet with touching 


removed. It is oiten exiremeij oioimaic «.« t — - — - 

..d agenta ba« ten ,,n,p»d ns | tejmnt S’ >>‘5, “‘n“ ’T‘:.3n rf 


nnmerous agents nave oeeu jiropuscu M .an-- • ^ di,„ f.fift nf 

one of which, however, appears to possess infallible j lection was not published till K09, under the title of 
virtues. Among the ba^t are oleate of mercury (a to it 
lier cent) and other mercnnal preparations, all winch, how- 


ever, must ha used with care, and carbolic or sulphurous 
acid with glycenn, iodine, canthandes, ic , but isolation 
of the patient as far as possible, together with stnet 
medical supervision, are essential for the effectual trea - 
meat of this disorder Tinta eyon*, or nngworm affect- 
ing the beard, and tinfa cimnTta, or nngworm affecting 
the bodv, require to be dealt aith in a similar manner 
Txnta ttnosn, or rawi (parasite Aehonon Sckwileimi), is less 
frequently seen than the preceding It occurs mostly on 
the scalp in unhealthy and neglected children, bat it may 
affect the skin in any part of the body It is characterized 
by round, yellow, sidpbnr-coloured, enp-shaped spots or 
crusts, which, when occumng extensively upon the scalp, 
have a peculiar mousy odour It is very destractive of 
hair growth, and is most difficult to cure. The best treat- 
ment is removal of the hairs by epilation, and the emplov- 
ment of some of the para-nticides already mentioned, 
together with attention to the healthy nutrition of the 
patient. Tin^n certieolor, or ptfynacis tersirolor (parasite 
J/tcro«poron fvTjur), is a brown-coloured rash of scaly char 
acter occumng mostly in the form of sjiots or patches 
on the skin of the trunk, particularly ou the front of the 
chest or hetweeu the shoulders, but sometimes also upcu 
the arms and legs. It affects adults in whom the skio- 
fnnction is not sufficiently attended to, or those who 
are in ill health. The parasite affects the epidermic cell^^, 
and IS readily made out by the microscope, thus enabling 
the disease to be distinguished from other skin disorders 
to which it often bears resemblance. It is best treated , 
by the regular washing and brisk friction of the parts, 1 
and by the use of some of the appheabons above referred i 

(j o A.) 

Sm'NER, John- (1721-1807), author of TvllocAfforum 
and Z/ie Eici' m the CrooJ it Horn, was an Episcopalian 
minister in the parish of Longside, Aberdeenshire. He' 
held this charge for more than sirty-foor years The son of 
an Aberdeenshire schoolmaster, born at Balfour in 1721, he 
had been intended for the Presbyterian ministry, but, after 
l*assing through ilanschal College, Aberdeen, and teachin-r 


to have been Thronghout Ins life he was a vigorous 
student, and m spite of his scanty resources established a 
more than local reputation for scholarship, while, according 
to his latest biographer, he had a paramount influence on 
the doctrinal views of his clerical brethren in the north 
He published in 17SS an Ecde^ta^Ural History of Sco* 
fatirf, in the form of letters , and other works in the same 
form, which best suited his easy unaffected strength, were 
collected and published by bis son after bis death (Jane 
1807), having previously had a wide circulation in manu- 
script His prose style has the happiness ease, and lucid 
force of a natural master of language The reasoning of 
his answer to Beattie’s Es*ny on Truth is an evidence of 
his robust clearness of intellect 
A imnutelv accurate bjograpliv of Skinner, in connexion with 
the historv of j^iccojaci in the north of 'Scotland, was published 
bv the Rev W Vt nlkcr in 18S3 An cuition of his songs and 
{loems bv Mr li G Reid, 183*1, contains an interesting memoir 
SKIPTOX, an ancient market-town in the West Biding 
of Yorkshire, is situated on the nver Aire, on the Leeds 
and Liverpool Canal, and on the Midland Bailway, 9 imles 
north-west of Keighley and 15 south-east of Settle It is 
substantially hnilt of stone. The strong castle built by 
Robert de Eomille in the time of the Conqueror was partly 
demolished in 1649, hut was restored by the countess of 
Pembroke. Of the ancient building of De Bomille all 
that now remains is the western doorway of the inner 
castle. In the castle grounds are the nuns of the ancient 
jiarish church of St John. The chnrch of the Holy 
Tnmty, in the Decorated Gothic, was also partly demolished, 
dnnng the Civil War, but was restored by the conntess 
of Pembroke, and again underwent renovation in 1S54 
The free grammar school whs founded in 1548 by William 
Ennysted, a canon of St Paul’s, London. The town has a 
considerable general trada The population of the urban 
sanitary distnct (area 4245 acres) in 1871 was 6078 and 
in 1881 it was 9091 


Slapton was the capital of the ancient district of Craven At 
me Aornian accession it became part of the possessions of Earl 
Minn and ^nted to Eo^rt de Romille, who bnilt the castle 
about the end of the reign of M ilham. Subsequently it went to 
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Uic AUiomarlo fanulj, but was amni voted m the crown, and 
1 ilward II bestowed it on Piers uc Gaicston In 1311 it came 
into tbo xiosscssion of tlic Chtfords Tho castle was taken bj tbo 
I’arlmincntarj forces in 1CI5 and demolislad in 1649 

SKITTLES This English game, mIuoU somowhat 
resembles American bowls (see \ol i\ p 180), was 
formerly known as Kaih (Fr quillet), and first came into 
\ogue in England in the 14th century Nino largo oinl- 
headed pins with flat bottoms, and made of a hard wood, 
are set up on a w oodon frame, three pins square on each 
side. An angle and not an oven side of the said square is 
presented towards the plajer, who stands at tho distance of 
2 1 feet There mn) bo one or tw o players a-sido , and 
tho object of each side is to knock down, or “floor,” the 
greatest number of pins in the least possible number of 
throws, which arc gcncrallj two or three, though thej maj 
extend to fi\c, according to agreement Tho roundish 
bill used for throwing weighs from 8 to 14 lb, and in 
fair plajing onlj one stop forward is allowed in dcliiery 
A firm grasp should bo taken of tho ball m a slightly slanting 
position, so ns to strike tho fore pm on tho shoulder and ^ 
then reach tho back ones A player who clears tho board 
in two throws may bo considered a good all round one In ! 
different localities there are minor variations in playing 
the gama 

SKUA,> the name for a long while given to certain of 
tho Am idfc (see Gull, vol \i p 274), which sufficiently 
differ in structure, ajipcarancc, and habits to justify their 
separation as a distinct genus, Stei cot amts (Lestiis of 
some writers), or eicn Subfamily, Stet cot at ivix Swift of | 
flight, powcrfulh armed, but aboio all endowed with ^ 
extraordinary courage, they pursue their weaker cousins, 
making the latter disgorge their already swallowed pro^ 
which IS nimbly caught before it reaches tho water , and 
tins habit, often observed by sailors and fishermen, has 
made these predatory and parasitic birds locally known as 
“Teasers,” “lloatswains,”^ and, from a misconception of 
their intent, “ Dunghunters ” On land, how oi or, whither 
they resort to breed, they seek food of their own taking, 
whether small mammals, little birds, insects, or berries, 
but 01 on here their uncommon courage is exhibited, and 
they will defend their homes and offspring with the utmost 
spirit against any intruder, repeatedly' shooting down on 
man or dog that invades their haunts, while every bird 
almost, from an Eagle downwards, is repelled by buffets 
or something worse 

Tho larecst species kiioim is tho Slcrcoramts ciilafrhaclcsotoTmth 
olo-nsts-tho •<&kooi”or “Bonxic”of tho Shotlandors, a bird m 
size oqualling a Ilomug Gull, lams argeiilalus Thosoxes do not 
differ apprcmbly m colour, which is of a dork hrowu, somewhat 
lighter beneath , but tho pniimnes hai o nt the hose “ 
white, visible oien when tho wings closed, and fonmng. w lion 
they ire spread, a conspicuous band The bill and f®.®* “J® 

This is n species of compnmtnoly limited ^"6®' ® 
some two or three localities in tho Shetlnnds, nboiit hnW a ™ 

Ficroes,* end hardly more in Icoland Out of the breeding acnsoi 
It sW Itself in mLt parts of the Koith Atlantic, but neicr seems 

1 Tims written by Hoicr (ci/w 1004) ns that of o ^ 

{hodie Skulr) nil example of which he sent 
Avclanum, p 367) The wonl being thence copied by IViIlugl^ 
has been generally adopted lu English authors, 
to all tho wngencm of tho species to which it was 

s Tins name in seamen’s onuthologv applies to 1® 

of birds, and, though perlmps Orat given to those 
nowadays most commonly used for the species of , boinc 

{q V ), the projecting middle feathers of the tail m oao B 

generally likened to the marllncspike tliat is , „i 

boatswain’s position , but perhaps tho authontath o character assumed 
b\ both bird and officer ongmally suggested tbe name 

® It has long been subjected to persecution in these irfnnd**, 
being paid for its bend On tho other hand, in the ^ictlands a fine 
was cincted for Its death, ns it was believed to protect 
against Engles. Yet for all this it w ould long ago bm o been 
there, and have ceased to bo n British bud in all but name, but for 
tho special protection nffordeil it by scicral members of two famiiics 


to strai further south than Gibraltar or Jlorocco, and it is therefore 
n matter of imich intircst to find tho Southern Ocean inhabited by 
a binl— the “Port Egniont lieu" of Cooks Pbyirgfs— which so 
closely resembles the Skua ns to lini o boon for a long while regatded 
as spccifiually idciifical with it, but is now usnnlly rLCOgnizcd as 
distinct undtr tho name of S antaiclutis This bird, chnractci 
ircd by its stout deep bill and want of rufous tint on its lower 
plumngo. Ins an extensuo range, and would seem to exhibit n 
tendency to further differentiation, since hir Saunders, in a mono 
graph of tho group {Proc /ool Society, 1876, pp 317-332), says 
that it presents tliroo local forms — one occurring from New Zealand 
to Norfolk Island and past Kerguelen Laud to tho Capo of Good 
Hope, another restricted to the halklniuls, and tho tliird hitherto 
only mot with near tho south jwlnr ite On tho western const of 
South Amciica, nnkiug its way into tho Straits of hingcllan, and 
passing along tho const so far os Rio Janeiro, is found S elitlcnsis, 
distingiushtd among other characlcrs h\ tho cinnamon tint of its 
lower plumage Threo other smaller spccicB of tho genus are 
knowm, and each is inoro w idcly distributed tlmn those just men 
tioncd, but tlio home of all is in tho more northern parts of the 
earth, though in w inter tw o of them go i ery for south, and, crossing 
tho equator, show tlicmscli cs on tho seas that wosli tho Capo of 
Good lloiio, Australia, Now Zealand, and Pom Tho first of them 
IS S imialorhinus (often incorrectly spdt jwmariniw), about tho 
sire of n common Gull, Lams canus, and prcsonting, irrcspectno 
of sox, two lory distinct phases of plumage, oiio almost wholly 
sooty brown, tlio other jiarticoloiucd — daik above and white on 
the brcist, the sides of tho neck being of a glossy straw colour, and 
the low or part of tho neck niid the sides of tho body barred witb 
brow n , but a singular feiituro m tho adults of tins species is that 
the tw 0 median tail feathers, which ara elongated, liai o their shaft 
twisted tow awls tho tin, so that m flight tho lower surfaces of their 
webs aro pressed togotiior \ ortically , giiiiig the bird tho appearance 
of hni ing n disk attaihod to its tail The second and llnrd spcucs 
so closely resemble each other, cveopt in size, that their distinctness 
was for many years unjicrceii ed, ond iii coiisoqueiico their noincn 
clatiire is an almost bowildcnng puzzle Mr Saunders (lou cii ) 
Hanks that tho larger of them, winch is about tbo size of a Block 
headed Gull, should stand as S erepidalns, and tho smaller os S 
varasitieus, though tho latter name has been generally used for tho 
larcor when that is not tonnod, as it often is, S ncliardsont-^a. 
nnmo that ooncctly applies only to whole coloured examples, foi 
this species too IS dunorphio. Even Us prejver English name is 
disnutahlo, hut it 1ms bceu frequently called the Arctic Gull or 
Arctic Skua, and it is by far tho commonest of the genus iii Britain, 
and perhaps throughout the northern homi|phore I* J»«c6s 
nbundonlly on many of tho Scottish islands, and in most 
lying to tho northward The nest is generally in long 
and contains t\\o eggs of a dark ohvo colour, suffusid with still 
darker brown patches Birds of cither phase of 
imlisonminatcly, and tho young shew by |’‘®‘Y 
whether thov vrill prove whole or particoloured , but in tnou 
immature jdumago tho ni.por surface is 

brow 11 1 ho smallest sjmcics, commonly know u in Enghsh as m 

Long tailed or Buffou’s Skua, is not known to cxlnkt “>® 
able dimorplnMii to which tho two preceding t A j 

their 1 isitations are highly irregular » 

SKUNK Hic existence of the animal to wlm-h tins 
name® is applied uas first notified to European n^uralists 
ns long Lgo ns 1636, in Gnbncl Sagntd-Thcodat s 
Jlretoi/ of Canada, where, in commencing his quam 
account of it (p 748), he describes it as enfans du 
diablo, que les Hurons appolle Scangaresse, 
beste fort puante," Ac This fully shows in what roputa 
ti?n the skunk was then held, a reputation which has 
lasted to the present time, and has become so notorious 
that the me^ mmo of skuuk is au opprobrious epithet and 

can hardly bo used in polite society ii,,%c(. 

Tim akunks for there arc soioral species of these 

anSals, are members of tho IMehno or nj: 

tion of th e family AMufa, uliich contains also the 

tho praise and recognition of all ondtlio ^8^ “Sliooi” of the 

-r ... 

of Scotland „ „ ^ Cree name for the skunk 

* Probably deriicd from ^cawk, tnc 
Another form gw on is "seganku 
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xaartens, stoats, otters, <Lc , and forms tlie largest family 
of the Arctoidea or bear-like division of the Land Camt- 
vora (see the article Masimalia, \oL xv p 439-40, 
where the zoological characters of these groups are giton 
in detail) 

The common skunk ( Mephitis mepluttca) is a native of 
North America, extending from Hudson’s Bay southwards 
to Quatemala in Central America. It is a beautiful little 
animal, about the size of a cat, though of a stouter and 
heavier build, with rich lustrous black fur, strikingly 

A 



Common Skunk. 

varied on the back by a very variably shaped patch or 
streak of white Its muzzle is long and pointed, its eyes 

^nuTuaJy Sy 

The following account of the habits and disposition of 
the skunk IS extracted from Dr C Hart Merriam’s Ham- 
uLf Eegvm, Nao Fori, 1884 — 

addicted to tins vice » rule skonks are not 

abiiSSd““L"“o\Vr «<’ umvcmUy 

innocent subiect of tlimp said about it as tbo 

speciosisbalfso valuable to tlic”fnrmpf™H>^’ 

wter, ho dcstrois more ^ ^ " emineuUy an insect 

our other mammals toL^L^n^^^^Vy,';”'’ than all 

vast numbers of mice ” i d m addition to tliese he devours 

circumainbidations rureh think’s of i dnruis any of his 
movement and dehboratc in aohn/n? He is slow in 

self in whateier he Tel Ilm him 

but when pressed for time he bSsTnto n W V'®!®"'®'! 

It is hard to intimidate a skunk Yut ' ahuffling gallop 

"aSS®" "» Ss 

in tlDs Mgioii,”na ''®'‘ 

t. mporaturc, while the men. Tmounr ®^®^y ®" the 

whatever upon their movementi! ^ “hnence 

attnehve ^n ^Tw^ime'^Tntk T' ' 1’®*®' being 

Tiianncrs, and cleinh in iiaUU_mre ‘’“s “tcresting iS 

Plavful, sometimes mischievous and r ' They are 

for those who have the care of them ThTn°"i?“^®’^J’’® “Section 
““ ir”®?’ « deheious eatinlr hesh is white, tender, 

monli ”»“l>*Mcl/^olTand’?aTrSe tl ^®“J?"”S being com 
hole until the foUoivinj. spring ’> *’*®y ®h hve in tuo same 


We now come to the consideration of tbe remarkable 
and overpowering odour which has brought the skunk 
into such evil notoriet}, and which is not the mere smell 
of the animal itself, as in the case of most other cnl- 
smeUing mammals, but arises from the much modified 
secretion of the anal glands These glands, although 
present in all Musteltda, are csjicciall} dci eloped in the 
skunks, and are peculiar for being so cnlircl} under the 
control of the animal that at ordinary times, as Dr ^Icrriam 
has stated, the animal is enabled to be both cleanly and 
free from smell The glands which secrete the o loriferous 
fluid are modifications of the ordinary anal glands possessed 
by nearly nil Caintmnt, but in the skunks they are 
enormously enlarged, entirely sui round the rectum, and 
are provided with thick muscular gizzard like coats The 
two ducts leading from these glands open at the tips of 
two small conical papillic placed just inside the anus, in 
such a position that by ciorting the anus the animal 
can protrude them externally, and with them can guide 
the direction of the jot of nauseous fluid, which is often 
propelled by the powerful muscles surrounding the glands 
to a distance of from 8 to 1 2 feet 
It 18 almost needless to state that the old stones about 
the skunk’s smell arising from its urine, and of its sjilash 
ing the fluid about with its tail are both entirely without 
foundation The secretion itself is a clear yellowish 
liquid, with a marvellously penetrating ammoniacal and 
nauseous smell So jiowerfiil and penetrating is this smell 
that Dr Morriam says, “I have known the scent to become 
strikingly apparent in every part of a well closed house, 
"^ntcr, within fi\e minules time after n skunk had been 
kdkd at a distance of more than a hundred yards,” and 
under faiourablo conditions it may bo distinctly percened 
at a distance of more than a mile, instances are also on 
record of persons hating become entirely unconscious after 
inhaling the smell On the other hand it is said to act 
as a potent remedy m cases of asthma and similar 
diseases, but to most people sueh a remedy would be 
almost worse than the disease itself 

TOe other species of skunk are the followiug — 

Ilio ^ng tolled Skuiik {McpJnlu maerma), a Jialivo of control 

‘he common sjHic es WmuTcS 


•utuu UllU 

cwely similar to the common 

to the same rtmarkablo extent in tlierU^h™ a*^*i“"‘® 
and white. Its build is hcauL than m 
and head are more pic like MqtliUis , its snout 

forwards instead of faterolly on theTM*of +T*^^" downwards and 

has many si^cial chaS.Td ,Ste?h arell'S;t 

and, as a rule, in number also +i.n a different in shape 

w .■» »« 

acconntB 



TO 

govornmeirt ofaS '*77 “ ft® 

..a 
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tlic administration of llio district. There is a considerable 
Cijiorl of gram and cattle from the district, ^^hlcll isfcrlilo 
and has manj Milages of from 3000 to 5000 inhabitants 
In the 1 1th century Shiira Mas a far more important toMii 
than noM, but the Mars destroyed it, so that tMO centuries 
later it Mas left uninhabited , it mos settled anon b} 
iVmctt JW-nnski, nnd the population sIomIj reached the 
number of 1000 b^ the end of the last century The tonn 
has groMii rapullj during tholast ninety 3 cars 

SKVE, the largest island of the Inner Hebrides, Scot- 
land, is situated betneen the mainland of luicrncss shire, 
Mithin Minch count} it is included, and the group of the 
Outer Hebrides It lies belMccn 57“ 1' 12" and 57* 42' 
30" kt and 0* 3S' 50" and 6* 17' 8" W long It is 
Bciiiratcd from the mainland at its eastern corner b} Loch 
Al*-!! and K}lt Ilhca, the channel at the narronest point 
basing a breadth of onl} about 3 furlongs feonthnards 
Jv}Ie ilhca Midcns out into the Sound of bleat, and to the 
MCst of Loch Alsh there is a sudden m idcning of the ga}* to 
the CAtent of about *1 miles Along the eastern shore are 
the islands of I'abba, Scalpa, llaasay, !■ ladda, and Ilona 
The Minch i-ciiaratiug Lcmis nnd tlie mainland bounds 
6k} 0 on the north, and the Little Mintli to the norlh- 
MUit separates it from Eorth k i-'t nnd Hams The total 
area is 111,703 acres or Ci3 sijuarc miles The coast- 
line Is CAtrcniel} iiTCgular, abounding in inlets of n great 
\nrict} of form and si/c, nnd in the north nnd Mcst it is 
Mildl} precipitous 'Ihe island is naturall} disidcd into 
three parts, each marked olT b} its distinctnc goolog} anJ 
Eccncr} 11} much (ho largest dnision lies to tlio north of 
n line dmun from Loch Hrittlu to the head of Loch 
6iignchan In this area tho rucks aia almost nholl} 
aarietics of basalt, disposed in ncarl} honzuutal sheets, 
Mhich gi\o a singular tabular shape to tho hilU and ter- 
raced forms to tho slopes. To tho ca.st of Loch Snuort are 
tho basaltic groups nhicli include tho Storr Rock (2360 
feet), Mith Its curious columns, and tho Qmraing (1774 
feet), AMth Its serdant platform in tho centre of a tango 
of rugged cliffs In the north Most are Maclcod's Tables 
(IGOl feet) and sonio smaller summits The central 
diMBion ma} bo defined along its soutlicni border by a 
line druMU from Loch Slapiu to Hroadford. Its locks 
arc almost m holly of Aolcanic origin, and belong mainly 
to Imo groups, each characterized by its peculiar mountain 
outlines 'ihe dark gabbros and dolcritcs form tho jagged 
ridges of the Cutilins, nnd reach iii Scuir na Gillcan a 
height of 3107 feet, and in Blaavcn 3042 feet. To tho 
north east of the Cuillins ton cr in striking contrast tho 
p}ramidal Red ^fountains, consisting of granite, syeiuto, 
quartz porphjr}, and \arioU8 allied rocks, and reaching in 
Glamaig a height of 2070 feet The third diMsion in 
eludes all the rest of tho island, and consists of two toler- 
nbl} distinct tracts Tho more northorlj of these lies 
along tho base of tho Red Hills, and forms tho narroM 
jiart of Sk}e bctMcen Strathaird and Broadford Bay It 
is composed mainly of Secondarj rocks (Lias and Oolite), 
through Mhich tho omiitivo masses of the Red Hills hove 
been thrust The more southerly part comprises the dis 
(net of Slcat, and consists of red sandstone (forridon sand- 
stone or Cumbrian), rising in Scuir na Coinnich to 2401 
feet, and of Aanous crjstallino schists and quartzites Mhith 
stretch from Loch Alsh along the Sound of Slcat to the 
southern point of tho island A considorablo tract of lime 
stone lies in tho centre of Strath Parish, some of which 
has boon altered by tho eruptive rocks into a pure white 
marble There ai o sev eral inland lochs of considorablo size, 
the largest being Loch Coruisk, remarkable for the gloomy 
grandeur of its situation in tho heart of tho Cuilhns 
On account of tho damp clmiato tlio land is bettor adapted for 
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rearing sheep and cattle 


z 


an lor tillage 


A large nuiubir of cottlc 


nL* « 1 grazed ou tho moors The sheen 

arc principal]} binekfac^, but some Cher lots arc also kept. The 

nns^MblnSmic”^ “ro croftors, nho inliabit clucfl} 

niisenblo lints Mith a fireplace in tho middle of tho iloor the 

smoko escamue b} n hole in tho roof The number of crofts in 
Sk}o, awrdiiig to tho report of tho Crofters Commission 1884 
miw 20o 1 Iho numliorof families (yeeted by Uoorces from their 
holding betneen 1840 and 1860 nas 6012, roiircscnting a popula 
lioii of 26, 060, _ nnd between 1860 nnd 1883 1948, ronrebciitinir a 
popnlatioii of 9/ 40 Jlaiiy of llie crofters bupnoi t tliomselvcs pnrth 
oy the Loch Ceiiou and Sk}c distiitt the iiumucr of 

0“'J>kying 2004 men and bo}8 From 
20 |Gm/ ni 1821 llio population of Sk\u had increased to 23.082 

docicascd to 17,330 nnd m 1881 to 
10,889, of whom 16,099 woro Gaelie speaking Tho number of 
females was 8003 and of males 7980 Portree, the primijial town 
has a populalioii of 893 i , 

Slo, bcatiica tho vrorKa rcfeiTi.d to under inHiimrj, Alexander Smith a Aumtiiei* 
jn Alye 18C.» Itiihcrt lluchonans We /Mrtd JUa, 188J, and Rrport of tia 
Cruftm CommUtton, IBSh. j <• .t 

SLANDER Sec Liull 

SLATE IS an argillaceous rock of vaiious colours — blue, 
green, purple, grey, and black — and a pecuhar structure 
by Minch it readily Bidits into thin plates or lammic It 
IS of sedimentary origin, being primarily deposited ou 
ocean floors as fine mud formed by the Masto and denuda 
tion of pre OMsting rocks, and nfterMards compressed, 
liardcncd, and altcicd into compact rock Slate beds 
occur mainly in tho Cambrian, Silurian, and Devonian 
formations — frequently altcrnatmg Mith bands of grit and 
limestone, or mtor&tiatificd Mith fclbimthic lava or ashes — 
nnd, being tilted up from thoir original horizontal or nearly 
horizontal position, strotch across Mide distiicts in a series 
of uiiduliitioub, Mhich rise to tho surface in crests, or dip 
into troughs underground and form angles of every inchna 
lion Mith tho horizon ^ 

Slato rock splits along tlcai'age planes which are dm 
tract fiom and indopeiideut of original stratihcation 
Theso ])Iancs arc, as a rule, vcitical or highly inclined, and 
intersect tho lines of bedding at various angles, but some 
times coincide Mith them Tho strike of cleavage is 
generally parallel m ith that of the slate beds, and a uni- 
form direction is often maintained over wide areas, as in 
North Wales, Mhero it is neaily north north-east and south 
south west, M'hile m Shrojishiro it is north east and south 
Av cst, and in Pembrokeshire norlh-by-west and south-by east 
This pecuhar cleavage structure is believed to be the result 
of a combination of intenso forces, chiefly lateral jiressuit 
acting at right angles to tho planes of cleavage 

Contraction, compression, shearing, and other powerful 
forces hav e caused great disturbances in slate bods, since 
they AAoro first thrown down as fine sediment, and thv 
results are seen in the foldings, contortions, fissures, rents, 
and dislocations that now evist The fissures often follow 
w'ell-dcfined courses and form divisional planes termed 
joints, — some running parallel with the strike and called 
strike joints, others runumg in tho direction of the dip 
and called dip joints Dykes of greenstone and other 

* TUo follow lug table shows the older sedlmentarj fonuotioim lu 
which slate beds iiiamlj occur, hi tho order of superpoaitiOii — 
Prmttri/ or Palnozoic Jioclo 
Ponnlim Magnesian limestone, marls, sandstones, Ac 
CnrhoniforouB Coal measures, limestone, slate, so. 

Devoiifoii Old red sandstone, slates, Ac 

J Ludlow group 
Wenlook 

Upper Llondoitr} 

' Lower Llandovcrj 
Canidoc and Bala 
Llandcilo 
(.Lower ( Aruuig 

Tremadoc. 

Lingula flogs 
LMonovion beds. 

Cainbrion Cambrian grite, 'onglomeratcs <md slates. 

PrimltlAQ crystnlhno rocks Goetso, semata, xe. 


Siluiinu 
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>olcanic matter, and also veins of quartz, intersect the 
beds, and the surfaces of rents are frequently baked by 
heat ejected from the interior Faults also occur, and 
cause disiilacemcnts of the beds by upheaval or down 
throw of one or other side of a rent 

Several varieties of clay slate are met w ith, and arc cliai^ 
acterized by the mineral that chiefly prevails The colour 
— varjnng shades of blue, green, and purple being the most 
common-^epends mainly on the presence of iron and the 
form in which it exists The common roofing slate of com- 
merce IS generally fine grained, and combines great strength 
and durability with moderate w eight It is also v ery dense, 
1 cubic foot weighing over 170 fii, while according to Mr 
^Vllkm8on it takes on an average 20,000 Bi to crush I cubit 
inch 

Certain varieties of slate, however, are soft and perish- 
able, particularly the black carbonaceous kinds Cubes of 
iron pyrites frequently occur in slate rock, and arc generally 
deleterious owing to their tendency to decompose and fall 
out, but this IS not always the case, as some of the most 
durable slates are sprinkled with pj rites without detriment 

The following percentage analysis of an average sample 
of Welsh roofing slate is given by Prof Hull * — 


Silica 
AIuruub 
Iron (protoxide) 
1 ime 


00 50 
19 TO 
7 83 
1 12 


Magnesia 

Pobsh 

Soda 

Water 


2 20 
3 18 
2 20 
3 SO 


Slate has been used for roofing during many centuries, 
and It 18 said that some of the old castles of North 
Wales — such as Carnarvon and Conway — were covered 
with this material And no doubt the better class 
•of houses, situated in the neighbonrhood of slate beds, 
would be roofed with slates obtained by rough surface 
or from blocks exposed by mountain streams 
and split by the action of tbe weather, long before regular 
quMrying operations commenced. The Delabole quarries 
of Cornwall had acquued considerable importance as far 
back as the 16th century, and some of the Welsh slate 
quarriM are very old, as are those of Angers in France 
l>ut the slate industry belongs mainly to the present 
century and latter part of the 18th, and since the open 
mg up of the country by sea and land communications 
the process and development of slate quarries have been 

w valuable quarries 

of North Wales are worked m the Cambnau and Lower 

m th “"f of LlMberis and Penrhyn being worked 

Festmiog quarries in the latter 

Sr.n?\ “I Cumberland (Lower 

Silurian), Westmoreland, and Laucasliire (Uiqier Silurian) 

netessat^ for pro4SraSn«r®®®®^“® 

The fin?rvarieti2^rrmX ^5. ”*1’ 

distnets where crot Zt ^ “"d in 

ubii, iZTlJlfS 


stones, ridge rolls, and various other architectural and 
industrial purposes 

Slate rocks are t)uamcd both above ground and below ground, 
according ns tbej lio near to or distant from the surface Utn they 
are near tlio surlaco, and their dip corits]ionds with the slope of tlic 
ground, tbej arc in the most favourahio jwsition, and aro worked 
111 tcnwLCS or galleries formed along the strike of the beds and 
having a height of obout 50 feet 'I lie gilltrics arc gcncrallj 
earned on in sections of 10 vards, woikcd across the beds, and 
may rise to anv height or bo sunk below tbo surrounding Iciel bv 
excavations Wlicn the rock is much removed from the surface, or 
incouvcnicntlj situnlcd for open workings, it is rniamed 5ii under 
ground clmmbcTs rcaihcd bj levels dmeii tbroiigli the intervening 
mass and across or along tbo beds Or it inaj be ncccscarv to sink 
shafts os 111 coal pits before tbo rock is amv cd at, but tlic cost of 
doing so forms a senous drawback Inclines, waggons, tramways, 
and other macbiiietj arc cmplujcd in slate quarries as in other 
quarries, to suit tlio sjiceial i irciimstaneis and ]>ositiuu of the opera 
tions, and need not bo detailed 

The Sections of a gallcrj arc ccncrallv worked bj crews of six 
men, who undertake to ttcrforin all oticralioiis of qimnjiiig, split 
ting, and dressing at lived rales 'ilic rock is bored bv jumper 
drills directed and turned lij the liand and driven bj liamnicr-. 
When the boic is short and of small diameter one man can do Ihe 
work, bolding the juiniier with oiio liniid and using the hammer 
with the other lint wlien a large mess of rock lias to be Ihrovni 
down a bore 4 to 0 feet deep and a dninetcr of 2 to 3 inclics is 
required and three men are cmjdojed,— our to guide and turn the 
jumpernnd two to drive it with hcavv hammers Ilorcs of inter 
metbate sire aro made hj two men, one holding and the other 
driving tin. drill M hm the honug has to ho done on a steep face 
a staging is fixed to the rock or i<ii8i<cmlid from the top lij means 
of ropes. The cvplosive geiicnll} used is rock Mastiiig jiowdcr, 
being the most suitable for the beav iiig force ixqmrcel to throw out 
ordotach masses of rock without muth 8]ilintcnng, which would 
dcstroj the blocks for slato making Advantage is taken of the 
iiatiiral Olds or joints in blasting, ns the roek is rnnililv thrown or 
worked olT these 1 rom the mass thrown out bj the Idnst, or 
loosened so ns rcndili to come awnj bv the use of crovvlwrs, tho 
men cartfully select nnd sort nil good tdoilvs and snnl them jn 
waggons to the slate huts to ho split ami dressed into slates 1 wo 
men aio unplojcd at this ojieralion— one splitting and tho other 
dressing, iicrfonmiig their work iii a bitting i>osture 'flic splitter 
piacesa block on end between his 1 nccs, and with chisel and mallet 
splite It into ns nianj plates ns possible of the usual thickness for 
roofing purposes— iiaiiich, qiinrterof an imh inoieorlcss acconlinir 
^cquin-d These plates are then placf 
horirontnllj hv the elrcsscron a veitii-al iron “btnud,” and cut with 
a sharp kmfo into blatcs of vnnons sizes biiilnblt for the iinikct 

® "‘r ^ V." ® > Certain sir. s are dcsiSniud 

} names from the peerage, bueh ns ))iinccssis (24 in x 14 ms ) 
duchesses (24 x12), matehioucssis (22x11), emintesses (*>0x101 
vmoiuitcsses (18x0), Indus (ICxlO), U In evco s ate rS 

as nibhish-thc proiwrlion ofgooel to bad varjing from mm i,i 
tirehotoone in thirfj Atfcmi-ts are Ixiiig mndf at present o 
’““""'“•'‘'"•C'l intobonie orticlo^of imlVs 

Tho shte imlubtrv of thoPriUsh Iblcs is now ofverv considcrabb 
AccSrfm'rtn r' I>«‘Hculnr licing immense 

T «‘'H'ki'-of slate qiinmcrs in 

to ir),7G1, vihik 01 or linlf a million 
“r® I'toeluciilaiimiallv, the Value of a bleb 

*163^821, 01 cr 5} millions to Aiistralasin. vnliied at AV 
over 3 niillioiis to Denmark, valued at £34,304 ’ 

<I»«r Sihmn, B.vmm, ma oS 

of fiviropo bln to rock IS woikcd in 'nAmtitfin J i 

-in Finco (Imvver Siliman Zd “nfi other formations 

Norwaj, Germany, Auslna, and Itily (oXTc)’ ftoZ 

imnicnso slate beds extend from "Ortli America 

Great Lakes and soutWMs tZlT/ 

quarnesore sutcossfullv worked^ni NonfoZ^ni^ p ^ 

the States of Maine, Vermont * >!’ nml in 

of size and colour aro manufactifred m tecso “t lanotj 
quarpes havohitberto Tcaclicd tbe Zmnn. i ’ *''<> 

imnrittnl near... * XT_-a1 •<« » ^ IHlinenfiO dovclntimntife. 
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I T appears to bo true that, in tlio words of Dunojor, tlio 
economic rdgimo of c\ cry sociotj' whicli Las recently 
become sedentary ts founded on the Bla\ory of the 
industrial professions. In*llio hunter period the sa%ngo 
warrior docs not cuslaie his \nnquishcd enoni}, but slays 
hiiiij the women of a conquered tribe he may, howo\er, 
carrj off and aiiproprialo as wi\csor as sonants, for in 
this period domestic labour falls almost altogether on their 
so\ In the pastoral stage slaves will bo captured only to 
bo sold, with the exception of a few wlio maj be required 
for the care of flocks or the small amount of cultivation 
which IS then undertaken. It is in proportion as a 
sedentary life prevails, and agricultural exploitation is 
practised on a larger scale, whilst warlike habits continue 
to exist, that the labour of slaves is increasingly introduced 
to provide food for the master, and at the same time save 
him from irksome toil Of this stage in the social move- 
ment slavery seems to have been, os wo have said, a 
iiniv crsal and inev itable nccompaniment 

But wherever theocratic organizations established them- 
selves slavery in the ordinary' sense did not becomo a 
vital element in the social sjstom The members of the 
lowest class were not in n state of individual subjection 
the entire caste to which thej belonged was collcctiv clj' 
subject It IS in the communities in which the military 
order obtained nn asccndciicy over the sacerdotal, and 
which were dircctlj organized for war, that slavery (ns 
the w ord is coiniiioiily iindorslood) liad its really natural 
and appropriate place And, ns vvar performed nn indis- 
pensable function in human historj', our just horror for 
some aspects of slavcrj must not prevent us from recogniz- 
ing that institution ns a necessary stop in social progress 
It IS not mcrelj that in its first establishment slavery was 
nil immense advance bj substituting for the immolation 
of captives, often accompanied bj cannibalism, their 
permanent occupation in labour for the benefit of the i 
victor This advantage, recalled by nn old tliough 
erroneous^ clj mology, is goncrnllj acknow lodged But it 
IS not so vv ell understood tliat slav eiy discharged important 
offices in the later social evolution — first, by enabling | 
mihtarj action to prov nil w ith tlio degree of intensity and 
continuity requisite for tho system of incorixiration by 
conquest which was its final destination, nud, secondlj, 
bj forcing the captives, who with their descendants enmo 
to form tho majority of tho population in tho conquering 
community, to an industrial life, in spite of the antipathy 
to regular and sustained labour which is deeply rooted 
in Iiuman nature, especially in tho earlier stages of tho 
social mov ement, vv hen insoucinnco is so common a trait, 
and irresponsibility is hailed as a wolcomo relief With 
respect to tho latter consideration, it is enough to say that 
nowhere has jiroductivo industry developed itaolf in tho 
form of voluntary effort, in every country of which 
wo have any knowledge it was imposed by tho strong 
upon tho vveak, and was wrought into tho habits of tho 


' Sermis 5s not cognnto with scrvarc, as lias often licon snp 
posed, it is reallj related to tlio llonionc tlptpos and the verb 
fipa, with winch tlio Latin scro is to bo connected It niaj bo boro 
mentioned that alaie was onginaJly a national name, it meant a inmi 
of Slavonic race captured and mado a bondnian to tho uemians 
“From tho Eiixino to tho Adriatic, in tho state of captives or sub 
jeets, thej [tho Slav onions] ov orsproad tho land, and tho national 
appoUatioii of tho Slates lias boon degraded bv clianco or molico from 
tlio sigiiincation of glory to that of sorvltiido” 

Ti’aW, ch Iv ) Tlio liistonon olliidos to tlio derivation of tho nat'onw 
name from slava, glorj Soo Shont’s Ltym Dtfl , s v , seo a 
Slavs, 


people only by tho stern discipline of constraint From 
tho former point of view tho freeman, then essentially a 
warrior, and tho slave were mutual auxiliaries, simulta- 
neously exercising different and complementary functions 
— each necessary to the maintenance and furthering the 
activity of tho other, and thus co operating, without 
competition or conflict, towards a common public end 
In modern slavery, on tho other hand, whore the occu- 
pations of both parties vvore industrial, the existence of 
a servile class, instead of rendering tho citizens dis- 
posable for social service in a different field, only 
guaranteed for some of them tho [xissibility of self- 
indulgent case, whilst it imposed on others tho necessity 
of indigent idleness 

It was in the Bonian state that military action — m 
Greece often purposeless and, except in tho resistance to 
Persia, on tho whole fruitless — worked out tho social 
mission which formed its true justification Hence at 
Borne slavery also most properly found its place, so long 
as that mission was in progress of accomplishment. As 
soon as tho march of conquest had reached its natural 
limit, slavery began to bo modified, and when tho empire 
w'ns divided into the several etttt« which had grown up 
under it, and the system of defence charactoristn, of tho 
Jliddlo Ages w'ns substitiilcd for the aggressive system of 
antiquity, slavery gradually disappeared, and was replaced 
by serfdom, which again, with tho rise of modern industrial 
life, gave way to personal freedom 

Wo have so far dealt with tha political results of ancient 


slavery, and have found it to have been in certain rcbpccts 
not only useful but indispensable When vv o consider its 
moral effects, whilst endeavouring to the utmost to avoid 
exaggeration, wo must yet pronounce its influonco to have 
been profoundly detrimcntol In its action on the slave 
it marred in a great measure tho happy effects of habitual 
industry by preventing tho development of tho sense of 
human dignity which lies at tho foundation of morals, 
whilst tho culture of his ideas and sentiments was in most 
cases entirely neglected, and tho spontaneous education 
aiising from tho normal family relations was too often 
altogether domed him On tho morality of tho masters — 
whether personal, domestic, or social — tho effects of the 
institution were disastrous The habit of absolute rule, 
always dangerous to our nature, was jieculiarly corrupting 
when it penetrated every department of daily life, and 
when no oxtornnl intorfercnco checked individual caprice 
in its notion on tho feelings and fortunes of inferiors. It 
tended to destroy tho pow'er of self command, and exposed 
tho master to tho baneful influences of flattery As regards 
domestic morahty, the system offered constant facilities for 
libertinism, and tended to subvert domestic pence by com- 
promising tho just dignity and ruining tho happiness of 
tho wife. Tho sons of tho family wore familiarized with 
Vico, and the general tone of feeling of tho youngor 
coneration was lowered by their intimate association with 
a despised and degraded class On social niomlity, 
properly so called, the habits of cruelty, or at “ 
harshness, engendered by tho relation, had a 
reaction Hume observes on “tho little cy 

monly observed in persons 

to exorcise so great outhority over v-or ” ho adds 

and to trample upon human nature. severe, 

“ can a more probable reason bo ^ig the 

: might say, barbnroim manners of rank 

)ractico of domestic 8la^cly, by v «,lucntcd amidst tho 
■ — rendered a petty tyrant, an — jj 


ivas 



130 


S L A Y E E T 


BBEECE. 

Heroic 

imes. 


flattery, submission, and loir debasement of his slaves 
Thes?deploTable results irere, of course, 
produced, there ircre admirable f 

Lsters and amongst slaves-instan^ of benevolent pro 
tection on the one side and of unselfish "ievotion on the 
other irhichdid honour to human nature, but the evil 

efiectemthout doubt greatly preponderate 

IVc proceed to a doser study of the institution of slavery 
as It existed in the Greek and Roman societiw respectively 
He find it already folly established in the Homenc pen^ 
Tlic prisoners taken in war are retained m elavra, or sold 
752) or held at ransom {Jl , n. 427) by the captor Sometunes 
men of a conquered toirn or district are slain and the i™men “’7“ 

offfOi.ix 40) XotunrreqnentlyfrM persons were fadnapped by 

mrates and sold in other regions, like EnmieM m the Odyas^ The 
slave niiclit thus be by birth of eqtal rank with hia u^ter, who 
knew tliA the same fate might befall himself or some of the mem 
hers of Ins family The insbtntioa does not present itself in a very 
hush form in Homer, cspecwlly if we consider (as Grote suggests) 
tliat “all classes were much on a level in taste, sentiment, and 
instmction ” The male slaves were employed in the tillage of the 
land and the tending of cattle, and the fenudes in domestic work 
and household manufactures. The principal slaves often enjoyed 
the confidence of their masters and liad important duties entrusted 
to them , and, after lengthened and mentonons sernce, were nnt 
m possession of a house and property of their own (Od , xiv 64) 
Grofe’s idea that tho women slaves were in a more pitiable con- 
dition than the males does not seem justified, eveept perhaps in 
the case of the aldrtdes, who tamed tho household mills which 
ground the flour consumed in the famfly, and who were sometimes 
01 erworked by unfeeling masters (Od , xx. 110-119) Part of the 
agncnltuial work was sometimes done by poor hired freemen 
(thetes), who are spoken of as a wretched class (Od , xi. 490), and 
wen, perhaps emploved almost exclusively by the smaller land 
holders. Having no powerful protector to whom they could look 
up, and depending on casual jobs, they were probably in a less 
desirable pcsition than the average slave Homer conceives the 
lot of the latter as a hitter one (Od , vui. 628 , Jl , xix. 302) , but 
It must bo remembered that the element of change from a former 
elevated position nsnoUy enters into his descriptions He marks 
in a celebrated couplet his sense of the moral deterioration com 
monly wronght by the condition of slavery (Od., ■wii- 322) 
tlistonc It IS, however, in historic Greece, where ne have ample docn 
(lenoiL nientarv infarmation, that it is most important to stud} the 
si stem of slarerv,— and especiallj at Athens, where the principal 
work of Greek civilization found its accomplishment. The case of 
Sjarto, in some respects pecniiar, must be sejiamtely considered. 
“looTces The sources of slavcrj in Greece were — 1 Birth, Gie condition 
0 , being hircditary This was not an abundant source, women slaves 

slavery being less numerous than men, and wise masters making the union 
of tho sexes ratlicr a reward of good service than a matter of specn 
latioR (\en , (Earn , ix. 6) It was in general cheaper to buy a 
slave than to rear one to the age of labour 2. Sale or cbildren by 
their frio parents, which ivas tolerated, eveent in Attica, or their 
tvposurc, which ivas permitted, except at Thebes, The conse 
queiice of tlic latter was soraehmes to subject them to a servitude 
woMfl than dcatli, as is seen in the plays of Plautus and Terence, 
winch, ns is well known, depict Greek, not Homau, manners. 
Frctmcn, through indigence, sometimes sold themselves, and at 
jUln-ns up to the time of Solon, an insolvent debtor became the 
Mavc of liTS creditor 3 Capture in irar only Asiatics uud 
Thracians thus l»ocame slaves hut in the man) svars hetivcen 
Grt nn states, continental or colonial, Greeks were reduced to 
Mavciy bi men of their own race. Thus Spartans were sieves at 
Icf^, nml Gelon sold out of their conntiy the commonalty of 
lljlil-ran Mcgvrti. At Plat'd, at Scmne, in Melos, the men were 
ma^cred or deported, the women enslaved. Athenians were sold 
ftt a.atno3, and in biciiy after the failure of the expedition. In the 
of parties at Corevra, each faction, when tnumphant, con 
<l' mned the other to massacre or slavery Cdhcratidas pronounced 
against the enslavement of Greeks by Oreeks, but violat^ his own 
^I«'?“ttondas and Pelopidas appear 
Olynthian capUves, and, 
«« i'^ bv Alexander. 30,000 women and cl^ildr^ 

are said to have been sold. 4 Piracy and kidnapninE. The 
d^'-ents of pirates on the coasts were a perpetual sourw^of danger 
hw ?rSa«icr cither by the sale or by the redemntiol of 

his (aptivcs. If ransomed, tho Tjcfam became by Athenian law 
the •slave of his t^eemer till ho paid m laonev or Ubour the pnee 
wim h iml been given for him. lidnappcrs (andrapodwte) Sd 

r^^Tof ^reck was exposed to the 

Si r 7 sword of Damocles suspended over 

3aiLnrJ^,l, ®‘’® of sTswsVhichtook 

Via c as arcsnlt of the ea/itiirc of cities or other military operations, 


there was a wstemahe slave trade Syna, 

mi above all Thrace were sonrecs of supply and Et^<^ 

furnished a certain number, and ItMy a few Of fore^c^ 
the Asiatics bore the greatest value, m most 
nuind, and most vei^ in the arts of luOTnous refinement But 
Greeks were highest of aU in esteem, and they 
for foreign safe. Greece proper and Ionia 
Eastern pnnees with courtesans and female ra^cums and liancOT 
Athens was an important slave market, and tho state profi^ by 
a tax on the sales , hut the nnncipal marts were those of Cyprus, 

Samos, Ephesns, and egtccially Chios. i. . -r. _i__ 

The slaves were employed cither in domestic sernce— -as "O^e Employ- 
hold managers, attendants, or personal escorts — or m work of oilier mento of 
kinds, ag^Unral or nrhau In early Attica, and oven down to slavca 
the time of Pencles, the landowners Jived in the CMmtn The 
Peloponnesian War introduced a change , and after that tinm tho 
propnetors resided at Athens, and the cnlfava^on was in tho hands 
of Saves. In mannfactnres and commerce, also, servile gtadnallv 
displaced free labour Speculators either direcUy employed slavM 
as artisans or commercial and hankmij agents, or hired them out, 
sometimes for work w mines or factories, sometimes for semw in 
private houses, ns cooks, flute players, Ac., or for viler uses. There 
were also public slaves , of these some belonged to temples, to 
which they were presented as oflenngs, amonwt them bmng the 
courtesans wbo acted as hicrodul€s at Conzini and at £rr'v in 
Sicily, others were appropriated to the service of the magistrates 
or to public works, there were at Athens 1200 Scvthian archers 
for the police of the citv, slaves served, too, in the fleets, and were 
employed in the armies, — commonly as workmen, and exceptionally 
as soldiers. , v 

The number of slaves in Greece, or even at Athens, can scarcelj umber 
he determined with any tolerable approach to certainty It is 
stated by Athenteus (vi- 20), on the authority of Ctcsiclcs, that the 
census of Demetnns Phalerens gave for Athens 21,000 citizens, 

10,000 mebes (resident foreigner^, and 400,000 slaves It is also 
stated by the same author that Corinth had possessed 460,000 
slaves and Mgma 470,000 Hume, in his Essay “ On the Popn- 
lonsness of Ancient Hations,” maintained that the assertion of 
Athensns respectmg Athens is quite incredible, — that tho number 
of Athenian «ai es is nt least augmented by a whole cipher, ond 
onght not to he regarded as more than 40,000 ' Bocckh and 
l^tronno have since made the qncstion the snhjcct of fresh 
studies. Ihe former has fixed the number of Attic slaves at about 
865,000, the latter at 100,000 or 120,000 SI 'Wallon has revised 
the labours of these scholars, and adduced further considerations 
of his own * He eshmates the number of slaves employed in all 
Attica in domestic semco at 40,000, in agncnlture at 35,000, in 
the mines at 10,000 , m mannfactnres and commerce at 90,000 
To these must be added, for old people and children under twelve 
years of age, 6000 and 20,000 respectivelv, and also the public 
slaves, of whom, as we have said, 1200 were Scjrtiuan archers Ho 
thus arrives at the conclusion that the servile population of Attica 
was comprised between the limits of 188,000 and 203,000 soeds, 
the free population being about 67,000, and the metics amount- 
ing to 40,000 The slaves thus bore to the free native population 
the ratio of 3 to 1 Tho numbere given by Athentens lor Connth 
and .£gina, though accepted by Boeckh, appear to be excessive, 
and are rejected by Clinton and by IL ■VTallon , tho true numbers 
were no doubt large, bnt we have no means of dotermining -^em 
even approximately Kext after these cities in the magnitude of 
their slave population came, on the mainland, Megarn, and, 
amongst the insnlnr states, Chios and Bhodes. Miletus, Phocrea, 
Tarentnm, Syhans, and Gyrene also had muncrons bodies of 
slaves. 


The condition of slaves at Athens was not in general a wretched Condi 
one Demosthenes {In Mid , p 630) says that, if the barbarians tion. 
from whom the slaves were bought were informed of the mild treat- 
ment they received, they would entertain a great esteem for the 
Aiheniaiis. Plautus m tuoru thau ouc placa winks it necessair to 
explain to tbe spectators of his plays that slaves at Athens eiyo) ed 
such pnvilcg^ and even licence, as must he surprising to a Boman 
audience. The slave "was introduced \nth certain, customary ntes 
mto Ills position in the family, he was m practice, though not 
by law, permitted to accamnlato a private fund of his oim hia 
also recognized by custom, though in general 
excluded from sacred ceremonies and rmhlio saenhees, slaves -were 
admissible to rcligioM associations of a private land, there were 

they were allowed to participate , 
they had even special ones for themselves both at Athens and in 

tomE ^®“' deposited in the family 

tomb of toeir master, who sometimes erected monuments intesti- 
mony of hm affection and regret. They often lived oTtSTn^of 
mrtnjacy either with the head of the house or its younger members 
bnt It 13 to be feared that too often this intimacy was^foundcdl^ t ' 

^ iw Gnechiseken Alleritcme IfiSfil 

mamtams the correctness of the statement in Athen8>us * 



Eiiiniici' 

JKltlOIl 


TUco 
rottc 
%» 0\\8 ( 
blovcrj 


S L A Y B E T 


131 


on mutual rospcot, ns m tlio liorotc oxnmplo of Ulysses and Eumroiis, 
but on insolent self assertion on tlio one side and a spirit of 
unnorth} compliance on the other, tho latter having its raison 
d’dre m dogmaing sen ices rendered b} the slaie, Anstoplmnes 
and Plautus shon us how often resort u ns Imd to tho disoinlino of 
tho Insh c\cn in tho caso of domcstio slaves Thoso oniplojod in 
workshops, whoso oiorsoots wore tliomsches most commonly of 
sen lie status, had probably n linrdor lot than domestics , and tho 
ngriciiltuml hbourors were not unfrcquontl} chained, and treated 
much 111 tho same wn} ns boosts of biirtlcii Tho displcosiiro of tho 
master sometimes dismissed his domestics to tho inoro oppressno 
labours of tho mill or tho mmo. A rofiigo from cruel treatmont 
uns nllorilcd b} tho tomples and altars of tho gods and hj tho 
sacred groies. Nor did Athenian Inu leaio tho slnio without 
protection IIo had, ns Demosthenes boosts, nn action for oiitnigo 
liko a freomon, and his dcntli nt tho liniid of a stmiigor irns 
aociigcd like tint of n citiren (Liinp , //<•&, 288), whilst, it caused 
by Ills master's \ lolcnco, it had to bo atoned for by ovilo and a 
rthgions expiation Eien when tho slnio had killed his master, 
tho rolatiics of tho house could not thomsolics inlliet piiiiishmcnt, 
tlio\ woro obliged to hand him o\cr to tlio mngistrato to lio dealt 
with bj legal process Tho slaio who had just grounds of coni 
plaint against his master could demand to bo sold , when lio alleged 
Ins right to libort}, tho law granted him n dofoiidor and tho 
sanctuaries offered him an as}luni till judginont should bo gi\cn 
Secuntics w oro taken against tlio roi olt of slni es b} not associating 
those of tho simo iiationnht} and language, they wero somotimos 
fettered to preicnt flight, and, after n lirst attempt nt oscai>e, 
liniukd to liicihtalo their rccoi or\ Tliero wero treaties hotueen 
slates for tho extradition of fugitives, and contracts of inutunl 
nssiinineo between imlii idiinls against Ihcir loss b\ (light. Tlicir 
inciinstion totsko adisntngo of opportunities fortius purpose is 
shown hi tho number that escaped from Athens to jam tho 
Spartans when otcupjiiig Dccolon There were formulnlno ttiolts 
nt tho mines of Laurinm, and more than onco in Chios Tho 
oiidcnLO of slnics — women ns well as men — was oftoii, with tho 
consent of their masters, taken bj torture , and that method is 
gcnorall} commendod b\ tho ontors ns n suro means of nrriinig at 
tho truth, though sometimes, when it suits their immediato obpoct, 
the} tnko n dilmrout tone The sci oral forms of tho question 
ore omimemtcd in tho Frog^ of Anstophniics If tho slaao was 
mutilated or soiaonsli injured in tho process, compensation was 
made, not to him, but to his master by tho person who lind 
demanded tho nso of torture 

Tho slaro could purolmso Ins lilwrlj with ins peculmm by 
agreement with Ins master ITo comd bo liboralcd ^ will, or, 
during his masters life, h} proclamation in tho thentro, tho law 
courts, or other puhho places, or bj Imi mg his nnino msenbed in 
tho public rcgisUrs, or, in tho later ago of Grcoco, by snlo or 
donation to certain temples — nn not winch did not ninko the slaao 
n liiorodulo hut n freeman Conditions wero sometimes attacUca 
to omnncipation, as of remaining for life or a domnto timo with 
tho former master, or another person named bj liim, or ol por- 
formiug some sponnl scriico , pajnicnls or rights of siiccewion to 
nroport} might also Iw rcson cd 11} manumission tho Athoimn 
alaio bccarao in relation to tho stnlo n mclic, in rolntion to nis 
rooster a clionfc Ho was thus in nn intormodinto condition 
hotwcon slater} and complete freedom If tho freedmnn riolntcu 
Ins duties to his patron ho was subject to nn action nt law, and n 
tho decision wore against him ho was again roducod to smicr} 
Ho bocamo a full member of tho stato only, ns in tho enw* of 
foreigners, by a vote in nn assembly of six thousand c'***®"® ^ 
evon this loto might he sot aside h} n 

who had rendered eminent soruecs to tho pviblic, ns those who 
fought at Argimisai and at Chn.ronen, "J'* 

tho status of citiroua m tho class of (so called) 
w oiild appear that ei on in their ewe some ci\ lo nghte '' 
and noconlctl only to their children by a 
mimber.ot froedmon nt Athens seems noi or to have »wn£^ 

It 18 well known tliat Anstotlo hold slavery to bo 
natiiml, and, under jast conditions, bonoficial t® 
mtho relation— MOWS which were correct enough 

side, rognnl being had to tho contomporary 8®®'®^ ®b»to jus 
pmcticaT motto, if ho is tho author ®f tbo /’««« "ttnbut^ 
to him, is-“no outrage, and no fnmdiarit} There ou^i^ no 
8a}8, to bo held out to tho slave tho hopo of bhorty "8 «‘® 
of Ills sen ICO Plato comlomncd tho practice, w Inch the ® 

Anstotlo also b} implication sets aside ns 

having Greeks for staves In tho Xo«w ho nceopts tbo nmtitution 
os a necessary though embarrassing one, and rocommends tor tiw 
safety of theViastera that natives of different o®""^"®® 81*®^^ 
mixoil and that they shonld all bo well ttofttod ^ Jst 
condemning harshness towanls them, ho oncemrages tho Io®“nS 
contempt for them ns n class, Xonojihon also, in urging 
treatmont of them, seems to have in ■'•cw, not 
being, but tho sccunty of tho masters. The Inter moral sdiools of 
Greece scarcely at nil concern themselves with tho institution 


^0 Epicurean had no soniplo about tho sorviludo of thoso whose 
Jnoonrs contributed to his own indiilgonoo and tronqmllit} , lie 
would at most cultivate nn easy tompr in his dealings with them 
Tho Stole regarded tho condition of freedom or slavery ns on 
oxtonial ncoidont, indifferent in tho eye of wisdom , to him it was 



means oi cscfti^o iiio poeis^cspccmiiy tno antnors oi tlio 
Corned} —strongly inculcato hnmanity, and insist on tho fuiidn 
mental equality of the slave Tlio oclobmtod "homo sum" is n 
translation from Alexis, and the spirit of it breathes in many 
pn.'isagcs of the Greek drnnin A fragment of Philemon declares, 
ns if in replv to Anstotlo, that not nntnro, hut fortune, makes tho 
slnie Euripides, ns might bo expected from his humanitarian 
cast of sentiment, and tho “premature modernism” which hns 
been remarked in him, nscs above the ordinary feelings of his 
time in regard to tho slaves As Jlr Paloy Ba}8, ho loves "to 
record their fidelity to their masters, their sympnth} in tho tnnls 
of life, tbcir gmtitiido for kindness and considerate treatment, and 
then pride in bcnniig tho chametor of liononmblo men Ho 

allows them to reason, to odviso, to suggest , and ho oven makes 
them philosophize on the follies and tho indiscretions of their 
siipenors" (compare Jihd, 64, Orest, 869, ffel , 728, Ion, 

8')4 , Frag Melan , 606 , Fina , 833} But noaro sot to sripposo 
that o\ on ho, Intitiuliiianaii and innovator ns ho was, could have 
coiicciv cd tho possibility of abolishing an institution so deeply rooted 
in tho social conditions, ns well ns in tho ideas, of his time 
Tlio 0080 of the Hcloto of Lnconin was different from that of tho The 
slnv 03 111 most Grocinn communities The origin of this class is Ho’., 
disputed, and wo cannot hero enter into tho controversy They 
wore regarded ns tho proport} of tho state, which gav o their services 
to nuliv iduals but kept in its own hands tho power of omnncipnt 
ing them The domcstio soivniits of tho Spartans wore nil Helots, 
and they waited on their masters nt tho spsstha or piiblio meal 
But they were m tho niniii serfs, living in small countiy villages 
or in detached farms, cultivating tho lauds of tho Spartan pro 
priotors, and paving to thoso proprietors n proportion of tho pro 
uuco which could not bo iiicrcasotl They onjo}cd Ihoir homes, 
wives, and families, could ncqiiiro proport}, wore not to ho mkI 
out of tho country, and perhaps could not bo sold at all Tlioy 
were, doubtless, omplo} cd in public works , in TOr tho} commonly 
noted os liglit-armoa troops nttcniliiig on the Spartan or roricccio 
hoplitcs, but in particular omcr^uoios themselves scryctl ns 
hophtos (Thuevd , iv 80) They were sometimes rownrdod for 
good Borvico by omnncipation, vihich, however, did not mnko them 
I’cvittci, l>\\t itttvoduccd tliotu into ii Bpccinl claBs known as 
'iicodamodcis Tho condition ot tho ITolot docs not scorn \o havo 
been economically onerous , but his consciousness of Grecian 
lineage, which Groto regards ns nn alienation of hw lot, must 
Burolv havo been oiioof its bitterest elements, whilst it constantly 
kept alive tho fear and consequent hatred of his Spartan masters, 
and made tho relation between tho two classes lew natural than 
that of tho otvlinary Greek masters With sloiosof 
civilized mccs. By tho ruling powets ot Sparta tho llol^s wero 
novor trusted, and in one mcmorablo case some two thousand ot 
them, solccted for special iriUtary merit, wore ”>^®^ »» 8®®"‘ 
(Thuevd , iv 80) According to Plutarch, whoso statement, iiow 
T>ot always been «oditcd, the ®pl‘®™ '1,7" 

against tho Helots ovory} oar, and there was 
tta) knjplcm, of detailing a number of young Spartan c****®®,® J®® 
tho purpose of assassinating stuch of them ns wero conad r«l 
formidable ^Ynllon estimates the number of the Hclote at 

220,000, Hint of tho Spartans being 82,000 T''® dTun^tion 

ThMsaly and tho Olarotrc m Crete scorn to Imvo occupied a position 
soinovvhat similar to that of tho Helots in Lnconin 

Wo havo already observed that the Bomon system mRoi 
life was that m which slavery had its most natural and 
relatively legitimato place, and accordingly it ws at 
Borne that, as Blair has romarl^ed, the institution was 
more than anywlioro elso “ extended m its operation and 
methodised in its details ” Not only on 
ospocially deserving of our study, hut hc^uso out of tho 
sZo-Safs, as it “was organized by 
countries subject to tho empire, tho modem prolctanato 

has boon lustoncally evolved . „i,„t s. 

Wo must diatinpush from tho later 8lavc>y at Romo what 

portion of the produce— over a ^ j,pj. itai,an jicigbboiirH, 

ibtamod bythocarlyvuetoncsofKomoo'cirtieri^^^^^ 
no largo number was ®>"Pl®J ®® hi hands of tho 

ponodA But tho extension of properties m 
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S EoS^ M S^ltaly^is difficult ono, npd it is not, periapt 

i«S toVmvTintU any /agree of certainty at an approvimate 
Ltiniate. Gibbon supposes that tliere were in tbe Koman noild in 
tbereicnof Claudius at least as many slaves as free inbatate^ 
Rnt BlniT seems nobt m believing that this niunber, though proh- 
Sc!,“”tCKrlior period, IS much nnder^e trijtli for the 
a^e\o which it is assigned Ho fixes the proportion of slajM to 


w here w is the chief market for this kind of wnra , and tb®*^*®* 
wenton as rcalli, though more oh-curely, after the sncccssfule^cdi 
tiow of Pomnej Tlicre was a regular importation at 
slsMs hrouKlit to some extent from Africa, Spam, and Gaul, but 
cK’ S Asmlie countnes-llithinia. Galatia, Capmdom^ 
ami bina. A iiortoniim— apparently one eighth for eunMiia, me 
fotticUi for olhcrs-Mas paid on their import or export, and a 
diiti of 2 or 4 per cent on their salt i t a 

There iioro oilier sources from which slavery was aumentea, 
tboujrh of course in a much less degree Certain offonccs redneed 
the jniiltj iwrsons to slavery {sent ]>a.nic), and they were employed 
in public work in the quarries or the mines Originally, a father 
rould sell Ins children A creditor could hold his insoli cut dohtor 
as a slaic, or sell him out of the citi (irons Tiberun) Tho 
cnslaicmentof creditors, ovcniliolmcd with usurj in consequence 
of loisca h% hostile raids or their own ahsento on militarj scrrioo, 

U d to the revolt of the Mens Sacer (403 no) The Pmtelian law 
<32o n t ) restricted the creditor s lien (by virtue of a luzum) to 
the goods of hw debtor, and enacted that for tho future no debtor 
shomd he put in chains , but we bear of debtors addiclv to Aeur 
creditom hi tho tribunals long after— even lu the time of the Punic 

mploj There were sirri jiwWiei as well ns jmtaii Tlio semca of tlie 

w.nt« magistrates was at first in the bauds of ftcomeu , hut tho lower 
ofiices, as of couriers, sonants of the law courts, of prisons, and of 
(i tiijiles, \i era aftenv ards filled by slai cs. Tho execution of public 
norl s ai«o came to ho largUi committed to them, — os tho constiaic 
tmn of roads, the cleansing of tho sewers, and tho maiutenonco of 
the aqueducts Doth kiiius of functions wore discharged by slaves, 
not oiili nt Honic, hut in tho rural and provmeial mnnieipalitics 
Tile shies of a pninte Roman wore divided between tho /oiniha 
ri's'irn and tho /«mih<i nrinan At tho head of tho famiha 
rtiflim nas tho nWicas, himself a slaie, with tho wife who was 
guru him at onco to aid him and to bind him to his duties 
Ifitdir Inin wire the seicral groups employed in tho different 
hnnehrs of the exploitation and tho care of tho cattio and fiocks, 
ns wi II ns those who kept or prciared tho food, clothing, and tools 
nf the wliolr staff and thoso who attended on tho master in the 
i anoiLs sjieeics of rural siiorts. A slave prison (ergaslulwm) was 
part of mcli an establishment, end there were sinies whoso oflico it 
was tn punish (ho offinccs of their fellows. To tlie/(imifirt«rtona 
I- foiigeil those SI ho di'chaigcd the duties of domestic attcndanco, 
the ei riici of the toilet, of the hath, of the table, of tho kitchen, 
Kudos the entertamment of the master and his guests by dnne 
in^ Kinging niid other arts There were, besides, the slaics who 
O'* ‘onipiiiied the niaster and mistress out of doors, and who wero 
rhr I'll for their licautj and giaccos guards of honour, for their 
jtfi ii„th as cliainncii or jiortcis, or for tlicir readiness and address 
i" Kr*" ’ulienug names, ilchienng messages of courtcsi, and tho 
iikr There wort nl«o attached to a great household physicians, 
nrti<‘s, f 'cretams, lihranaiis, copinsts, pro)wcTs of parchment, as 
i ill as j-f3ai,eg«o, and preciptors of dilfcrcnt kinds,— readers, 
gmnimanatis, nii n of letters and even philosophers,— all of senile 
eonlitmu IhimIcs account mts, managcri, and agents for tho 
tr in arimn of 1 j^ni si Acton, comic and tragic, pantomirai, and 
^*1 ‘ 'rtners of till cir«.ns were commonly slaics, ns were also 
t lO glaliapin T)i'» last luro chosen from the most warlike 
**" *'"'' * " amiiitis, Gauls, and Tliraciaus. Famxhre of 
^ \ Inters wert J j* Jn pm ate ppoculators, who hired them out , 
iti i lure so ni tmii s onied bj men of high rank 

.1 Wougmg to individual masters, 

tie.ih , „„ iliKtmct gsncral statement in the Eomai 

I ri' rs, sertMl ,il nappies and other indirect indications 
t w to «1 riw that the wciltliur men po^cssed vcr\ laigc famxht 
This mai K K,r iTs l from the eohm'^na of the bouVof Inia 

'/J, ''i t' ‘‘"r *, araic‘1 four Imndtcd of Ins 

osm Oivcs ivh-u he cutereil on Iherciolt which wvs a prelude to 
t J - v,vo- 1 itrn lie M ar The slaves of Pedamns Secunda., who, in 


free men ns that of three to ono for tiio Umo between too conqutet 
of Greece (146 n o ) and toe reign of Alexander Sevems (22^236 
A D 1 The entire number of slaves in Italy would tons have been, 
in too reign of Clandins, 20,832,000, that of toe free population 

^By tiM ^o°nmnal Boman low too master wm clothed with Lam 
absolute dominion oicr the slave, oxtonfljng to too m>wcr of Wo 
and death, which is not surprising when we consider to^ntore of 
toe potnapoiestas The slave could not nossess property of any 
kind, whatever lie acquired was legally Ins masters Ho was, 
howevor, in practice permitted to enjoy and awnmulato cbanco 
earnings or savings, or a share of what be produced, under the 
name of peetihunu A master could not enter into a contract w ith 
bis slave, nor could ho accuse him of theft heforo too law , tor, ii 
tho slave took anything, this was not a subtractiim, but only a 
displacoinont, of nronertj Tho union of a male and fcinalo slave 
hstt not too legal character of a momogo , it was a cohabita- 
tion (fionlubemum) merely which was tolerated, and might be 
terminated nt will, bj the master , a slave ivas, therefore, not 
capable of the crime of adultcrj Yet goueral sentiment seems 
to liaro given a stronger sanction to tins sort of conueMon j tlio 
names of husband and wife are frcelj nsed in relation to slaves on 
the stage, and oven in too laws, and in too lauOTage of too tombs 
For entenug tho military service or taking on him anj state ofbco 
a slave was punished with death He could not in general bo 
oTamuted as a witness, except by torture. A master, when accused, 
could offer his slaves for the “ questiou,” or demand for the same 
purpose the slaves of another , and, if in Gio latter case they wero 
injured or killed in too nrocoss, their owner was indemnified A 
slave could not accuse his master, except of adultery or incest 
(under the latter name being induded too violation of sacred 
things or places) , the cose of high treason was afterwards added to 
these. An accused slave could not invoke too aid of toe tribunes. 

The penalties of the law for enme were more severe on guilty 
slaves than on freemen , “niajotcs nostri,” say toe legist^ "in 
omni Bupplicto seienns servos quam hberos pnnicmnt.” Tlio 
capital piimslimeut of the freeman was by the sword or the 

S CO, — of toe slave by too aso or too cross Tlie lox Coinolia 
ed tho murder of a slave or a freeman alike , but toe master 
who killed his own slave was not affected by tins law 
Columella, like Xenophon, fav oms a certain fncndlincss and Treat- 
familiarity in one’s intercourse into his farm slaves. Cato ate and ment of 
dnnk too same coarso virtnsls ns his slaves, and even had the slaves, 
children suckled by his wife, that they might imbibe a foudiicss 
for the family But that rigid old economist had a strict rj c to 
profit in all his dealings with them Ho allowed tho contubrnnum 
of male and female slaves nt the nneo of a money payment fiom 
their pecnlinm Columella regaracd the gains from the births ns 
a Bulficicnt motive for cncoiimgiug these unions, and thought that 
mothers should be reworded for their fecundity , Vnrro, too, sicnis 
to have taken this view The immense extension of the lairal 
estates (lalifundta) made it impossible for masters to know their 
slaves, cv on if they wore disposed to take trouble for toe purpose. 

Eflcctiv 0 siipcnutcndoDco even by overseers became less cosy , tho 
use of chains was introduced, and thoso were worn not only in tho 
field during working hours bnt at night in tho orgostnlum where 
tho labourers slept — a practice which Phny lamented as a 
disgrace to agncnlturo urban slaves had probably often a life 
ns little enviable, especially thoso who worked at trades for 
speculators. Even in private houses at Borne, so late us the time 
of Ond, the nortor was chained In tho /amtlia urbana tho 
forountes of too master had good treatment, and might PM-rei s" 
some infiucnco over him which would lead to their receiving 
flatten and gifts from thoso who sought Ins vote or solicited his 
support. Doubtless there was often genuine mutual affection, 
slaves sometimes, ns in noted instances during toe ciiil wars 
showed too noblest spirit of dciotion to thcirmnstera Tlioso who 
wero not inmates of the household, hut were employed outside of 
It as keepers of a shop or boat, clnefs of workshops, or clerks in a 

oHrautasc of greater freedom of 
action Tlie slaves of the icno and the 7amsta were nrobablv in 
most casw not onlv degraded hut unhappy The lighter nunmh- 

chMtise^ent or 


tovni house to rural labour , too severer were 
cmplovmcnt in the mill (ptsinnvm) or relegation to the mines or 
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qiiarnes. To tlio mines speculators also sent slaves , they worked 
half naked, men and women, in chains, under the lash and guarded 
hy soldiers Tedius Pollio, in the time of Augustus, was said to 
have thrown his slaves, condemned sometimes Ibr tmial mistakes 
or oven accidents, to the lampreys in his fishpond Cato adiiscd 
the agriculturist to sell his old oxen and his old slaves, as well 
08 his sick ones , and sick slaves were exposed in the island of 
iBsculapins in the Tiber, by a decree of Claudius slaves so 
exposed, if they recovered, could not ho reclaimed bj their 
masters 

Though the Roman slaves wore not, like the Spartan Helots, 
kept obedient by sjstomatic terrorism, their largo numbers wore a 
constant source of solicitude in the later penod of the republic and 
under the early empire The law under whicli the slaics of 
Pedamus were put to death, probably first made under Augustus 
and more fully enacted under Hero, is suDicient proof of tins 
anxiotj, which indeed is strongly stated by Tacitus in his 
nariutivo of the facts. Tliere had been many conspiracies 
amongst the slaves in the course of Roman history, and some 
formidable insurrections We hear of a conspiracy abont 600 n o 
and another ui 419 n o , a^m ^ust before the sea fight of Bnilius 
and between the battles of Tmsimenus and Cannre, In 198 n c a 
servile war had almost broken out, in 19G n o there was a rising in 
Etruna and in 185 B o in Apulia The grow tli of tho latifundin 
made tho slaa cs more and more uuinorons and formidable Preo 
labour was discountenanced Cato, Varro, and Columella all 
agree that slave labour was to bo ptcfcired to free except in 
unhealthy regions and for laige occasional operations, wliicli 
probably transcended the capacity ofthepormanont/rtww/Kij'iwtiCd 
Cicero and Livy hear testimony to the disappcarauco of a free 
plebs from the country dstriots and its replacement by gangs of 
slaves working on groat estates. Tho pohey of tlio Gracchi and 
their successors of the popular party was opposed to this reduction 
of the ftco working population, which they sought to coiiutoract by 
agranan lows ana by colonization on a largo s^o — ^projects which 
could not he effectively earned out until civil supremacy was 
united with militan power in tlio hands of a ywpiilnr chief, and 
which, 01 on when this condition was satisfied by the establishment 
of the empire, w ere inadequate to meet the e\ il Tho w orat form of 
pnedial slavery ovistod in Sicily, whither Slomnisen supposes that 
its peculiarly harsh features had been brought by the Carthagin 
laut In Sicily, accordingly, the first really senous sornlo 
insurrections took place, at once nroi oked hy the misery of the 
slaves and facilitated by tho habits of bngandage which, it is 
said, tho proprietors had tolerated and oven encouraged os lighten 
lug tho cost of suhsistouco of tlioir slaves Tho rising under 
Ennns in 133 bo was with some dilhcnlty suppressed by 
Rnpilius Partial reaoltsm Italy succeeded , and then came the 
second Sicilian insurrection under Try pho and Athomo, which, 
after a severe struggle, was put down by Aquilius. These were 
followed hy the Servile liar in Italy under Spartaeus, which, 
occurring at an othonviso cntical penod, severely tested the 
resources of Romo In ibo suljscquont civil couihets Ijw 
aid of slai ea was sought by both portics, even by Llanus mmself, 
and afterwords by Catiliuo, though he finally rigected tlicir 
services. Clodins and SIilo employ cd hands of gladiators in tlieir 
cit\ nots, and this action on tho part of tho latter was approved 
b> 'Cicero In tho First Ciml IVnr they were to ho found m both 
camps, and tho murderers of Ctesar wore escorted to tho Capitol 
h\ gladiators Antony, Octavius, and Sextus Pompoms employed 
tiiom in tho Second Civil War, and it is recorded by Augustus on 
tho Monumentum Anevrannm that ho gave back to tlicir niMters 
for punishment about 30,000 slaves who had absconded and borne 
arms against the state Under Tibenns, at the death of Caligula, 
and in the reign of Nero tbero wciw Ibrcatening movements of the 
slaves In tlm wars from Otho to Vespasian thei were employed, 
as T-icitiis tells ns, even by tho most scrupulous generals 
Of tho moral influences of slaicry wo hnio already 
the particular caso of Rome it cauuot bo doubted tlmt it I 
contnbuted to tho impuntics which dwgraced pm ate ^o, “s seen 
m tho pages of Jmcunl, ^fartnl, and Pctrcnius Z_ 

obsQiae the tone in winch Horace, so 

and bonhomie, speaks of tho subjection of slai cs to ' 

passions of their mastom (&rt , i. 2, IIC The 
of tho system appears jicrhaps most stnkingh m wio hOTbarora 
spectacles of the ampliitbeatrc, in wbicli men women 
and joined in condemning tbo gladiator w ho did not to •f'® 
nniiratre s-ihslA the demands of a s.'niciiman mob It leu, lutuicr. 


cxistimatio, rem rusneam soruiunm oims, v.ui , . , j— -- - 
existence of slniorj, degrading free labour 

freomoii for urban omplovmcnt, nmltiplud tlie idle and woi^Ucss 
population of Romo, wno soucht onl\ jianem ct cntxnses 
had to bo supported to public distributions, wIiilIi the cmpcroix 
found tho\ could not discontinue, and bi tin bounty of patrons, 
and, like tho “mean whitts ’ of modern America, formed a danger 


ous class, purchasable hy selfish ambitions and ready to aid in civil 
disturbances 


Blair, m comparing tho Greek and Roman systems of slaicn, Em- 
points with justice to tho greater facility and frequency of pal 
emancipation ns tho great sunenonfy of tho latter No Roman 
slaio, lie says, “nteded to despair of becoming Who freeman 
and n citizen ” Manumission was of two kinds— ji/s/n or regular, 

and minus jus/a Of mantmi<isio justa there were four modes 

(1) hy odophon, rarely resorted to , (2) hy testament, nlreadi 
recognized in the Twoho Tables, (3) by census, which ivns of 
exceptional use, and did not exist later than the tune of 1 csiiasiau , 
and (4) by undieia, which was the usual form In tlio last 
method the master turned the slave round, with the wonls “ liber 
esto,” in tho presence of tho pnetor, that ofliccr or his Iicfor at tlio 
same time striking tlio slave with Ins rod Ihc maiiinniviio ininus 
justa\raa cflccted by a sulhcicnt nianifcstation of tho will of thu 
master, as by letter, hy words, by putting tho jnlais {or cap of 
liberty) on the slave, or by any other formnliti which had bi 
usage become simiiricant of tho intention to liberate, or hi such an 
act as making the slaio tho guardian of his children Itiis extra* 
legal sort of manumission was incomplete and precarious , o\ en 
niter tho lev Julia Horbana (ID ad), winch assimilated the 
position of those so liberated to that of tho Latin colonists, tiitdi r 
tho name of Latim lumorcs, the person remained in the cic of tho 
law a slate till his death and could not disiuiso of Ins pcculinni 
A freedmnn, unless ho becaiiio such hy operation of law, n 
maiuod client of his master, and both were bound by tho mutual 
obligations arisuig out of that relation These obligations existed 
also in tho case of frectlmcu of tho state, of cities, temjih's, and 
corporations Tho freedman took his foniier master s name, lio 
owed him deference (oJscjKiMHi) and aid {oJHntnn), nml neglect of 
these obligations was punished, in extreme cases even with loss of 
liberty Conditions might be annexed to tho master to the gift of 
freedom, as of continued residence with him, or of general ^^rllco 
or some jiarticnlar duty to bo yicrforincd, or of a money painieiifc 
to ho made But tho nnetor Rutilms, abont the beginning of 
tho 1st century nc, limited tho cvccssiio imi'ovilion of such 
conditions, end liis restrictions were carnid fiirlhcr by the later 
jimsts end tho imperial constitutions railing natural licire of 
an intestate freedmnn, the master, now patron, succeeded to his 
pioperty at his death , and he could dispose by will of oul\ half 
Ins possessions, the patron receiving the other half 1 reedinen 
and their sons were subject to cml disabilities , the tlnrd gericru 
tion became ingmiia (full citizens) Tims, by a process of constant 
infiltration, tho slaxo clement Undid to merge itself in the general 
popular body , and Scipio Almilianus could rcpli to the niiinnurs 
of a plebeian crowd, “Taceant quibns Italia jiovcrea i‘'t» 
cfficiotis ut solutos acrcar quos nlligalos nddiixi” (Val Max., ii 


2 3) 

’ It was often a pccuniaTy advantage to tbo master to liberate bis 
slai 0 he obtained a pavment which enabled him to buy a substitute, 
andatthosamotimocamcdaclicnt Tbisof course presupposes tbo 
recognition of tho nmit of tho slave to his pcculinni , and the wmo 
IS implied in Ciccro^s statement that a diligent slave could in six 
a cars pnrehnso his freedom Augustus set Imw'clf against the 
undue multiplication of manumissions, prohahli coiisideniig tlio 
rapid succession of now citizens a source of social nisfabiliti, ana 
lecommcndcd a similar policy to his successor The lex Alia 
Scntia (about 3 v n ) forbade mamiimssioii, except in slnciiy 
Inmtcd cases, to masters under 20 years of "go or ot shies iimlor 
30 , and tho lex Fnna Caninm (about 7 A P ) fixed the juojiorlion 
of a man 8 slaves winch ho could liberate by tcstaiiicnt, and 
forbade more than a hundred being so enfranchised wbatiYr 
niicht he the number of the faniilin Under the empire tbo 
freSlmcn rose steadily m mnnciicc, they Is'camo admissible to 
tho rank of eqintisand to tho senate, tliev oblnimA iiroMumt 
govevuments, and were appointed to oibces in tbe imi'inal 
household which virtnnlh placed them at the 
rratiio departments rallns and ^areI«ns are familiar Uiw* of 
the unworthy members of this class, and 
many outside of oflicial life who cxlubitc.1 the 
anti insolence of thoiivineim, hut then wire oili.ts who 
Wire lii'dih desen ing of esteem Freidmcn of Immbbr nwl 

filled tht minor olliccs m the ?„trr.<I 

cohorts, and in tho aimy , and we shall find that « ‘ 

lareeh into tho trades and prort«ions when ^ ‘ 

torn lie They nprunred also m httmfnri , wrhfaro 
historical and biographical mcnioip In of'er mu .ir 

and tho carl\ empire, mam of them wire prefi , 

n the kindred* arts, as Tire, the 

Ihgimis, the librarian of Augw;tns and nam-s of a 1 U rro, 

ahoVofliMnsAndremcUsCxcihus. «ta(im, i. s 


\rus PJjn-Jr»% •iiui J puUfti'H . , . 

^n thi 2d ccutun of tin Chn^lian era v c find a raw . 
’itlt ftsTH*ct to tlie of ^ ^ 

ImytUinthatof law AHah tl- rnn-. « i 
umauitx had btin ajp'ii 1 to tli'' ‘ > j' 
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eret we may tluok of bim os a man, deserves our gratilmle for the 
lost and liberal sentiments lie expressed respecting the slai cs, nlio, 
ne says, should be treated os “humble fnends,” and csjiecinll} for 
lus energetic reprobation of gladiatorial combats and of the 
brutalitf of the public who enjoyed those sanguiiinty shows Ilut 
It was in the 2d century, as we have said, that “ the nclory 
of moral ideas” in thii as in other departments of life hccamt 
“decisive Dio Chrysostom, the adiiscr of Tmjan, is the 

first Greek writer who has pronounced the pnmiplo of slavcn to 
he contrary to the law of nature" (ilark Pattison) And a 
parallel change is found in the practical jwlicy of the slate. Tlie 
military vocation of Borne was now Iclt to haie rcnclicd its 
normal limits , and the emporots, undorslauding that, in the 
future, industnal aetinty must preioil, nrejiarcd the abolition of 
slavery as far as was then possible, bj iionotimig the frccdnicn, 
by protecting the slave against his master, ana bj facilitating 
manumissions. The jnnsts who, in the absence of a rccoginzul 
switnal power, provisionally discharged in their own way tin, 
offlee of systematizmg practical morals, modified, by means of the 
nsefnl fiction of theyus naturale, the prcsum])tions of law and tin 
interpretation of doubtful instruments (“ Quod nd jus iinlurvlo 
attinet, omnes homines mqualcs sunt" — ^Ulpinn ‘‘Stnitus <st 
co^titntio juns gentium, qua quis doroiuio alicno contra nntumin 
snbjicitur — Florentinns.) The general tcnduity Iwth of the 
imperial constitutions and of the nioMms of the Iccists is in faiour 


H u -T tuu niuMina oj luo ic;;isxs is in in\our 

ofhberty ( Nocignotnmcatquodjnultacontrajunsncormiiro 
liODrtate sint constituta — Ulpian. ) TIio practices of exposure and 
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tale of children, and of giving them in pledge for debt, arc for 
omaon An edict of Diocletian forbade a free mm to sell himself 
Uanstealers or kidnappers {plagiani) were punished with dcitli 
Tirif debtor was withdrawn from the yoke of his crctlltor 

While the slave trade was permitted, the atrocious mutilation of 

was punished with ctilo 
of ifiM? redhibitory actions (for tlie aiiniilinciit 

hL were letunicd to the seller, so must also bo 

f*won» eoiitHhcniio eonjiiiic/o:. In the 

t separated by the diusion of (ho 

succession The law also favoured in special cases the scciinti of 

^Sorth. 2L“ c“> .(.II “““S 'iS 

proMny or the master The state granted to imblie slnics thn 
bequeathing half their possessions, ana pninto iicrsons 

master lUemnIove5^'^f‘°^r"?“l®?.^®^ «« "bich the 


inasterlWempWd BXemawnv 1 

his character Auralius^vr 

their slaves for any cause of to masters nn action against 
more directly umJer the survJTlfin^ r‘i'®'*”"§‘“S 
A slave s oath could BhU «?'»«>» 

interrogated by the “ question "^hn? tn “ 

hut the emperors and yurists 



uppeaieu to that of the cnni« nf proiiousiy 

offences of the master the sC^Lnm i ^ ^ ” certain alleged 

seated for the pnipose by an action, being ropro 

some of the olS foraalib87W^^„„a“”®\P“*’?''"^®s fncnitatcd, 
removed, and legal diffictdHM ^ 1 ^ ^ ■ “^sbiclcs to it wow 

The power of to further it 

was restnetod, aid manumissions 

iftVOtirablG to frmw^nm Bconoitions interpreted in the MnSfl tnnef 


lavourable to freedom The emrwror Z??” r " J'l® ’""st 
seating a gold rmit to a liberty by me 

the legal process c^cd resttbdM^f^^ consent of the master, and 
It was demded th^Kj “ *“11 citizem 

__ section of smy yeaW^^o/ V a pra 

■ of *mpMVeTLe"conShM orthrskve ^"^her 

IS were not only favourahla ^ sentiments it created 

itr the present, ^at weZSl gcSi «n 

was destined, at a later pemd^n ®"**™ liberation 

Mreasonahly objected ^ the Ohnstian nif**®i. sometimes 
denounee slavery as a socu3%nmT*^5 ^^^t it did not 

abolition, that on the ToSniZ Tt immediate 

Mclesiaafaeal persons and institution, 

th^S;? ®®®“ t^atslaver^was ThnT 

tte old Roman constitufaon, not randamentia element of 

S|,rTSf .“££"* rffi't.'ti'Si.i’s 

“ »-is « r'ws.a’sf. ‘.tfe 


nltorntion should bu smlilvnU wrought lithcr in the sorinl siMcni 
which was in harinnni with it, or cioii in the g< iilhiI idrih wlni h 
had grown in> under its lunucnci The latter would, imicrd, lie 
gndnnlh nfiLcteil and noconlingU we haic oh irird n ilisngc 
in the jiolicy of the law, iiidieatiiig nclniipi' in Miitimriit witli 
respet to tlie slaio class, wlneli dws not njilxar to hair l.ixii at 
all dno to Christian leaciiing, hut to liaii niinin frmn the t]Kiii 
tancoiisiiiflnciiee of rireumstniices 10 optndiig will) tin rofti n] 
nmnners which were intpircd In a p-nihcngiiiie Ilut tlioiiistilii 
iioii Itself could not he at once finoneh disturlsd, it ins tts> 
deeply rooted and too rlowli tmund up Midi the whoh nistiii^ 
order of things If it ronld fiaie 1 k> ii iintiieilnt< li nlioli hed, the 
te^iuUs must Jmie been divietionv, moel of nil to (In iLic ] qiula 
tiou itself llcforo that end lonld !«. neeomplishid, an t e iitialli 
new social situation must eonn iiito iii tmre, soon ti min' N 
orgaimcd for defeiuo ns it had jireiioinii l»en for couqiii~t 
and this transformation could not Ir iirnnghl in n dai ilut in 
the meantime mm h might Ik? done towards fiirtlnr jnitigiiiii„ tlir 
tills of slaiers, tsjKcialli hi iinpri sing on ma.st rnnilstiii their 
rehitiio eUilics and lontnillmg their lx hniioiir towards one nnotlicr 
by the cxettisc of an indtjKiidrnt moral nnthoriti Thisvii the 
work ojicii to the Cliristlin prirstlioiwl, and it tinniit In* denw I 
that it was iiili discliargisl M hilst the fitlors njrie with the 
States of the 2d eciitnn in lipri'inlilq elairn n an indiiririlit 
iinunistaine in the m of icligmi) and m»r»lili, Ih' conlrn i for 
pc class nhicli the Stoirs too oftin rThilnttsI h in tin in TtidiritJ 
m a j^Lmiiiio Mmiwthi Thei j.rotfitid ngsiint the imihij-liri 
tionof slaus from moliies of inniti in the Imn es of thi /nat 
nmiiiat the gladiatorial conihaU (nUimatch aMi hid 1 y the iioMe 
self dciolioii of a monk), and against tin loini'niinnt of/lair< (.> 
pc theatrical profesMOn, iihieh was often n ulmol of rornij tmn 
Jiicchitreh nlho cnconmgt d the cnianiiiiilioii of imliiidiial elsin 
iiiHl the ndempfion of eaptii i s And its iiinin in t is to Ik> e en m 
the legislation of the Christian tnijierori ninth eifitnid erne of 
flu harahest f.atnres that i-till (hr f„ t,iu„on qj„,. 

not, indeed, a unifonn odianet in this h.isinihn, tlnrr i <ttn 
retrngris!,ioii in aonie j>artinilar» tinder (.onslantiin, ns m hit 
miewthl .K-rmisMon to ftlh.rs to Sell thur ehildret. an I to the 

t « IP “'“I ' It J.t* «daie-ei», whkh 

it is sometimes sought to c xrn e hy the j r? i iiHiil ixtii rti i f his 

CLni’"* ofVhnst.am.V r , 

nicoilosms, and tins inlliienc. is ntthe hnh t in tin ieg,sbt,o 
ffwllf/'*'"*" sihliinatn iffort is in Ins ouii wowl “iir,, 
no^(« ir""’ *'* 'T'"® ’'Mbits .t pran/m. 

ft* ^ ’"'f ’"■'timaii gait ih mo ,j 

inliio after cmanci,eatmti in istablishing nehls oi eu.ir loi 

tliZ«n.^*''r'* ** ?''’ "1"^ ^'■'® oris tween a fris man and 

® ""ctber, contiinnd to 1 h foihiddin and wire 
»> certain eireuinstaiiccs with ntrorioiis venli 

As witness, the blnio wa.s btill biihjeet to the tiiii slioii ns eriiiii>i.il 

thronghtheintcrientiS or the Jnis?^^^^ *’'® 

provided Oint clones could at ani time Z 
liberate thcirslaies & wZ uiZnl.. ">» 

mIio entered n monastorr 1>pMmn to hol\ orders, or 

tjons framed to proicnt fniiror mmsftpl)’ "V^ 'f 
fho jieiwnnl conditions winch tli^lemslnii nliolishcd 

iwqmred to bo satisfied hi the rnnster'fvim* ®" Augustus had 
rfftio who \ras inonunntted niirl J'tnnuoijntcil and ijjp 

pile liberated slave, whatntnr J MuinWr 
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confusion of tlio two leads to endless misconceptions We 
mean tlio rdgimo of seifdom In studying the origin of 
tins transitional state of things, four principal considerations 
have to bo kept in view (1) As Gibbon observes, the sub- 
stantial completion of the Roman system of conquest and 
incorporation reduced the supply of slaves by restricting 
the dealings in them to such trade as took place -within 
the now fi\ed limits of the empire It is true that^ when 
the barbarian invasions began in the 3d century, many 
captnes were made, -who, w'hcn not enrolled in the army, 
w ere employed in agriculture or domestic service , but the 
regular importation was greatly and increasingly dimin- 
ished, and the Romans were obliged to have recourse to 
"the milder but more tedious method of propagation” 
The effect of this was to improve the condition of the 
slave by rendering his existence an object of greater 
value to his master It tended, indeed, directly to the 
transformation of slavorj' into serfdom by making it the 
interest of each family to preserve indcfimtely its own 
hereditary sla\ es, who could not bo replaced except with 
difficulty and at great expense The abolition of the 
external slave trade tended, in fact, to put an end to 
internal sales, and the slaves became attached to the 
households or lands of their masters (2) The diminished 
supjily of slaves further acted in the direction of the 
rehabilitation of free labour A general movement of this 
kind IS noticeable from the 2d century onwards Freemen 
had always been to some extent employed in the public 
service — (a) ns subordinate assistants to the magistrates 
and priests , the places of scribes, viatores, criers could bo 
filled only by citizens, the appantors attached to the 
new imperial administration w ere also free plebeians, with 
Slav es in the lower ranks , but J;hese opparitorships were 
usually held by freedmon So also (i) public works were 
in the 2d century divided amongst corporations of free 
plebeians, with public slaves under them In private 
service the superior posts were often filled by freedmen , 
the higher arts — as medicine, grammar, painting — ^were 
partly in the hands of freedmon and oven of tnffmm , the 
more successful actors and gladiators were often freedmen 
In the factories oi workshops kept by wealthy persons 
slave labour was mainly employed, but free artisans 
sometimes offered their services to these estabhshments or 
formed associations to compete with them Wo have seen 
that free persons had all along been to some extent 
employed in the cultivation of land as hired labourers, 
and, as vve shall presently find, also as tenants on the 
great estates How all this operated wo shall understand 
when vve examine the remarkable organization of the state 
introduced by Diocletian and his successors (3} This 
organization established in the Roman world a personal 
and hereditary fixity of professions and situations vvhicli 
was not very far removed from the caste system of the 
East The purpose of this was doubtless to resist by a 
strong internal consolidation the shock of the invasion^ to 
secure pubhc order, to enforce industrious habit^ and to 
guarantee the financial resources of the state. Personal 
independence was largely sacrificed, but those stiU more 
important ends were in a great measure attained The al^ 
pervading nature of this discipline will bo -anderatood 
from the following particulars Members of the admin- 
istrative service were absolutely bound to their employ- 
ments , they could not choose their wives or marry their 
daughters out of the collegia to which they respectively 
belonged, and they transmitted their obhgations to their 
children If they abandoned their posts, they were 
sought for everywhere and forced to return. In mum- 
cipahtios, even the curtales, or members of the local 
senates, were bound to their places and them functaoM , 
there wore other members of the municipal service who 


might supply a substitute on condition of resigning to him 
their lands, but this power was rarely used , they commonly 
remained in their posts , their famihes, too, were bound to 
remain , they were attached to the collegia or other bodies 
to which they belonged The soldier, procured for the 
army by conscription, served as long os his ago fitted him 
for his duties, and his sons were bound to similar service 
The same sort of compulsion appears to have been exorcised 
upon those belonging to, at least, such free industiial 
corporations os were recognized and regulated by the state 
Every one was treated, in fact, os a servant of the state, 
and was bound to furnish labour or money, or both , and 
the nature of his labour was permanently fixed for him , 
ho was, in the language of the law, “ conditioms laqueis 
irretitus ” This general system, by diminishing the free- 
man’s mastery over himself and his power to determine 
his occupation, reduced the interval between him and the 
slave , and the latter on the one hand, the free domestic 
servant and workshop labourer on the other, both passed 
insensibly into the common condition of serfdom (4) The 
corresponding change, in the case of the rural slaves, took 
place through their being merged in the order of colont 
The Roman colonus was originally a free person who took 
land on lease, contracting to pay to the proprietor either 
a fixed sum annually or (when a colonus partianus) a 
certain proportion of the produce of the farm Under the 
emperorsof the4th century thenamo designated a cultivator, 
who, though personally free, was attached to the soil, and 
transmitted his conition to his descendants, and this 
became the regular status of the great mass of Roman 
cultivators In sanctioning this personal and hereditary 
fixity, the law probably only recognized a state of things 
which had previously existed, having been spontaneously 
brought about by the circumstances of society, and 
especially by the needs of agriculture The class of coloni 
appears to have been composed partly of tenants by con- 
tract who had incurred large orrears of rent and were 
detained on the estates as debtors {ohasrati), partly of 
foreign captives or immigrants who were settled in this 
condition on the land, and partly of small proprietors 
and other poor men who voluntarily adopted the status 
as on improvement in their position They paid a fixed 
proportion of the produce {pa7s agrana) to the owner oE 
the estate, and gave a determinate amount of labour 
lopetas) on the portion of the domain which he kept m 
his own hands \ma 7 ism domttitcus) Tho law for o- long 
time took no notice of these customary tenui^, and did 
not systematically constitute them until the 4th centupr 
It was indeed the requirements of the fiscus and tuo 
conscription which impelled the imperial Goveinment to 
regulate tho system Tho colom were inscribed (adscnptt) 
on the registers of the census as paying ta-xes to the state, 
for which the proprietor was responsible, reimbursing 
himself for the amount In a constitution of Constantino 
f332 A.P) we find tho colonus recognized as permanently 
Attached to the land If he abandoned his holding ho was 
brought back and punished, and any one who 
him had not only to restore him but to pay a ^ 
Ho could not marry out of the domain, if 
wife a colona of another proprietor, she was 
her oriffinal locality, and the offsprmg of the union were 

were fixed in tho same status, and could not quit tlio 
to tohch ftey Mongjd Tiop .nd to d. 
K^daSs we rotamed, m the 

TheodosioB, “qitodem leleniitetis jure," and to n» ptJ-X 
Sd to toved trm to obligeliom “d- “ “"p" 
Stoue, at the end el the 6th 
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coaid inflict on his coloni “ moderate chastisement/’ and 
could chain them if thej attempted to escape, but they 
had a legal remedy against him for unjust demands 
or injury to them or theirs In no case could the rent 
or the labour dues be increased. The colonus could 
possess property of his own, but could not alienate it 
without the consent of the master Thus, whilst the 
members of the class were personally free, their condition 
had some incidents of a semi-ser^e chi.'actor They 
are actually designated by Theodosius, the ugh the lax 
language of the codes must not be taken too literally, 
“sern tense ecu nati sunt” And Salvian treats the 
proposition “coIoni divitum fiunt” as equivalent to 
“vertuntur in servos” This is indeed an exaggeration, 
a deduebon mast always be made from the phrases of the 
medisevalJeremiah, the colonatus was not an oppressive 
system , it afforded, on the contrary, real security agains* 
Unreasonable demands and wanton disturbance, and it 
"was a great advance on the system of culbvabou by the 
/amtlta rusttca But the pomt which it is important for 
our present purpose to observe is, that there was a certain 
approximabon between the condition of the colonus and 
the slave which tended towards the fusion of both in a 
single class. To make this plain, we must go a httle 
further into detail 

Besides the colom there were on a great estate — and 
those of the 4th century were on a specially large scale— 
a number of prsdial slaves, who worked collecbvely under 
overseers on the part of the property which the owner 
himself cultivated But it was a common pracbee tc 
settle certain of the slaves (and possibly also of the freed- 
men) on other portaons of the estate, giving them small 
farms on conditions similar to those to which the coloni 
were subject. These slaves are, m fact, described by 
Ulpian as quasi cdont They had their own households 
and were hence distinguished as casah In law these 
absolutely at the disposal of their 
property in the strict sense of the 
word, and could be sold to another proprietor and 

the lan^ord’s interest 

evl modified pracbee 

even before the intervention of legislation, they nere 
habituaUy continued in their hol^gs, and 2!me to 
perpetaal and heredi^ enjoyment of 
them. By a law of Valenbnian L (377) sSe S 
*ese slaves was interdicted unless the ind thS- o JuLd 

not appear that the distiSon iSl 
Bubstantial emsteSe £ 

than the others, stable and l, T! '^’ere, no less 

economic circumstances whieli tand j ^ 
free labourer andSjoftl^ n ^,*^’? the 

on the other in a Smmon dS, T 
leave out of account t)ip a serfs, we must never 

worked towards the s^me 
J^'or ought we to h^rin^ll^i^'l^^^g 
Chnsban doctnne and nrenonf ^ influence of 
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A review of what has been said will make it plain that 
the Northern invasions had little to do w itli the tranmtion 
from slavery to serfdom Only two modes have ocen 
suggested in which they may possibly hive accelerated 
the change. It is not likely that the newly established 
proprietors would understand, or rc.spect in jiracticc, nice 
distinctions between classes of cultivators, they would 
probably regard the coloni and slaves, now that their 
conditions were so much assimilated, os standing on the 
same basis And, secondly, the Germans, if we may 
believe Tacitus, had in their original seats no menial 
slaves, whilstj on the other hand, they were familiar with 
the qrstem of slaves settled on separate portions of a 
domain and paying a fixed share of the produce to its 
owner Tlicro may be a certain value in these considera- 
tions But, on the whole, it appears that, as in the case 
of tho rise of the feudal Qstem generally, so in the 
particular respect of the qualified personal freedom which 
accompanied itj tho influence of the Nortlicrn nations was 
really of little account, and that both changes would Imve 
equally, though perhaps not so speedily, taken place if the 
invasions had never occurred 

milst ancient slavery was, as wo have seen, a system liiMp- 
fitted to endure under given social conditiono, and had pevranv** 
a definite pohtical function to fulfil, serfdom, which 
succeeded when that function was exhausted, was a 
merely transitory condition, with no other destination 
than that of leading the working population up to a state 
of entire personal freedom How the serf in cities and 
towns became a free labourer for hire can bo easily con- 
cenea, lio doubtIc.ss jn man} cases purchased his Iibcrt} 
out of his earnings, and m others it was not the master’s 
interest to retain his services at the cost of Ins main- 
tenance The emancipation of this entire class was 
!«fwv“ movement (not, however, to be confounded 

vnth It) which established free industrial communities 
and gave them municiiial jurisdiction But it is Ten- 

"‘ml serf was 

transmuted into a free tenant « The time nnd manner,” 

Mys Adam Smith, “m which so important a revolution 
WM brought nlwut is one of the most obscure points in 
^em histo^ ’ Smith himself attributes the change to 
two causK— (1) the greater advantage to tho proprietor 

the cultivator^vXTho 

worked entirely for himself, and (2) the cnconrapcment 
which sovereigns, jealous of tho great lords gave% the 
^Uems (under which term Smith seems to Smprahend 

^ j ^1^“® economic and political reasons. 

“"‘I important, sSuth mipXi to 
attribute too exclusive an efh^acy, neglecting the ZiS 
and religions causes which conspired to the mme result 
specially the personal influence of tho clergy^ who “ ere 
mediatora between the serfs and thforoZotorl 

Sd ‘I*® eccIesiastiLl Stated 

>-» a».o5 


and “ pro remedio animse ' 

abohbon rffcnddisS to the Prance, 

dition of the class onginX ensla^ ^ the con- 

penods— one of slavery nrone^. histm An three 
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mortabic, taillablc, serf, vilam) Tlio tliico porsonal conditions 
hero desenbod coexisted to some extent in all tlicso periods, one of 
them, however, groatlj iireiwnidcratiiig in each Towards tlio end 
of the 9th contiir\ the serf-tenants wore already i>ropnelors of their 
holdings , under tlio third dj nasty they wore mthci subjects than 
tenants, and the dues thoj paid wore rather taxes than rents , they 
wort. 111 short, vassals occiipjiii^ the lowest loiiiid of the fcndnl 
ladder Gn6mrd oiiumomtcs as immediate causes which led to the 
liberation of serfs (besides the iiinstcr's loliiiitan gift oi boqiiosl) 
their llight, — with the prescription which arose aftoi a certain 
intcrial of alisciico, — ordination, rcdoiiiption bj thoinsclvcs or 
others, marriages with women of higher status, and the action of 
law III the case of certain wiongs inflicted b} the master The 
church CO operated to the sniiic result, ns might bo shown bj ninnj 
instances Tims St Btiicditt of Amane (d 821), the rtformoi of 
tlio monastLins in the Carolingian territories, rccoued a numlicr 
of donations of lands from the faithful, but, whilst ncooptiiig tin m 
for Ins ixhgiops establishments, ho onfi'ani.hiscd the soils who 
inliabitctl them All the serfs, notmcioly in a Milage, boiiig, or 
cit\, but in whole districts, wore libcntcd by chaitei's of soicrcigns 
or lonls Snell dotunicnts nro most cominon in the 13th ctnturj 
Tho general edicts of Louis X (1319) and Philip V (1318) nro little 
more tlinn recognitions of a fait accomph, and wore dictated, at 
least 111 jwirt, by financial inotiics Some relies of sirfdoni con 
tinned to exist in local customs down to tho llciolution, and worn 
not abolished till tho night of tho 4th August 1789 But these 
sunnals do not afloct the truth of tho pi-oiwsition that tho work 
of oimiieipation was esbeiitinllj accoinplislied onilj in tho 14lh 
ccnlurj 

Gnerard has ohsoned on tho difliciilty created bj tho ninbigintj 
of tho word wi riis in tho inodinw al authorities In the studj of 
English serfdom, OMii eminent WTitcrs like Itobortsoji, Hallam, 
and Ivomblo haio ohseiircd the subject bj tho use of the tonn 
s/ffic, somotimes in its proper sense, somotimes in relation to tho 
SCI f Dr Stubbs has avoided this equii ocnl nomonclnturo, and bj 
attonding moro to social fact than to tho letter of tlio law has 
placed the historj of tho class iii a ilear light Tho skies of 
Aii"lo Saxon times wore “ regard! d ns tho stock of then owner, 
tlioTr oflciiccs against a tliml poraon ho must answer for, ns for tho 
iniscliief done bj liis cattle, thej had no crodibilitj, no legal 
milts , wrongs, done to them were rognnlcd ns wrongs done to their 
iiiMtor ” Practice, indeed, was kinder to them than legal theory , 
ns in tho ease of tho Homan pcciilmm, thoj wore in sonio nn 
oxiilniiicd wny’' 4 illowc<l to keep their saiings, and so to purolinso 
thoir freedom, and "the spmtinl law could oiiforco n ponancoon 
tho master for ill treating thoiii ” There wero laws of Etlioltert 
and Canute forbidding tho sale of men to honthoii masters, and tlio 
slaio trade, tho principal scat of wliiJi was Bristol, was put 
b\ the preaching of St Wulfstan The a illein of Domesdnv Book 
IS not a slnio, ho represents tho Anglo Saxon ceorl, ho is an irro 
movable cullnator, now reganlod ns customnn toiiniit of a lonl 
Tho Noniiau knights probablj confounded with the vif/aniis tlic 
bordaru and othoi tenants who stood on a less faiourablc footing 
■\iniilat tho free ceorl becnino a a illciii, tho semis ifhcoiv) dw 
appeared nltogothor Tho xwsition which tho class coiistiliiled m 
this fusion cniiio to occupy was one " compatible w ith much porsonal 
comfort and some social ambition ” Iho Mllcins ‘were safe in 
the possession of thoir homes , thoj had a reincdj against tlio 
Molenco of their masters, thej could, if thej chose to reiiouneo 
their holdings and take refiigo in a town, bccomo mcmbeis of tlio 
guild, and there, when iinolaiiiied for a tear and a daj obtain tlio 
Ml tights of freemen, thc\ could obtain maim miasion by tlio 
intorvmition of tho chuieli, which alwajs pioclnmiod the liboration 
of tho xallein to bo a work of merit on tho pnit of tho niastw 
Under a fnirlj good lord, under a raoiiasterj or a college, the 
Mllcin onjojed imimimtica and security that might bo oiiMcdbj 
his siiporiora ho had a rcadj tribunal for his w rongs, n ^ico in 
tho in^ngomont of his Milage, he might \nth a 
Tcdcciu Ilia children and start them “ '"S^'cr skto of life 
IVnltor hlnp declares that in Ins tiiiio (12th couluo) the 
wore cducaling their Ignoble ollspring in the I" r® 

carlj part of tho 14tli century “it was hj a 
tho mUcuis wore described ns less than free In tho icigii of 
Richard II it seems that "the legal theory 
hecoino hnrdoiu d and shnrponod so ns to w arrant J 

oppression,” but social causes, on tho to 

tfieir actual lot It was not then normal condition that to 
tho insurrection of 1381, but the onforccmeiit of dho StaMo of 
Labourers and the attempt of tho lords to reassert 'Vn«v 

w cro practically obsolete Serfdom died out in Liiglsiid 
Bpcciiil legislation against it. It sun ivi d in exceptional iiistnncis, 
ns in Franco, Hallam mentions ns tho latest deed of enfranclnsc 
iwciit oao of Eliralioth in ll?! in faioiir of tho bondmen on sonw 
of her mnnoi-s , and it appears that in Scotland tho ’"^'•''^creiii coal 
and salt mines wero m a state of serfdom until thov were liberated 
by Acts of tho 15th and 30th jears of the reign of Gwrgo III 
\ssentinllj similar moyemouts took place in tho other countries 
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"West Inltalj “tho 11th and 12th centimes,” says Hnllnra, 

«... the iiumbor of slayes ” (bj which word he means serfs) “begin 
to decrenso , carl} in tho 16lli a writer quoted bj lliiratori speaks 
of them ns no longer existing The greater part,” he adds, " of 
tho iiensants in some coiintnes of Gormanj had acquired their G 
liberty before tho end of tho 13th contiirj , in other parts they 
remained in a sort of a illenngo till tho present ago ” The most 
ngorous forms of serfdom (Tjcihciqenschafl) existed in those Gennaii 
districts wliieli wore onco M cndish,— as Liisatin, I’omemnin, and 
Mcokloiibnrg, — and in Jlolstoin flit last reinnins of the system m 
Germany yiore abolished in 1832 and 1848 In Castilo tho sirfs ‘.pate 
were slowly cony erted into solaricgos, who cultnatcd tho land of 
tho lord nndci obligations siinilnr to those of tho colonus Alphonso 
X (El Snbio) declared that tho solariego could quit his holding 
whon he wished, though ho could not nlicnnto it or demand 
anything for his improicinints Alphonso XI (hi Instiiioro) 
decreed that no lord should take tho solai (holding) from tho 
tenant, nor from his sons or grandsons, so long ns they paid tho 
fixed dues They thus beenmo irrcinoyable, and thoir tenures 
were hereditary 

By tlieso gmdiml processes oy orj form of servitude dis 
appeared fiom the social order of wxstern Europe, wlnlst 
nt tho same time was bequeathed to the modern woild 
the inoxornhlo problem, still but partially sohed, of the 
definitive position of tho elasses whose origin is traceable 
to that condition 

But not very long after tho disappearance of serfdom Jfix’ 
in tho most advanced commiinitios conies into sight tho»'n'o 
now system of colonial slniory, which, instead of being the 
spontaneous outgrowth of social necessities and subscning 
a temporary need of human doyelopmont, was politically 
ns well ns morall} a monstrous nboi ration, and noicr pro- 
duced anything but o\ il 

In 1442, when tho Portuguese under Prince Henry tho Span! 
Navigator wero os.ploiing the Atlantic coast of Africa, one co'"" 
of his oflicers, Antam Qonsahes, who had captured some 
Moors, was directed by tho prince to cairy them back to 
Afiica Ho rocciicd from tho Moors in exchange for 
them ton blacks and a quantity of gold dust This 
excited the cupidity of his follow countrymen , and they 
fitted out a largo number of slaps foi the trade, and built 
SOI oral forts on tho Afiican const Many negioes wore 
brought into Spam from these Portuguese seltlemonts, and 
tho colonial sloio trade fiist appeara in tho form of the 
intioduction into tho ncwly-discoicred western world of 
childion or descendants of these negroes When Ovnndo 
was sent out in 1502 ns goiernor of Hisimnioln, wliikt 
rou;ulations, destined to proio illusory, wcic made for tho 
protection of tho iiatncs of the island, j)crmis-.ion was 
Ell on to cairy to tho colony negro slnics, born m Soyillo 
and other parts of Riiain, who had been instiuclcd in the 
Christian faith It appears from a letter of Oiaiido in 
1.503 that there were nt that time numbers of nc^ocs in 
Hispaniola , ho requested that no more might be pei- 
mitted to bo brought out In 1510 and the following 
years King Ferdinand ordered a number of Africans to 
be sent to that colony for tho working of the mines 

Before this time Columbus had proposed nn exclinnp 
ofhisCarib piisoncrs ns slaves against Ino stock to bu 
furnished to Hispaniola by Spanish merchants Infidels, 
ho represented, would thus bo com erted, the royal treasury 
enriched by a duty on tho slmes, nird the colonists sup 
plied with hie stock free of expense /‘cliinlly sent 
iiomo in the slaps of Antonio Torres, in U91, aboio .lOO 
Indian prisoners taken in wnrs with the "bo, 

suggested, might bo sold ns slmes nt .Sciille. ^ 

a ?o>l order had been issued for their sale. Queen T^ho h, 
interested by what she had henrrl of the gentle and hos 
pitablo character of the nntnes and of their ]’ 

Lrcd a letter to be written to Bishop ^ 1 

intendeiit of Indinn affairs, suspending the order un 
inquiry should be made into the £ 

had been made prisoners, and into tl o la ’ 
sale Theologians differed on tho kttor ^ * 
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to tho effect tliat a slave by coimng into those countiics frohi 
the West Indies did not become ficc, and might bo com- 
pelled b^ his master to icUirti to tlio plantations Ghicf- 
Jilstico Holt had ovpiesscd n contnxiy opinion, and tho 
mattci \\as brought lo a final issue b) Mi Granville 
Flhaip in tho case of tho negro Somerset It nas decided 
by Loid Sransficld, in tho name of tho iiholo bench, on 
Tune 22d 1772, that as soon ns a sla\o set his foot on 
the sod of tho llritish islands ho became free In 1776 
it MTis mo^ cd in the House of Commons bj Dai id Hartley, 
son of tho author of Ob'^ci vation^ on Man, that “tho slave 
trade was contrar} to tho laiis of God and tho lights of 
men ” , but this motion — tho first Mhich mos made on tho 
subject — faded , public opinion on tho question was fai 
from being ■^ot fully iipc 

The first persons in l<’nglnnd n ho took united practical 
action against tho slaio trade Mere tho Qunkois, folloviing 
the ovjiression of scntiincnt iihicli had emanated so caily 
as 1671 from their fouiidci George Fo'f In 1727 tliej 
declared it to bo “not a comincndablo or allowed” 
practice, in 1761 thej cvcludcd from their Socictj all 
who should bo found concerned in it, and issued appeals 
to their niombcrs and the public against the sj stem In 
17S3 there was formed amongst them an association “foi 
the relief and liberation of tho ncgio slaics in the West 
Indies, and for tho discouragement of tho slai o trade on 
tho coast of Africa ” This was tho first societj established 
111 England foi the purpose The Quakers in Ameuca had 
taken action on tho subject still earlier than those in 
England The I’cnnsj li anian Qiiakeis ndiiscd their 
inombois against tho trade in 1606 , in 1764 thoj' issued 
to their brcthi’on a stiong dissuasiio against encouraging 
It in anj inannci , m 1774 all persons concerned in tho 
trallic, and in 1776 all slaio holders who would not 
cmancipnto their slaves, wore ovcludcd from membonhip 
Tlio QuaKcrs in tho other American provinces followed the 
lead of then bicthrcn in Pennsjhania The indinduals 
amongst tho American Quakers who laboured most 
earnesth and indcfatigablj on behalf of tho Africans 
were John Woolman (1720-1773) and Anthonj Boneret 
(1713-1781), tho latter a son of a Ficncli Huguenot 
clrncii from Franco bj' Ibo rcNocation of the edict of 
Nantes Tho former confined his efforts chiefly to Amciica 
and indeed to his coreligionists there , the latter sought, 
and not without a laigo measure of success, to found a 
uniiei’sal piopaganda in faioui of abolition A Pcnnsjl- 
^ anian society was foiincd in 1774 by James Pemberton 
and 1)1 Benjamin Bush, and in 1787 (after tho wvr) was 
reconsti noted on an enlarged basis under thopicsidoncyot 
li'ranklin Other similai associations were founded about 
the same time in different parts of the United Stoles 
Tho nc\t important movement took place in Engmnd 
Dr Pcckard, mcc chancellor of the uimei-sit> of Cani- 
bridcc, who ontortoincd strong convictions against tlio 
slave trade, proposed in 1786 as subject for a Latin pnzo 
dissertation tho question, “An hccat iiivitos in soivitutom 
dare ” Tliomas Clarkson icsolved to compote for tlio 
prize Heading Anthony Benezet’s Jlt^lorital 
Gimiea and other works in tho course of his study of the 
subject, ho became so powerfully impicssccl with a sense 
of tho mIo and atrocious nature of tho trniho that ho e 
long determined to devote his life to tho work of its 
abolition, a resolution which ho nobly kept IBs cssaj, 
which obtained tho first prize, was translated into Lngbsii 
in an expanded foim by its authoi, and published in 1 /bO 
with tho title JSsnay on ilio Slaveiy and Cwnnwce ot the 
JIvman Spcaci In tho process of its publication ho was 
brought into contact with several poisons all ead> dccpij 
interested m tho question, amongst others with Gianvillo 
Sharp, William Dillwyn (an American by birth, who had 


known Benezet), and tho Lev James Ramsay, who had 
lived mnclecii years in St Christopher, and had published 
an A’tfifry ow t/ie Ti eatment and Conversion of the African 
Staves in the liniish Bnqui Colonns Tho distribution of 
Claikson’s book led to his forming conncMons with many 
persons of inlliionco, and especially with William Wilber- 
force, who, having already occupied himself with tho 
subject, wont fully into the evidence bearing on it which 
Clarkson laid before him, and, as tho result of his inquiries, 
undertook tho iiarhamontary conduct of tho movement 
which was now decisively inaugumted A committee was 
formed on 22d May 1787 foi the abolition of tho slave 
tiadc, undci tho presidency of Granville Sharj), winch 
after twenty yeais of labour succeeded, with tho help of 
oimnont public men, in effecting tho object of its foundation, 
and thus remov mg a grave -blot on tho character of tho 
British nation, and mitigating one of tho greatest evils 
that cvoi afflicted humanity It is unquestionable that 
tho puncipal motive power which originated and sustained 
their efforts was Christian principle and feeling Tho 
most earnest and unremitting exertions w ore made by tho 
persons so associated in investigating facts and collecting 
evidence, in forming branch committees and procuring 
petitions, in tho instiuction ot tho public and in tho infor- 
mation and support of those who pleaded tho cause in 
jiailiamont To the original membora were afterwards 
added several reinaikablo peraons, amongst whom were 
Josinh Wedgwood, Bennet Langton (Dr Johnson’s friond), 
and, later, Zachaiy Macaulay, Hemy Brougham, and 
James Stephen. 

In consequence of tho numeious petitions presented to 
pailmmoiit, a committee of privy council was appointed 
by tho crown in 1788 to inquire concerning tho slave 
trade , and Mi Pitt moved that tho House of Commons 
should early in the next session take tho subject into con- 
sideration Wilboi force’s fust motion for a comimttco of 

tho whole House upon tho question was made on 19th 
March 1789, and this commitlco proceeded to businc^ 
on 12th May of tho same ycai After an admirable 
bpeoch, Wilbeifoico laid on tho table twelve icsolutions 
which were intended as tho basis of a future motion 
foi tho abolition of the trade Tho discussion of these 
was postponed to the next session, and in ^ 

denco was taken upon them At length, on IBlh April 
ot tho hitler jeai, a motion was made for tho introduction 
of a bill to prevent the fuithoi importation of slaves into 
the British colonics in tho West Indies Opinion had 
been pi-cjudiccd bj tho insurieclions in St Domingo and 
Mailimque, and in the British is^iaiid of Dominica and 
tho motion was defeated by 163 votes ogainst 88 
Legislative sanction was, however, given to the cstab 
hslimont of tho Sierra Leone Companj for the coloniza- 
tion of a disliict on the west coast of Afiica and the 
discouragement of tho slave trade there It “OF'J 
at the time that that place would become tho centre from 
which the civilization of Africa would 
oxpcclatioii w as nob fulfilled On 2d April 1 < 92 ^ ilbcr- 
forco again moved that tho trade ought to bo 
an amendment in favour of gradual abolition vyas earned, 
and it was fiimllj resolved that tho trade sliould cease on 
1st January 1796 When a similar motion was brought 
forward iiUhe Lords the consideration of it 
to the following jear, in order to 6^'° tmie for the 
examination of witnesses bj a committee of the 
A bill in tho Commons in tho following jcai o ^ , 
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in future introduce slaves into the Froncli colonies, and 
that tlio trade should bo absolutely interdicted to the 
French themselves after Juno 1, 1819 This postponement 
of abolition vas dictated by the msh to introduce a fresh 
stock of sla\cs into Hayti, if that island should bo 
recoiered Bonaparte, as vo have seen, abolished the 
French slaio trade during his brief icstoration, and this 
abolition was confirmed at the second peace of Pans, 
November 20, 1815, but it was not effectually carried out 
by French legislation until March 1818 In January 
1815 Portuguese subjects -ttoro prohibited from prosecut- 
ing the trade north of the oquatoi, and the term after 
vhich the traffic should be oiorywhere unlawful vas 
lived to end on 21st January 1823, but uas aftei wards 
e\tcnded to February 1830 , England paid ^£300,000 as 
a compensation to the Portuguese A royal dccice was 
issued on 10th December 1836 forbidding the evqiort of 
8la^os from any Portuguese possession But this decree 
was often violated It was agreed that the Spanish slave 
trade should come to an end in 1820, England paying to 
Spam an indemnification of £400,000 The Dutch trade 
was closed in 1814, the Swedish had been abolished in 
1813 By the peace of Ghent, December 1814, the 
United States and England mutually bound themselves to 
do all in their power to extinguish the tia/Hc It wvis at 
once prohibited in so^ cral of the South American states 
when they acquired independence, as in La Plata, Veno 
zticlo, and Chili In 1831 and 1833 Great Bntain 
entered into an arrangement with Franco for a mutual 
right of search witlim certain seas, to which most of the 
other powers acceded, and bj' the Ashburton treaty 
(1842) with the United States provision was made for 
the joint maintenance of squadrons on the west coast of 
Africa By all these measures the slave trade, so far as 
it was carried on under the flags of European nations or 
for the supply of their colonics, ceased to exist 

Sfcantime another and moro radical reform had been in 
preparation and ^was already in progress, namely, the 
abolition of slavery itself in the foreign possessions of the 
SCI eral states of Euroiio Wion the English slave trade 
had been closed, it w'as found that the evils of the traffic, 
as still continued by several other nations, were greatly 
aggravated In consequence of the activity of the British 
cruisers the traders made great efforts to carry as many 
slaves as possible in every voj ago, and practised atrocities 
to get rid of the slaves when capture was imminent It 
avaa, besides, the interest of the cruisers, who shared the 
price of the captured slave ship, rather to allow the slaves 
to be taken on board than to prevent their being shipped 
at all Thrice as great a number of negroes ns before, it 
was said, was exported from Africa, and two-thirds of these 
were murdered on the high seas It ivas found also that 
the abolition of the British slave trade did not lead to an 
improved treatment of the negroes in the West Indies 
The slaves were overworked now that fresh supplies 
were 8toppod,^and their numbers rapidly decreased In 
1807 there were in the West Indies 800,000, in 1830 
they were reduced to 700,000 It became more and more 
evident that the root of the evil could bo reached only by 
abolishing slavery altogether At the same tune, by the 
discussions which had for years gone on throughout English 
society on the subject of the slave trade, men’s consciences 
had been awakened to question the lawfulness of the whole 
system of things out of which that trade had taken its rise 

An appeal was made by Wilberforco in 1821 to Thomas Fowcll 
Buxton to undortnlco tho conduct of tins new question in jwrhamont 
An anti slavery society was established in 1823, the pnncipnl 
members of which, besides Wilborforce and Buxton, were Zaehaiy 
Macaulay, Dr Lushington, and Lord SiifTicld Buxton moved on 
May of tho same year that tho House should take into con 
aderation tho state of slavery in the British colonics The object 
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ho and his associates had then in mow was irririnni ^ , 

and'’^Mn® serfdom for existing skvw^ 

flnlrl^^ r ° “ inensuro emancipating all their 

n n f ""i earned against uxton 

and friends a motion to tho effect that the dcsnedmSTmm 
m rt 0 condition and treatment of tl.e slaves should bo rccoinrcuXl 
to tl'o eoloninl hg.slatures, and eXccl 
only in cmo of tlicir resistance, direct action being taken in the 
single instance of Tiinidad, which, being a crown colony, had no 

°"i" ^ of mcasiircs of re 

form was ncconlingly proposed to tho colonial authorities Time 
upon a general outcry was raised by tho planters at tho acquicscento 
ot the Government in tho principles of tlie nnti slai eiy narh A 
vain attempt being made in Domerara to conceal from the know 
lodge of the slaies tho ainval of tho order in council, they bccanio 
impressed w itli the idui that they had boon set free, and accord 
iiiglj refused to work, and, compulsion being resorted to, offered 
resistance Martial law was prodaimcd, the disturbances wire 
ropresaed with groat seventy , and tin- treatment of tho inissiomiry 
ismith, which was taken up and hniidlod with great abilitj by 
Brougham, awakonod strong fooling in Enghiid against tlic planters. 
Tho question, hoiiover, made little progress in parliament for soiiie 
years, though Buxton, William Simtli, Lushington, Bioughani, 
Mackintosh, Buttcniorth, and Denman, with tho aid of L 
Macniilay, James Stiphen, and othcis, continued tho struggle, only 
suspending It during a iieriod alien id to tin. local legislatures foi 
carrj ing into effect tho measures expected from thorn In 1828 the 

free people of colour in tho colonies were placed on a footing of 
legal cqualitj with thou follow citizens In 1830 tho public began 
to bo aroused to a serious ]iroscciition of tho main issue It was 
becoming plain that the plaiitors would take no stejis tending to 
tho future libomtion of the slai es, and tho loaders of tlio moi cnioiit 
dotormined to urge tho entire abolition of slai orj at the carhist 
pmcticablo period ThoGovoiiimcnt continued to hesitate and to 
press for mitigations of tho existing sjstcm At length in 1833 
tho ministry of Bail Groj took tho question iii hand and carriod 
tho abolition with littlo difficulty, tho measure passing tho House 
of Commons on 7th August 1833 and iccoiiiug the iTojal nasent 
28th of tho same month A sum of 20 millions sterling was i otod 
ns compensation to tho planters A sj atom of apprenticeship for 
Bovon jeurs was established ns a transitional propimlion foi libertj 
Tho slaves wore bound to work for their masters dining this iicriod 
for three fourths of tho day, and woio to bo liable to coriioml 
punishincnt if they did not give the duo amount of labour The 
master was, in return, to supply them with food and clothing 
All children under six years of ago were to bo at once free, and 
proMsion was to bo made for their religious and moral lustriiction 
Many thought tho postponcniont of emancipation unwise Im 
mediate liberation was earned out in Antigua, and public tmii- 
qiiillity was so far from being disturbed there that tho Christmas 
of 1833 was tho first for twenty years during which martini law 
w ns not proclaimed in order to presen o tho peace Notw ithstniiding 
protrocted and strenuous opposition ou tho jmrt of tho Govcniincnt, 
tho House of Coramoiis passed a resolution against tho continiiniKo 
ot tho transitional system "When this was done the local legisla 
tiii'cs saw that tho slai cs would no longer work for tho masters, 
tiioj accordingly cut off two jears ofthoindciiturodnjiprciiticeshii), 
and gai o frcoiTom to tho slaves in August 1838 iiistcuf of 1810 
Tho cxamplo of Great Bntnin was gradually followed bj tho 
other Luropean states, and some Aiiiorican ones had alrcadj taken 
action of tho same kind Iho ininicdiato emancipation of the 
slaves 111 tho French colonies was decreed by tho Proiisioiial 
Goicmmcnt of 1848 In 1868 it was enacted that onrj slaio 
belonging to a Portuguese subject should ho free in tw entj j cars 
from that dote, a sjstem of tutelage being established ^in tho 
mcaiitimo This law came into operation on 29th Apnl 1878, and 
tho status of slavery was thenceforth illegal throughout tho 
Poitiigncso jiosscssions Tho Dutch oniancijiatcd their slai is m 
1863 Sovoml of tlio Spanish Anioncan stales, on declanng tliur 
iiidcpoiidoncc, had adopted mcasiircs for the discoiitiiiuancc of 
slavery within their limits It was abolished by a decree of tho 
Mexican republic on 16th Septomlior 1829 Tho Govcniincnt of 
Buenos Aj res enacted that ail children born to slaves after 31 '•t 
Jniiiiari 1813 should bo free, and in Colombia it was provided 
that those liom after 16th Jiilj 1821 should bo libentcd on attain 
mg their cightoouth j ear 

Three of tho most impoitant slave sj steins still re- 
mained in which no steps towards emancipation had been 
taken — those of the Southern tJnitccl States, of Cuba, ana 

of Brazil i i „ n 

Slavery was fai from being approved m principle bj Un i 
tho most eminent of tho fathers of tho Aiiicrjcnn Union 
■Washington in his will provided for tho cnmncip-ition of 
lus own slaves, he said to JoSorson that it was ' among 
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bi& first -wisbcs to see some plan adopted by wluclj sla\erv 
in Lis countrj might be abolished by law,” and again ho 
wrote that to tins subject his own sufiragc should ne\er 
he wanting John Adams declared his abhorience of the 
practice of slavcliolding, and said that “ e\ ery measure 
of prudence ought to be assumed for the eventual total 
ci.tirpation of slai erj from the United Slates ” Frank- 
hu’s opinions we have already indicated , and Madison, 
Hamilton, and Patrick Henry all reprobated the principle 
of the system Jefferson declared that in the presence of 
the institution “he trembled for his country when ho 
remembered that God wasju&t" The last named states 
man, at the first coutiuental congress after the eaacuation 
bj the British forces, proposed a draft ordinance (1st 
March 1784) for the government of the territory — includ- 
ing the piesent Tennessee, Alabama, and Mississippi — 
ceded already or to be ceded by individual States to the 
I lilted States , and it was an article of this ordinance that 
"after the yeai 1800 there should be neither slavcrj nor 
ini oluntary servitude in any of the said States, otherwise 
than in punishment of crime ” This pro\ iso, how ever, 
was lost At the convention of Philadelphia in 1787, 
where the constitution was settled, the sentiments of the 
framers were against slavery, but South Carolina and 
Georgia insisted on its recognition as a condition'of their 
joining the Union, and even an engagement for the mutual 
rendition of fugitive slaves was embodied in tho federal 
pact The vord'i " slave ” and “ slai eiy ” w ere, howev er 
cvcludod from the constitution, "because,” as Madison 
says, " they did not choose to admit the right of property 
in man lu direct tSrms , and it was at the same time 
l.rovided that Congress might interdict the foreign slave 
trade after the expiration of twenty years It must not be 
forgotten that either before or soon after the formation of 
he Union the Northern States-beginning with Vermont 

1 Jervey in 1804— either 

abohshed slavery or adopted measures to effect its gradual 

tion^of’fnl' f J’^^danes But the principaUpera- 
VnrM^ * the latter change was simply to transfer 
Northern slaves to Southern maikets 

V o cannot follow in detail the several steps by wluch 
ivansas-(1803), though not made m its interest 

E “'“r' ~ 

deep seated com ictions The pioneK °° 

abolitionist movement wn® Tinn ^ the more recent 
lie was followed (1789-1839) 

Lhjah P Lo^Sv 

was one— IVendcll Phillips ClLik there 

(b 1800, handed 1859^ sll ^ Sumner, John Brown 
^^avs loading>als^o?" "if 
best intellect of^America outs ^ * f? 

Pditics has been ortL of j, tactical 

tJmnning, B T Bmemon T ^‘Ifiam E 

pro eminently 'miittior ®^yuirt, Longfellow, 

'-hoken on tVs thS^with 

-South, and Its rartiTans m tL v The 

effort, to prevent the free cxpressiou°?on“^^° desperate 
the institution, and oven of ^ ^ opinion respecting 
Shvc SMo, u » a.! 


deeply stiricd by the Unde Tom’b Calm oi Mrs Ilatnot 
Beecher Stowe (1852), which, ns Senior said, under tho 
disguise of a novel was really a pamiihlot against the 
Fugitive Slave Law It gradually became apjiarcnt that 
the question could not be settled without an armed con- 
flict Tho designation of Abraham Lincoln as ])residcnt in 
November 1860 was tbe signal for the rising of tho South 
The North at first took aims simply to maintain the 
Union , but tho far-sighted politicians from tho firat, and 
soon the whole nation, saw that tho real issue was the 
continued existence or the total abolition of slavery Sec 
Umted States 

The war was closed by tho surrender at Apponiattoi 
(9th April 1865), but already in 1862 slavery in the 
Temtories had been abolished by Congress, on 22d of 
September of tbe same year Lincoln had issued his pro- 
clamation of freedom to the slaves, and in 1864 a con 
stitutional amendment had been jiasscd abolishing and for 
ever prohibiting slavery throughout tlic United States 

'Hio Spanish slave code, promulgated in 178D, is admitted on Cuba, 
all nanUs to have been v try Immaiio in its clnractcr , and in ton 
Boqnencp of tins, after Tnmdad bad become on Y iighsli i)o session, 
t he anti slavery party resisted— and sucLCssfully— the attempt of 
the planters (1811) to Iiav e the Simnisb Jaw in that island i-cpinced 
by the British But, iiohritbstandiug tins mildness of tbo code, 
so habitnally and glaniigly wero its provisions viohted in tbe 
colonies of Spam, that Dr R K. Madden, who bad personal 
knwledge of the affairs of Cuba, declared in 1840 that “shvery 
in Cuba was more destructive to l.umm life, more peniicious to 

““d dcliasing to tbo master, more 
fttal to licaltli and bippmess, than in any other slavcboldim' 
conutry on tbe fmo of tho Inbitable globe "It is jij Cnlu at 

wrote Cuirnes in 1602, “ tint wo see in the icrn”o 
tho TOar^cst fire, tho most exhausting and unremitting toil 
Sr ln"f} '*^*‘>^"‘0 destruction of a jiortion of its numhoi/tverv 
ov envork and insutbeiciit sleep and 
t,fai non *'“^6 population of the ishndwas cslinntcd in 1702 
at 1®27 at 280,000 and m 1643 

18?0^fr°v°T was passed b\ the Siamsli lcgislaturo°m 

slovewho had tifen passed or “hoidd 
J*'® “Soof sivtj siionld boat oneo free, and that 

SnTSn'r® ®H>®“^® ®f tlio proprietor 

ngbteenth venr, and during flint time to Lieut ns 

most two, slaven oienTit, ^ dj jng.-that la a year, or it 
There 'was a Ln f t extinct ' 



declared piraW by tL emS "'®® 

Abenlecn Act^ (iLs) theLirht England ported by tho 

nlittn waters Vr f Urr *1 S • SCiziiig suspected, craft jn lira 
authontips fi4,000 administrative 

In 1860 the trido is said to Imvf f ^ imported 

planters and mine pronnetors cimd The 

calamity The cloLig of the traS; madnfbri I ''® "®^minl 



28tb September 1871 tb; i United 

thatsIaTeryshouldbealjohshed tWJi is ®^®mbcrs decreed 
oxirtmg slaves ,vere to rSliam Though 

those possessed by tho Govenm».nt tfi **‘® exception of 

alf cb f/'”’ ;™®"®»P®tmn wore gi’ren 

all cbiWreubom of female slavra arMr+i j ^ provided that 

SEr "X - 

libemtedhupnvato8kves,andmauvTil I freedom, had 

®-mple Accoidmg to tho censLs^fetro 1 
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rjriril 2,100,000 sliiM" It \ns i^tmiatcd Unit at thi, Kgiiiniiii; 
oflS7’i tliirc Win, iii‘t imm Uiin 1 irtijllir l«ut in lSi»4 the} 
au' sjiokcu of ns J, 000,000 m miiiibu A {trulinl so]iamtion Ins 
hiM,!! for ''OiiK tnin, takiii,{ lil uo littwien tho jnrK of tho lountry 
111 whidi sla\ I Inborn n list il iiml tin fiu 1 ibour logioin Sliicrj 
is b mg ioiin.iiti iti il 111 llio ilislritts bitwiiu llaiunlno and Siio 
I’milo 111 tlu ilnmti To.nliiiii Nalnun, loailrr of tho iiiti 
bhven iiioMimiit, obtiiinil loiM' to nitmliui. a bill fot n itioro 
nijinl libn ilioii of slues tli in W'ls alt niiablouinlorUio hw ofls?!, 
mill for lit liiial i\tii)i.tii>ii of siiiuii m llraril In 1st Iniittnr} 
Ib'tO lilt Go\ Linin' lit liowiiir iiliisul to snmtiou tin further 

- -.1. 1..11 iv... 1. ... . 1. 



KIIOUU IS lUU U4I uiiiv.li uu ctliiitri. wi/ iviiit iv 

<li>rmiti\t iiitKiiunt, but ultith IS iiiulci'stooil to liaMiifisapjioniteil 
tho cajiLctitioiis ol tht nbolitioiiists U is sml to |)ro\i(lt 
exorbitant coiiij>en« itioii foi tliii si u c ownci-s , niul, nlthough 
sluiso\ii oO \cais of ttiti aiv to obtain tliiir luitloni, it ntiinni's 
tint nil sluf on biiii'g tt frie ns mlII ns tho imhiitiniil 
thilihxn of sluts, au tj itiii in Ihieo m irs longei with then 
iiiastira ni \tn low w igts, tht plantirs thus jinttitnll} itttuuig 
an mlilitioii il luiltinmtt 

f),. In tin < oIoHH s ol niu-t linn oik 1 itro[ieaii eoiintn, after tlio 

cui'Cil vrohibitioii of tin sliui tnili nttiiiii'ts wuc iiiatU toniilici it 
siaio ■* sistiin of iiiiiiorting laboiiurs of tho lufuioi nets uiiilcr 

IraiU toiitrntts for a soinowlnl h mitheiicil term, ami this wns m 

stMvaliiistaiucs fouiul to (ligiiiirati into n sort of li'.nlired slnao 
Infiit Vboiit 1VC7 wt bur'll to hi ar of as\stim of this kind 
w liitli w Ls 111 onuratioii bitwicii tho ‘'Onlh Sea Islands and ^tw 
Ciliiloiiia mil lilt wliiti sittkiiiciits in 1 in It sitiiis to liaio 
begun 111 rt illv Miliintari ugieiiiitiils , but foi tlicst tht iiiisiiinm 
lons'entd of tin tradu-s soon siibstitntid inctliods of fraud mid 
Molimi The in uts were lUcutcd into the lalioiir ships under 
fnlse prtleiK'.s ami thtn dttniiieit lu foito, or thci were simd 
on -bon Ol in thiircaiints iiid tin ltd on boanl 'llic iinturo of 
till 1111,1 aimnls to go iiml work on the jilniitations was not fum 
I Miliuuid to till III, niidthci wire hinil tor periods oatctding the 
Irtil tirin Tht ana ol this Iradt w n ere long fiirthti ivtoniifl 
111 1SS4 aittiition w isdniwii in a spetml ib grit to the Quttiislaiiil 
tnlhi in I’ltJht Jslmidtis bi the “ llopefiil’ tinh, anda Goiern 
iiioiit coiiiinission w IS niipomtul to imiuiic into tho imthoils 
lollowcdln labour ships m nuiiifing Uu iiitnisofAcw Guimn, 
till I/iuisiido Anhipilngo, nml tho B Liitncasti ui\ group ol 
islands The nsult of the iinestignlioiis, diiimg whieh marlv 
luo humluil witnesses were tvainmtd, was tht distlosuro of n 
sisttmwlnthin treachen nml ntrocit} was lilllt uiftuor to t lo 
old Afritnii shuc tmlc Tht sc slnmernl deeds liuo mnilo tho 
islandirs legml it ns a ilnti to ay nge their 
men tlic\ can iiitieo upon tluir shines. The iioblt hcaitcd bu>hoj 
of VuhmcMVTohu toleriilgt ratfisou, ftll « uct.m to Uns 
rttalmtimi ou the island of >uknpu 20lh Siptiiubci ISd Tho 
liiultiici of tht whok sjstiin is to innto a war of ntes it inna 

btiiucstioncilwhctlur this trulc 111 libour laubcsafth eontimml 

at nil, if so, itimistb* uudrr a coiislaut aiul Mf^oroua s^sKm ol 

Lilliia L uid u ffulition , 

■\\t hut siiii lint tho list \esligts of the nioustious aiioinnh 
of moikni cobiiial daion aio ibsapinariug fiomnll ruilirtd stat.s 
niiJ till ir forei '11 iic>s.s<'ssioiis 1 1 now rcmniuslo tonsiiU r tht slm trj 
of pnm.lluo ongin whith has existed withm rtccut tunes, or ton 
tiiiucd to c^ist, outsulo of tilt M I stern world i 

pvi ximii III lliibsn a counti» winch luul not tho kiuio histonrnl nnlr 

nnnp>rfd sirfdom wns in force down to our owiidijs JJu nirti 

It 

J n) i,.™,,!, 1.™,™ 

m“, ,ol..,.l.n j-ilo b- I”” 

betwten tho tlirto classes nimed aboio efTaced, "V ^ 

not oaon in fiimlus, but one lu ono, like tattle dues 

at fi«t tacith santtioneil bi Goiornnient, whithineii^^ 

ou tho sslcs. wns at length form dU rotogmued 
ukases rotor tho Great imposed a poll tax ou 
tho rural population, iiinkiiig tho 

tax charged on their serfs , and tho free wmidonng 1 | 

wire not willing to enter the arm j were rcciiiirod to ^ 

liiiul cither ns inembei-s of a connmmo oi ns serfs of some pn 
priotor Tho sa stem of serfdom attained its fullest 
tho reign of Cathcrino If The serfs w ere bought, sold, and gu eii 


in presents, sometiuics with the land, soincliines w itliout it, some 
tiiiKS III fnimliisitiid soniotimesuiduidualh, salt ba public mietinii 
being alone forbuldtii, ns “unboiomingiual iirojii an slate ' Tin 
proprietors could transport without tiial their iinrula serfs to 
biluria Ol stud them to tho mines far life, and Iho'o who nrcsiiitcd 
pompimnis against their masters wiro pumshod with the knout 
and Lomli limed to tho nnnos Tlu iiixl sainptoiiis of a reaction 
niipenr in Hit rtigii of Paul (17')6-]S01) llo issuid an nknso that 
till seifs should not lie foittil to work for their ninsters more than 
thiLO daas in each week Tlica aaore seaoral fitbli attempts at 
fuitherrtfoiin, nml caon ubortuo ])rojcct8 of eiimncijiation, from tlio 
roinmeiietmcnt of tho iircsLiit ttiitiiij Ibit no di tisia i measiirts 
aaeio taken litforo tho ntcissioii of Alexander II (ISfiB) Tlint 
tiiipiror, after tho Crimenii "War, ennted a secret coniniittcp com 
posed of the gicit olhetrs of state, tailed tho chief comimttco lor 
peasant all nib, to study the snbicct of serf cniaiiLipatio’i Of this 
bod) tho gniiiil duke Constmitiiio wns an energetic menibir To 
ncetltriti tho piocccdiiigs of tlu lomiiiittto ndamitngu wrs I ikon of 
tht foilowing iiicidtnt In tho Ijithiiniiinii puunucs the illations 
of tho inasttin and serfs wcio ngulatcd m the tune of bicholns ha 
what w cm called iiiacntones Tl)oiioblis dissnlitticd with tlu st, 
now soii'ght to haao them reaiscd Tho tioatriiniint inluputed 
tho iiiipiiLiition as implamgn wish forlho abolition ol mfdoin mid 
loMieii a rcseript autlioiiriiig tho formation of lomimttus ti pii 
pare definite proposals foi a gradual 01110110111011011 A iiri nhr a as 
Wn nfttrsent to tho goaiiiiois and mnrslmls of the iiobilita all 
oaii llnssm propir, informiiig them of this desire of tho Lillinnman 
nobks, mill setting out tho fiiiidameiitnl piiiuiplcs whiih Mioiilil 
ho obsiiatil “if tho nobles of the proaiiites slionlil cxjiuss n 
similar desire ’ riiblie opinion stiongla Inaomcd the prointul 
rifomi, mid cam tho niaslirs wlio weie opposed to it wiw that if 
tho opiration bcinnio iiiiibson, it aionld bo inori safely for then 
inlorcsls iiitriistid lo tho nohhs ihiin to the bnieainnca ^lumtl 
iiiglv during lliu 3 car ISTS a coniiiutti i aans treated in ne iil} caiia 
pioMiiroiii wliitli serfdom calsfid I'loni the Mbeiiici preiinrid 
iia these cnmiinttccs, a gciiciiil jihm had to bt olaboiateil, mid tbo 
Governiiiciit njipoiiitcd a siiccinl inipcrml lomniissioii for this 
pniposL The plan aans formed, and, 111 spite of some opiiositnm 
liwii the noblis, whuh wns siippiii-seil, it beramo law, mid wrl 
doin aans nbolishid (1‘tth I'ebruara ■” 3d Slaieh ISCl) Itsimturo 
niiii lasnlls linai bem iiidieatctl m Uimsu, aol wi p S- The 
told muwlKir of seifs belonging to propru tors at the lime of the 

tiiimicipntion wns 21 025,009, of wlioin 20,158,201 wtie jnas nt 
seifs and 1. 167,878 doiwstn serfs T liis mimber docs not i mlndo 
tbcstnte hufs, wlio fm tiled about om "*■ orr’'mi 

Then position had been bitter, as a rule than lliat of the 
piiante psintis , it might iiidcpd, Idr Mallnii snas, bo irpiuhdns 
*' an iidenmiliato position bi tw ecu scrl me and fn cdoiii 
them wtro the serfs on the lamls formiill la longing to the {limili, 
whieh bad been sceuliirwcd and ti-misfonnei into stab 
Cillieiuic II There wem also serfs on tJio apanages alhcled to 
the also of tho imperial famila , these nmoiuit^cd to iicarl} three 
and a half millions Thus ba the lair of 1801 more tbaii fort} 

oiXiisr*'.. .s ™ii. - .1,0 .torn 

of t m tiild but of tbo lionsohold Tho slaao w a member of the mes 
fnmIS, and is t^red with teiiderncss and alTeetio.. The Koim, slna 
bi-cstlus a considcinlo and kiiulla spnit towards the class, sml 
emou sm.s .rmimission Tho elnld of a slai e girl bi her iim ter 
« boiii (Vet mid tbo niothei is usimlla i-aiscd to bo a fixe wife Ibit 

brthe Ot o mm roito to b. illegal thixmglioid its doimnions nml 

khedue foi its aiippnasion in l'g)ld> tn the 

ludon both 111 the latter connin and in Imkei, owiiip t t 

,ir. cart,.. 

intcnor As mail} slaaos, Clarkson «ns u , 

tins part of the coast as fiom « 1 tl oth.r 

present, it is commoiila ^ western side of 

tho continent jno pniinpm P, nictlnrcin 

now fniuished to hp'l’^i tlio Great Sahara, appears to 

niinihir ( 1 ) Tho ° ,lu 

be ono last wl^^ bouMhs 

slaxo market of Kiika in , t ,a nno nnnnalh, mnrtlird 

dealers, tlioj are, to tho iiiimbcr of aboi 1 10 Otw ni mm 

o\cr and dcsirt tracks under a 0 iiorthcin and eastern 

from which place the} "T? 

Mediterranean coasts Tl.e.r snlkrmca ^ 

mam ancinmb nml are ^^lu.h the ennunns pars 
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the tnck ” Negroes arc also brought to Morocco from the 
\\ tsUm Sondm and from Timbuktu Tlie centre of the traffic in 
Mo'occo IS Snh Iluned ibn 'Mnii, seven dais’ jonnioj* south of 
Mogsdor where a great learlv fair is laid. The slaies are for 
warded th< nee m g-uigs to diflerint tow ns, cs|K:cially to Morocco 
city, Fi», and 'Mcnuincz, About tOOn are thus annually im 
jKirted, and an ail valorem Juti i» lei led by the sultan, which 
jiro-lucci about i-lSOO of annual revenue ’The total number of 
ii<'gro slaici in ilorocco appears to be aliont 5f),000 (2) The liasin 

of the Nile, cxtcndiii" to the great lakes, is another region infested 
h\ the sUv< trade, the shiesare cilhir smuggled into Lgyptor 
sent III the Red ‘^ca to Turkei The khcuiie Ismail in 1869 
njipiiutisl Sir Samuel Raker to tlie command of a large force with 
whieh hr tt IS “to stnic a direct blow at the slave trade m its 
distant nest* The instnictions in the firmaii lasucd to him were 
as follows — ‘To suIkIuc to our authority the conntnes situated to 
th( *nuiU of Condokoro, to suppress tlie slai e trade, to introduce 
a s\ trill of regular commerce, to open to nangation the great 
lal I s of the equator, and to establish a chain of military stations 
and commemal dcyiota througnont Central Africa. ’ The work 
in>rg tnalli commcnctsl hi him was continued by Colonel 0 6 
( ordon (1874 to IS?**), but since the reiolt of the Soudan, it 
i-< to III fiarcd, no tract of his or of Eaker s work remains in the 
scene of their labours. Ihe most elfectnal direct metliods of deal 
ing with the slaio trnfe tii the present temtones of Egipt seem to 
Ik, those hUggetfed hy the Anfi blaien Societi to Mr Gladstones 
(loicrumeiit III 1S8I -extend) d consular supervision, and a com 
pulsory rcmstration of all existing slui es (3) There has long been 
a slait tra<lo front the Portuguese possessions on the East African 
eotsL 'TIio htrcaiii 6f supply came mainly from the southern 
Naassa Uistncts hi three or four routes to Ibo, Mozambique, 
Atigochc, and ktlimane. Jfadagascar and the Comoro Islands 
olitainf <1 most of their slaves from tiro Mozambinne coast It was 
bcheied in 1862 that about 10,000 passed ciciy year from the 
layassa regions to Zanzibar, whence large supplies were drawn for 
ho markets of Arabia and Persia up to 1873 The mission otSir 
Mrtle I rerc to the sultan of Zanzibar in 1873 brought about a treats 
fur the siipjircssiou of slave trade, but it is to be feared that 

^ “0* extinguished the 

traffic but has 111 part only given it n diffevent direction, through 

tlie Madagascar, which had been supplied fr^ 

w Hill!? ^”'^','1'*® tlio import aud sale of slaves were prohibited 
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lei . e V'®,™'®” *1'® Comoro Islands, Molulca and Anman for 

lohauna), have signed treaties for tliTabolition of tbrstetas of 
slaicn in their donumoiis after 1890, the fulfilment 
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But European nations were represented, and an International 
African Association iras formed. The central committee organized 
seven successive expeditions from the east coast to Lake Tanganyika 
The exploration of the Congo by Stanley tnmed attention to the 
west coast, and he avent ont to the Congo lu 1879 as commander- 
in-chief of the association, to open up that nver The association 
obtained, by treaties with the native cluefs, the cession of certain 
temtones The recognition of its flag and its temtonol nghts by 
the European Powers has transformed the association into the Congo 
Free State. A conference was held at Berlin on Ifith November 
1884, attended by plciupotentiancs from all the European states, 
to regulate the position of the new state, and one of its declara- 
tions ivas that “these regions shall not be used as markets or routes 
of transit for the trade in slaves, no matter of what race , each of 
these powers binds itself to use all the means at its disposal to put 
an end to thistndeaiid to punish those engaged in it’^ The tem 
tory of the new state was fixed so as to comprise 1,065,200 square 
miles, with an estimated population of 42,608,000 bou1& Stations 
haie beeu built at points erxtending for nearly 1600 miles into the 
centre of Africa. 

Tliere are, it cannot be denied, real dangers connected with this 
meat enterprise for the civilization of Africa Dimiutes may arise 
between the powers having interests in the temtones of the new 
state, and, still worse, the natiies maybe led ibvtake sides in such 
dispute That the Afncan population shonld.SS^^mnetimes op 
pressed, or hai e justice denied them, by European^&ad^^;pfllcmls 
is by no means unlikely m tlio present state of opinion>l5i^iiect 
to our duties towards the retarded races. Difficulties, too/l^^Sv 
created by tho nvalnes and mutual jealousies of the missionanS 
of the sei eral Western communions Bnti whilst foreseeing these 
possibilitacs and nr^g the necessily of guarding, as far as possible, 
against the enls referred to, we ought not to view in a grudging or 
snmicious spmt an enterprise which is begun with pure intentions, 
probably do much to right the wrongs and improve the 
if porbonpf our race The establishment 

of the state iviU be no reason for the cessation of au y effort which 

exercise of influence and 
by remonstrance, to induce Turkey and Egi pt to fulfil their enmi<ro 
ments respecting the slave tradZ The^Lm of those Sat"^^ 
well disposed to apprennato the results of more advanced civiliza 
tion , and we need not despair of the disappearance m Jl 
communities of Blave-hofdmg and its X pol™? mwe tie 
pracfaces are not eiyoined, but only tolorK bf^TrelimiL eode 
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A CCOUDING to tlio tables published by Tloudilovicli 
m conncMon inth the admirable ethnological map 
of Mirkovich (St Petersburg, 1875), the Slava may be 
grouped geographically ns follows — 

I Soinn LAsrntN Dimsion —1 A’HssirtJw — («) Tho Gieat Eus 
sims {VchkoromtUe), vlio oLcupj the govenmieuts round Moscow 
and c\tciitl as fir nortli ns Noiptorod ami Vologda, south to Kioffaml 
loroutrli, oist to Penza, Simbirsk, and Vjatka, and west to the 
llnltic luw iu< cs and Poland , they number about 40,000,000 (6) 

The Little Eussinns (JMarotsiftne), who iiiLliido tho Eousincs or 
Eou'-niaks in Galima and llu, lloiki and Gouzouli in Btikovina 
thej number 10,370,000 Drawing a straight line from Sandcc 
ntir Cracow to tho Asiatic frontier of Eussia, wo shall find then 
hngiingc the dominint tongue of Gnlicin and nil tho southcni pai ts 
of Kussia till we come to the Cniicisus It is also simkoii in a strip 
of terntorj in tho north of Iliingirj (c) Tho white Russians, 
inhabiting the western coitrnmonts , tho 3 nuiiiher 4,000,000 
2 Jinlgarmn^ incliiding those in Eiissin, Austria, Eouinanin, 
Biilgim, eastern Roiimclin, and those under Turkish goi criimciit 
in 3Inccdonin , their total number is 6,123,592 
3 Serro Croats inelnding those of Sonia, Montenegro, tho 
southern jmrt of lliingar^ , and a few in tho south of Etissta , thoi 
arc returned ns numhciing 'i,940,’i39 Here also iiinj bo placed 
tho Sloxcnes, including those in St^na, Carinthia, mid Cariiiola, 
amounting to 1,2^7,000 

II Wi^TiiN Dimsion — 1 Poles, dnided between Russia, 
Austria, and Prussia , thej number 9,492,102 , under this head 
iiiaj be inclndcd tho Knshoubes near Dniitzic, numbering 111,410 
2 <7/jri/iv* and ^fomrlans, 4,81'), 154 in iiiimbci , hero also niaj 
bo incltidoil tho Sloiaks, niinihenng 2,223,820 
3 LvsnUttn U\nds or .Soiis, Upiier and Lower, pnrtlj in Savonj 
and iKirtlj in Pnissin Tho UpiHsr If'ends number 96,000, tho 
Aoirir 40,000 

Total niiiiibcr of Slni s in both dii isiotis 80,499,083 
Onginallj llio Slais More spread over a great part of 
uortlicrn Gcrumiij, evtcndnig as far ns Utrecht, Mhichiras 
nnoicntlj called Wiltaburg and nas a city of thoWilzeii 
Tlius SIniomc 1109 cortainlj spoken in Pomernmn, Mecklen- 
burg, Branclenbuig, Saxony, west Bohemia, Lower Austria, 
the greater part of Upper Austria, 1101 th St} ria and north 
Carinthia, a largo part of what is now Hungary, and in 
tho localities now occupied by ICiel, Lnbeck, Magdeburg, 
Halle, Lcipsic ( = Lipsk, tho city of lune trees), Baireuth, 
Linz, Salzburg, Gratz ( — Gradetz, Goiodetz), and Vienna 
The names of tho old SIni omc tribes originally settled in 
these parts of German j arc giien in Schafniik’s 
Alieit/nlmei, to winch work tho render desiring further 
information must bo refoned They are mentioned fre- 
qifently in such writers ns Helmold, Dictmnr, Arnold, 
l^^ttekind, and othera Wo hear of a commercial city 
of importance, which some wutci’s haio rather fantasti- 
cally tenned the )Slnaomc Amsterdam, called Wohn, on 
an islfind of tho same name, which was known ns Winotha 
to tho Gormans and ns Julin to tho Danes Schafarik 
cacn wished to see the Slavonic tribe of tho Wilzeu in 
English AViltshire This, how over, cannot bo accepted, the 
original name is Wilsaitas and that of tho town Wil- 
tun, tho town on Iho in 01 Wily It has long been a 
generally rcccncd opinion that tho modern Greeks have 
n largo Slaionic admixture This opinion was boldly 
asserted some 3 ears ago b}' Pallinera 3 'or and has not been 
upset e\en by tho labours of M Sathas Ho dwells much 
upon the foim 20 Aa^ 7 ;ioi as distinct fiom SxXa^Tjioi, 
but this corruption seems to be owing to some such false 
analog} as cwflAos Miklosich, in his EtymoJogischcs 
Worteibucli del shaischen Spiachen (1886), considers the 
two forms to be identical In like fashion Procopius 
connects Seibi with ISropoi and Constantine Porphyro- 
genitus turns Svatopluk into 2<^ci SorAoxos Mediaeval 
Greece, especially the Peloponnesus, abounded withSIav omc 

* Tins spelling bos been adopted as best calculated to sliow the 
pronunciatiomof tho name Czech, lu tho some vnj as tho French wnte 
tho word Tchigue. 


names, winch are now being replaced by others drawn from 
dassical sources Kollar and Wolanslu washed to find a 
blavomo population in Italy, but their opinions are con- 
sidered the wald dreams of unscientific patriots, though 
these MOWS found their way into such works as the Var- 
loniativs of Dr Donaldson Equally unfounded appears 
to be the belief that a Slavonic element may be traced in 
Spam and Asia Minor If tho Slavs have lost m the west 
of Europe, they have gamed m the east considerably, as 
Eussia has encroached upon tho Ugro-Finnish tnbes of the 
northern and eastern portions of its empire, and many of 
these races are now m various stages of Russification 

As to the oiiginal homo of the Slavonic race there are ' 
tlirce leading opinions —(1) the Slavs settled in Europe 
at a period contemporaneous with or shortly after the 
anival of tho Teutonic and other Indo European families, 
(2) they first made their appearance m Europe with the 
Huns, Avars, and other Asiatic barbarians in the 3d cen- 
tury after Christ , (3) they originated in Europe, as did 
tho so-called Indo-European race altogether This last 
new has been niamtained by Penka ® and Schrader ® (see 
below ) 

Tho first of these news has been supported by Scha- 
farik He considers that the )Slavs left Asia m veiy eaily 
times for tho following reasons — (a) the fact that the 
Slavonic languages are more closely connected with Euro- 
pean tongues than wnth those of Asm, even granting the 
many affinities of Slavonic with Zend or (as has been 
recently shown by Hiibschnmnn) with Armenian , (b) tho 
similaiity of the manners and customs of the Slavs to 
those of the Celts, Germans, and other European popu- 
lations , (c) the occurrence of many mountams, rivers, and 
towns having Sla^onlc names wffiich are mentioned long 
before tho Slavs themselves are found m histoiy, (c^ 
tho fact that the Sla\8 are alwa}s spoken of by the earlier 
w liters in terms wdiich show that these writers considered 
them to be an ancient European nation, and w ere struck 
w ith tho largo area oi er which their populations extended 
Aforeoi er, the anival at a comparatn ely late period of such 
large hordes would have made a gieat impression upon tho 
surrounding nations ot the time, and this would certainly 
have found an echo in their lnbtorians and chroniclers 

Schafarik believes that the Slavs or "Wends (as they 
were called by thou Teutonic neighbours) were settled at 
a very early period on the -southein coast of tho Baltic 
The word “ Wend ” he connects w ith a Slavonic (voda) and 
Lithuanian (wandii) root meaning "water", thus it would 
signify tho people dwelling about tho water Ho appears 
to include under tho Slais all people bearing tho name 
Wends, notably the Yeneti on tho Adriatic Other writers, 
however, consider that the word was apphed generally to 
any maritime people, and this view appears probable 
The name also occura m Switzerland The Wends then, 
nccoiding to Schafarik, wore the earhost inhabitants of 
the Baltic coast , but they w’ere expelled by the Goths in 
tho 4th centur} B c Nestor makes other tribes of Slais to 
have been established at an early jjenod on the Danube and 
to have been driven thence by the Vlachs, a people whom 
scholars are inclined to identify with the Latin colonists 
from whom in a great measure the modern Koumans are 
descended We find other tribes settled in tho neighbour- 
hood of the Carpatbans The first bstonon who relates 
anything about the Slavs is jirobably Herodotus, whose 
account of the north of Europe is very %ngue Aniong 
the Scythian tribes mentioned by him two hare ocen 

s Oni7in« Ariflcn*, Vicuna, 1883 

* Spmchvergltidning und Urgesehieftie, ISao 
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jdentifitd the Slavs ScTiafarii. VMtli cotaider 
able i>robabjhty, — the Budim and the Zlseun. Of the 
forratr tc art told that thej were a large nation and had 
blue etesand red hair The description of the country 
thet inhabited corresponds pretty closelr to Tolh 3 raa 
and portions of liVhite Russia The Xeun are placed by 
Vhatarik on the n\er Rug, vhich flows through Podolia 
There at the jire ent day ive find a nver named yurefF, and 
the “lUTounding country is called yurska This opinion is 
snjiported b\ ‘Schrader who places the original home of the 
Slav~ m Scythia, Posche * goes «o far as to consider the 
ca«leni part of Enrope—especially that portion of Bassia 
nhuh con'stitntes the basin of the Pnpet, the Beresma, and 
the ftniepcr— as the pnmaiy abode of the Indo-Enropean 
rue iJr Kurd ton Schlozer interprets Herod tv — 
the ^torv of Targitaus and his three children— as an allusion 
to th« hlai' The falling of a plough with its yoke from 
In'll cn ivonld hardly be a charartenstic tale of a nomad 
I>co[ik M e -eera to have an echo of the stones of the 
jieavunts Mikoula Sehanmonch, Piast, and Premvsl, all 
dear to shionic legend The Men that the ancestor, of 
the Slavs are to be found among the Scythian tnbes has 
been supfiortcd in recent times bv the Russian author 
Zabiehn - He aSo think, that their ongrual settlement 
wa^ m ^ olln ma and ^^*hite Russia The specimenb of the 
Sci thian language which have come down in Herodotus 
end elsewhere can certainly best be esplamed by Indo- 
European roots The name .Slav Joes not occur in ani 
writer before the time of Jordanes, unless it be in the 
--am. o. of Ptolemv Jordant, says of them— » quorum 
noniina licet nunc per vanas familias et loca mntentur 
l-nncipahter tmen Sclavini et Antes.” It is probably 
(ounoetedn-ith the root sfo.o, “thenord,” which is related 
to the f}reek KXi<a(bIaT “to be called’), and in a 
I ohbish vocabulary wo get the form »hto The .Slav thus 
inteUigibly speaking man” m contrast 
to the dumb man, tenet', which in the modern .Slavonic 
languagf s has eonic to mean simply “ German ” Milln-.fii 

Mm , t m won to be derived from the name of a place and 
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I a very mixed race, and quotes Procopius'' in suiqiort of 
his opinion 

The second of the opinions alluded to above has been Wocel’s 
adopted by Wocel,® according to whom the Slavs in the "c'" 
north of Germany on the Elbe, Moldau, Sale, Spre^ as 
also those living south, of the Danube, iiere not hung in 
juxtaposition in the Bronze Age, but wandered into those 
regions some centuries after the birth of Christ In proof 
of this assertion he cites many names of objects wlijeh are 
common to the .Slavonic languages and j et could not ha\ o 
been known to my people in the Bronze Period,— as, for 
example, iron (0 S cefe*o),~ objects made of iron, as scythe 
(OS /osn), chisel (0 S dlafo), tongs (OS /fe»f«), knife 
(ni«), saw (pifn), hoe ^mo{y7a\ sword {mfc), stimip 
(stremen), spur {ostnthfi), needle (jt/ila), anchor (loUn) 

Common to all the Slaionic Inngnagas are the namc» for 
gold {Jato), silver (hthf»o), copper {med), tin (o/oro) All 
these words must have been formed while the Si-iionie 

people dwelt together in a comparativelj narrow space, - 

acco^ing to Wocel between the Baltic, tlie Vistula and 
the Dnieper, otherwise, according to this mthor, if we 
snpjiose that the Lntitzes, Oliotrites, .SorU, and Ohekhs 
were autochthonous, it is difficult to see how they could 
have had the same names for many objects which did not 
in the Bro^e Age, e 7 , iron, as the Slav, on tlic 
I Dmepw, the Balkans, and the Adnatic Lad. B ocel con- 

rf!!!. pastoral people who entered 

Ei^ope through the passes of the Caucasus He comparts 
the agnculhiral words vlmh all branches of the faniiK 
hare in common, as yVoo./, “plough" (and aBo r,do) 

Umesh, plonglisbare”, zhto, “com" pdttmt~e “wheat’ 

"r 

sheaf On the other hand, as BoccI maintains obiccti 

date'froi''Tbl crt^ization the knowledge of which onlj 
dates from the introduction of Chnstianitv liaic not a 
common name in the .Slaiomc Janguage-s, such as “nsner ” 
“pavement," “steel, ’“velvet,” Ac ft also there Sn. 
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recent tunes tlicj Imd onU lints inndo of osiers and led a 
half iioiniuliL life Coitninl> niiiiiuipil institutions are 
no fuituro of Rhionic life, and the [niicitj of large towns 
in Ixiissia IS striking oitii at the picscnt dn^ Aceoiding 
to Kreck, words aie to ho found ici} cuU wliuli show 
the de\ olojniiciit of tlie nation from the famil) Tims the 
eoinnuiiio Inna, lotl) heconitstho faniili and 

the faniilj the people (hniod ffnuif) There aie (Oininoii 
terms for law (piaio ptau/ti, "inrlit”, -«/'>« “law") 
ricsidcs agruiiUiiml lnll^lllt'< we li.nt incntion of the aits 
of hnuliiig wooMiig {tfnti), tiiloriiig in a senes of 

coniinon e\pre«.sioiis foi jiortioiis of appaicl, larpentcuiig 
(Usnti), w 01 king in iron, At Of the pnimtno Sla\onic 
lloi 1 wo ha\o the oik {(hull), the liiiiu tiee (hpa), ihoacoin 
{vato>) the hn.(h (Jumh/), llic willow (<> it/), the l/iitli 
(f//r,n), tlie pine \ as nho special kii ds of fruit, the 
apple {m’tf ht) the pear (tpoii^hn), the them (u'/i/iz/o), 
'the lint (<‘uUt), and the plum (-//i//) 
oilitr Pittet plated the original homo of the German and 
MtAxs. Ijitii-^iliMc latcs on the northern hank of the 0\us 
Till nee ho thought tlici came oitr the t\tensnc plains 
of iSiithii to the rontiis Eumiuis 

The doitiiiie of the Isuropuin origin of the Ar}ans 
appciir'> to K sttiidili paining ground It is supported 
hj l'rofL'soi«i llhi' and Saico of 0\ford The lasl-n lined 
is iiuliiitd to sto the homo of the IndoEnioptan rite 
ill “the tlistrict ill tlie ntiphhoiiihood of the Ililtu ” Pi 
Lndwig iKti * niakts Swcdiii and the noith Gciinan 
bhoic'i tht iLinrc of the jinimtivo \nans, from whith the 
Gtinianic tiihts Ctlls, Ijitiiis, (Siccks, Slai*-, Ijithiianians, 
Trnnuins, and the invadti's of ludui praduall\ detached 
ihcmsihts, migiwtiiig mosti> southwards and cistwards- 
LcaMiig now the nttoinpts to dotcrmiuo thopiiiiutuc 
home of the Ma^ s and the d ito of then iiiiuugration into 
J uiopt, and nl'O the luiiits whith the^ Iwe in common, 
whclhtr used In thtmsthcs or gntn h> forcignciN, wi, 
will Irate as fai as pO'<^ihlc the dernatum of the chief 
Xutnes appcllilions of the tSiaMwiit. peoples (I) if/t'SKi/is — -I'or 
of till' ananaUsisof this naino sto llissiv(\ol \m p h7 k/) 
blnxomc n) JiiihiiiiHui ^ — Hi thv dd ceiiturj we find settled 
haw ttii the 1 ) imihc and the Balkans Immigi-atioiis w ere 
going on till the middle of the 7th ctnlur>, ns these hordes 
wcrcdriieu southwards hj ntw inMidcrs About GSl the 
.Shuomt settlers fell uiiiltr the lokc of the llulpariniis, a 
I’^gro Viiinish race, if wo accept the mows of Ssihnfniik, 
Prmoir, and othci-' The imgin of the riulpaimns them- 
sehtsis oltetiiie Pome haio made them Tatiis Pio- 
fcssoi lloiaiski hche%cs them to ha\c heen Slnxs The 
thcor^i which toiinccts the iinmo “ llulgarinn,” “Jlolgnrc,’ 
^Mth "tho A^oli^a now no lougei held imHlifiia- 

tions of the name, such as r.urgan, AVurgari, Ac , show 
its analoiri with forms like Onogun, Uturgmi, Iviitrigun 
The elcineiits of the word are biif and van Jkofes-sor 
A’nmhtu attempts to deiiio the name from the luikn-ti 
aerb 6id<m-wi«/i, “torc\olt", hut this seems little better 
than a guess ■\^e nie told that Kouhrnt, a Lulgnnan 
prince, made hiinsolf iiidcpciidcnt of the Axai-, and Iha 
on his death his tcriitoiits wcio tliMilcd aiiionc: his Inc 
sons The eldest remamtd in the ancient scttloment on 
the Volga, where the ruins of then former capital, Imlgmi, 
are still to bo seen The third son, Aspaioukli, ciossctt 
the Dnieper and the Dmestci, and settled in a 
tailed OnlJiis, probablj the Old SlaA omc onyl, “ angnlns, 



1 Ihe IMimft d>r Ihuttchm Kate rorsfhxtnn'V 
AMainiiiitiiff, wul Viricaiull'iJitiftsvirhtiUiussi. unun.’’ ' olhe% kmi 
mill 1SS5 • 

- See mi lutcrt sting nrUclc in tlio Aincncnn Nation (Sil Pccenu>cr 
ISSIkMluro it is sliown tlmt tlie Hrst person to ndiocstc tins tiicon, 
wliicli seems to 1 m. gaining grouiul mnoug seliolnrs, mis Dr Lntiniii, in 
Ins edition of tlie Ofimaiiia of Tacitus Tins mom ins supported 05 
Theodor Benfex 111 IbbS 


between the Tmnsyhnnian Aljw and tlio Daiiiiho *> Fioiii 
this place thc> migrated to the localities which thej ha^c 
since occupied, where thoj betaine nuxcdwith the oiigmal 
settleio, to whom the} gaic then name, pist as the Geiiinu 
I'lniiks impoicd theirs on the GnnK, and a hraiich of the 
SKiomans took the I'lnnisli name of their conqucroi', 
(^) iS(? 6 s — bee Rikmv (xol \\i p C 8 S) The nnme 
“Croat” has been ahead} o\])lainctl nuclei Sniu(fr) 
(I) The SfoHiiet hnxo 2)rcsei\td an old foim of the faiiul} 
name, and theicfoio no cxjilanntioii is jiccossnn (*>) 
— The lira aiithtntit date of ihoir liistory is the 
icai OG.'l Ptilnjis thc^ are the Ihiinncs of Ptolcnn Pee 
Pof \XD, Mil \i\ p 2 S 5 (G) Bohcmumi 01 C/iti/io — 

The word “ Piohuuia ’ — “home of the Bon, a CtUit tube 
— has nothing to ilowith the Rlaxs who came into the 
coniiti^ about dO"), after the ^laitomamii, who had ills 
2 ios‘'esscil the Bon The tlci nation of the iiaiuo “ Chtkh ” 
01 C/tth lias iictci heen satisfnctoril} tmecd Dolnoisk} 
■xinight to connect it with a word ufi, signifimg “to htgin, ’ 
and thus makes the name imph the oiigiiial iiihahitant:, 
Kclmfnrik, liowcxci, docs not ciidorso tliib et}inoltigi 
Perwolf'* connotls it with a root fid, ‘to bent," and thus 
makes the name mean “the warllol^ ’ AMiatexir the 
word “Chekh” mn\ signify, it otciiis, as bclmfaiik 1 ms 
shown, 111 othci Slaiomc tonntiics ( 7 ) Lu^atnin Ih/iifi 
01 SoiL — The woid “Lustitm" (German /tii/s/f ) is dc 
mod frohi the Slnxomc /uv or lit a, {signifying a low, 
marsh} conntr} 


Sl v\ OMC L VM D u r.s ami Litj r iturks 

Tlio fast to attoinjxt a classification of the Slaxomcilr 
anguages was I)ol>io\ski, ’ who was followed h} Stliafiuik ‘ 
ind Pthltithtr These agici, in the main, CMijit llmt"|"' 
^thafaiik was so little acquaint u\ with Bulgiiiun -at that tj, 
,imo almost ti lost language— that ho gioiqxed it with of 
5oi X mil The follow mg ai 0 the charactci istics of the tw 0 e"' 

inisioiis, whith wo toko from Schafauks account with 
lomo (iilhiig omissions 


South 1' vsin \ 

(1) /flrr, ra-oum 

(2) i:, i~dati 

\ i ) lorahl , ziinhit 

(4) pntiilo, ittoliti\n 
(')) Vint!, no? 

(li) ziiKiia, Iziil 
(7) aqo 

(5) onion, toj 


V I sTl 1 \ 
joi, niziim 
irn, vi/diiti 
1 1)1 ah, zniiia 
piainillo, mmlliti k 
vioe, tiiv 

liirn.ita, giriazila, J vat 
mo, cho 
I mu, Un 


•Ins thx I'lon, lioxx c x cr, Ins been reneatcdlj clmllenged Stlileu her 
iisibted niion the two folloxxnigns important pnnciplis (1) pnmi 
1 x 0 Slnxomc ((,, tj become in nil west ‘llniomc ihnlicts dr, m(= 0. 
niong tho Clnklis niul Soibs dz bceoincs nt n Inter in nod r, (-) rf, t 
lefbre I, 71 nn preserxed in tlio xi ostein dinlccts but disappciir 111 
liesoiilh enstern Upon tins Inst canon rohonncsSelnmat remnrks 
s follows “'llic ilcntnls nrc pnsened ni Sloxcnisb, ccitainlj 
II the wistirn ^nrt of its area, tbus vioalim in tiio iuisingnn 
louniiuiits. III thoixcrrectpaiticiplcs, aspndd, bo(tcJ,2'ttlil, 

Liii dia tla, nnd iii the siilliv dlo, as IrLcadlo, motoiidlo, Xidto 
1 is nlso pusirxcd in Sloxennli biloia 11 ns owladnrm, odadiiriii, 
bo'tiu III, vadiii HI, hadniin T, on tho othci liniul, nppenrs luix 
xhere to xnmsh hclorc «. ns nbniitm, *1 go round lU nKo 

ntiiinstwool tliLpinieiplcsofdillcruKcgixLii hx ‘?tlnriiiK J it 
will Ming nmsi of in-onoinn nnpiirs ni wcsliiii ^hixonie to 
litre isLd hx 71 , thus Chekh, Polish, Low Cl Sorh,fcH , UPl«r Sm^ 
OH Polnbish, to , this, howox cr, oi curs in tho 1 
iicntM tho caihest form of Sloxemsli, ns ton 1* ‘k, 

0 tin stem, nnd .s not n parlulc 

II toil, original form 1 11 , lornspoiid to tho Old 1 nissinn lai 

1 ho iiMC of the pre])OMitio)i 1 1 insti ml of i: is not n i 

iM iimth iiMul 111 Rnijiinn ns in wist Slniomi thus tiboiii^ 

3 Sio Drinod t "Sittlenient of the Ilnlkmi Puiimnl i bx 
/nirfciif halkwi^baqo Po'iiostrom Slait/anamt), Moscow, lb/ J 
' * Irr/i f dair P/iit , mi 022 , 

» JnstitidiPiU's hnituo s'f^nicn 1 c^rit ' h'” ' 

« Ofvhibte drr diticioclifii Sjimclie and /itiivtiir 

n/'H/KfrtrfcH, IVsth, 1S20, p 31 ^j.rmus narl 11 p. 

f Ait OevhKbtc dci liido Gcmamschm 1 o ahsmi/s, jon j 

17S, Vienna, 1371-75 
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Milage deputj ”, theiQ ate traces of it in Slovenish , it is only in 
Bulganon and Servian that it is entirely wanting The principle 
laid down that mot, noS represent a south eastern i anation and moe, 
noe a n estom is far from being nniv ersally true , m Servian we have 
tsm, " black,” as against Bohemian ccniy, Itussian ehirm Compare 
too Servian tstuta, "a road," also Slovenish, with Chekh Hesla. 

Schmidt gives a completely new table of differences, illustrating 
them by the accoui * 



panying diagram 
Costing aside some 
of the£stinguishing 
marks previously 
adopted, lie makes 
great use of the 
phonetic law found 
in the Slav onic Ian 
guages which will 
be explained shortly 
Thereader willcasily 
identify the dun 
sioiis of the circle 
to which the mies 
refer (J) tj be 
come among the 
u estom Slavs ds, ts 
(=c) (2) d, t dis 

op 2 )ear before I and a 

w among the Knssians, Little Russians, Bulgarians, Serbs, and Croats, 
but are jireseried by the Slovenes, until the evoeption of fii, and by 
the western Slav s (3) «1 is not nsed by the Bulgarians, Serbs, 
and Croats, but is kept by the Slovenes, Russians, and westom 
Slavs (4) («) ere by svmabhakti^ became r8 at an early period 
among the southern Slavs and Chokis, but is preserved in its 
original form among the rest It became re at a later period among 
the Poles, Polabcs, and Sorbs (4) cf« became fc not only amon" 
the southern Slavs and Chekhs but also among the Polabea 
Ainong the Polos and Sorbs o/o and tho cognate olo becamo simplified 
mto le und /a (e) ara- m %nlatU became ra among the southern 
S avs and Chekhs. As in early times the Chekhs and southern 
Slays wore in close connexion vnth the Poles and Sorbs, the 
mutation developed among them , thus Polish eiraz with stroz. 

/7i Upper Sorbish, impii 
W dla m tnuiul becamo la not only among &e southern Slavs 
affd Chekhs but also ainong the Polabes This contraction spread 

« That the Polish 
** shown by the form piazid compared with 

Vanons opinions have been held as to what languages are to be 
considered the closest congeners of the Slavonic braheh® That they 
stand lu intimate relations to Litiiuaman and Lettish has long been 
a^cd , and m a conv enient classification it is customary to speak 

/poo'onn Thm” “ Kussia theiulre 

1,900,000 Lithuanians (including the Samogitmus or Zhmndest 
There are also 1,100,000 Letts The rest of tbs T.rt 

that sin, on, e has alfin.bes wX^an S 

the Inittr langiinge a link “ * ® ®®®“ 

tipt, M tI«% ro/fw, II j)a^ i#en called In 
' ^vriiTftrffn Gtxh a '{ntloj 1 SUxr, Berlin, 1845, p 8»i 


European langut^cs.” Bopp regards the separation of tho Litu- 
Slavic languages as having taken place before tho division of tho 
Asiatic branch of the family into Indian and Iranian 
If we examine the Old or Paltco-Slavonic,* the oldest known form Old 
of the Slavonic laiiguiiges, u o may note the follow ing cliaractcnstics • Slavonic. 
It has the vowels a, e, t, o, it, f, a guttural t, a short c sometimes 
pronounced as ya, and tho semi mutes i and il It has also two 
nasals equivalent to the French tit and on, now only found iii Polish 
and Kashonbish, and in some of the Bolganan dmlccts , traces of 
them, however, occur in Slovenish and in the words which Magyar 
has borrowed from Slovenish 

The Aryan diphthongs hnv o been contracted to singlo vowels and General 
the luatus is frequently av oided by the interposition of y { = Eng ebar- 
y) or V, both of w Inch constantlv occur at tho beginning of w ords actens> 
which formerly commencwl with a vowek Tlio addition of a yties of 
sonnd before vowels is one of tho meat cliaractcnstics of tho Slavonic Slav omo 
InngttBgcs, called “pnciotiaitaon”, and the inabihty to mark this tongues. 
‘^'Stinctly IS one of the deficiencies of tho Cynlhc alphabet. It is 
to wortby of note that in tho provincial dialects v is freqiiently 
:t before vowels, as by the lower classes in Bohemia and Russia. 

...je Aryan aspirates gh, dh, bh have been changed into tho simple 
explosives g, a, b, on the other hand, a number of fncatives have 
been developed, ns sA, s, and the French y— all unknown to tho 
common Aryan— and k is frequently changed to the palatal ch. 

Servo Croatian, Slov enish, Slovakish, and Bohemian possess tho 
vocal r, while tho v ocal I is found in both Bohemian and Slov akislu 
The latter has also I and r, both short and long 
As regards grammar, the following peculiarities of the Slavonic 
family may be noted. A trace of the article exists in tho adjcctiv al 
terminatioii, as in vehL t , but this has been forgotten, and nttcmiits 
have been made to supply it in tho use of tho dcmonstntiv c pro- 
noun in Sorbish, which appears to hav o been used m tho more corrupt 
sta^of Slov enisU also, hut has been ox^icllcd since the regeneration 
of the langnam Pnmus Trnbor, who translated tho New Testament 
mto^ovonish in the 16th century, was not free from this vice 
Ibe languages being in a high state of synthesis, tho nouns and 
adjectives are fuUy declined, having three gondere and sei on cases, 
tile nominative, genitive, dative, accusative, vocative, instni- 
mon^, and prepositional Sorbish and Slovenish liavo the dual 
nurnto' in both nouns and verbs. More of tho numerals aro dc- 
ctoed than in most Aryan languages. TIio v orbs hav e the so called 
* P^'Tect, imperreet, Ac., whereby very 

the poverty of tenses ili romo of them Russian, W example, bos 
onh one jiast tense, which is inflected according to gender, having 
been originally a past participle Traces of tSese verbal 
ha^ been detcetcif in Celtic aid in GreeL ^ 

«.o, classify the Slav onic languages nceordiu" to 

from w^ted (in the main) 

LdsS^OMdi o/5faronic Lxlemluree by Pipin 

onE'’ BnA>.cut —Jlnman -(1) Great Russian Mos 
tttid northqm, Siberian, and central Russian ^(2) 
eastern western (sometimes called Red RnssianV 

J^ion, SyTinian, R^man, and language of the coast or Dalmatian 

' cEi’,K 

Lusaban and Lot?Luit!aJ"T4rplSh1«tL??‘^^ 

South Eastern Branch. 
b^Thatcw^Xl^^aymmd'offom^^^^ scientifically Russian. 

gaage), published at St PetorebnrgXlSfiVran^M it 
o^y be regareled as tentative i?J 


^TaottaA.it is to bo traced to it .f wm origin 


-..V -inBlnt ® i?®’ I^don, 1877 

ussla St the beginning of the lOth 
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of Russian literature is given unijor Russia, vol xai p 302 
Siberian Russian is smlvon by the descendants of pnsonors a^ 
ronnote who have settled in that vast tract of northern Asia since 
Yerinak conquo^ it for Ivan the Temble Specimens of it are 
ocMsionallj quoted in the letters of KiichclbocSer, the Decabrist, 
and othoV c\il^ Little Russian is spoken in all tlia southern 
govorninonte of Russia. As current in Galicia and Bukovina it is 
called Red Russian , an interesting innct 3 is the Gouzonlian dialect 
in which Fedkovich composed his poems (see Russia, \ol vtu p 
310} Jiontion lias been made of the same languoiro na 

spoken in Hungary * Tliero is a good grammar by Osadto, a 
pupil of TIio Jattoi justlj regards it as a laugungo and 

not a dialect Ttll quite rcceutly there ere very poor aids by \\ ay of 
msicozts of the Deutsche MiUhcms^ics fftttidiobTtohucJi by Professor 
Faititeki of Lemberg the Rutheiiish Gcnnaii poition noicr ap 
reared , the vocabulanos of Piskunoff and Vorkbratzki ore but frag 
inontery A good dictionary, bow ever, is non in com so of niiblicM 
tioii by Prof^or Zelcobowski of Stamslau, winch promiMS to bo 
all that could bo desired The oithography of Mate or Little 
Russian IS not jet settled A peculiar tipo is used for some of 
tlio books issued at Lemberg, especially the oxcollont Ohitanla 
(Rtmdtiig Book} of Alctaiulor Barniiski An altogotlicr wbimsical 

orthography was adopted by Hatrouk in his Otalnmk Miditogo PoJa 
trowi a Nativ o Field), w Inch appeared at Moscow m 1867 

The iollowing are some of the chief charaetenstics which mark 
oft the Little from the Groat Russian language The G R ic passes 
into 1 , os j>ovisi^poviestf L R. ruftLa=:G R ncclika , o nudergoos 
the same mutation, espeeiallj m moiiosjllables, L.R pui=sG R. 
pod, L R I,i»=G R kott, L li. i)ivsa~G R ovsa, wheie we maj 
note the tendency to put v before the initial lowel already alliidcil 
to The Russian ou is changed into L R v, and vice lersa, thus 
vmirayousiG R oumirayou , ouchora, on the other hand, is G R 
ic/icrn The Russian g is pronounced h , the strong i (Polish 1) is 
changed (especially at the end of a word or before other consonants) 
into V or ou, thus G R jnsal, L R.ptsaott The Russian f is want 
ing, and LR changes the Old Slaionic k and q into eh and French 
} oftonoi than Russian does In the conjugations and dccleiisioiis 
Little very much rcsciiiblos Great Russian It lins, howoier, like 
Polish, test the present prticijde passive, winch is rotaiiicd in 
Russian, and it possesses infinitive terms with diininutiio mean- 
ings. Jtoreoi or, the acceut diflera considerably from Russian The 
pceuliantios of the Little Russian spoken in the north of Hungaiy 
are fully treated by Do Vollant in his Ougro Rousskia J^atodnia 
JPiesin (TJgro Russian Popular Songs), St Potorsbnrg, 1885 

White Russian aboiiiius with Pmonisins, and in its orthography 
exprasscs the unaccented Russian o as o, which is in accordance 
with the pronunciation , thus wo have slarana for storona, logo for 
kvgo As in Mate Rnasian, g is pronounced h, ns aJiarod, "a garden ” , 
gutturals are softened before to, as na routzie, “ on the hand ” Tlio 
collection of poems published at Viliia m 1844, entitled Piosnh, 
ir le sntaese (Rustic Songs), in w lint is called the Kroviohittn dialect, 
is in reolity White Russian There is a good White Russian diction 
niy byjrosovich 

Bulgarian , — Connected with the Bulganaii division is the difti 
cult question ns to which of the Slaiomc languages, ancient or 
modern, evhibits the earliest form The original tongue is, of 
course, lost, and only an elder sister remains, but to winch Iniignngo 
shall that title bo assigned ? In the early days of Slai omc pliilology 
many cunous ideas pre\ ailed on tins point According to the old 
fosliumcd views the church language was tho old and stately mother 
tongue from winch all the liiing dialects had sprung Russians 
considered it to be Old Russian, Serbs Old Servian, and those who 
used the Glagolitic ritual held it to be Old Croatian These opinions 
wore lety natural Tho fragments of the Old Sloi enisli liuguagc 
had not y ot been found at Freising, and the only accossiblo maim 
scripts in tho iiifantiuo state of the study of Slavistio were recent 
ones, in which Russian, Seriian, and Croatian forms wore mixed 
The Russians had foigottcn many of their historical traditions dur 
ing their long servitude under the Mongols, and tho same was the 
case with tho Serbs and Bulgamns under tho y oko of the Tuiks 
Tho names of Gy nl and Methodius were liaixlly' remembered ft ho 
two precursors of Dobroisky, but of inferior lutollcctunl calibre, 
were tho Bolioraian Fort Diiricli (173S 1802), who was the first to 
hnio sound mows on tho relations of Old Slaioiiic to the later Inn- 
ginges, and the Russian KalnidoMcli (1792 18321, who threw con 
sidcrablo light on tho question by bis edition of tho works of Tohn, 
tho exarch of Bulgnnn He, howci er, considered the Palao Slni onic 
to be Old Alorannn But the foundation of Slaiomc rcliolnrsbip 
was laid by Bobrovsky (1753 182‘>) and Vostokoff (1781 18l>4) , the 
former treated tho subject stientilieally in his Instil ubotit^ Linvui 
Slarietc Diahdi Vetens (Vicmm, 1822), and the latter edited tho 
Ostromir Code.r, a Pnln.o Slai onic manuscript of tho Gospels, wTitten 
in RubSiaiii tho llth century Dobroisky at first consulcrca Palmo ' 

? Ivcs some interesting cxmiiplcs , thus for modern 
10;’ 
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ss"b,s ’Tsr/' 

nearer tho truth when he discoiered elements of Old Sloicmsli 

whiih from 

WHICH tfio I'alfco Slai omo, as preserved to ns. has i!I 

This opinion 

^ Schleicher, Schafank, J Schmidt, ami I dkicn 
^*!i® f'fo Schafank » appears to hue somewhat 
modified his views and to haie looked upon it os a mixture of 
Bnlganan a»d Sloionish (2) It is Old bloionish, i r , the oldir 

nf »!«>’'«» J" Sfynn. Cannthin, and a mrt 

of southern Hiingniy This opii/ioii lias /irst held li\ hopitar and 

bn •A-moiig its suiiDorltrs iimi also 

bo mentioned DaniLliich and Jnuic. ' 


script in ttio Bodleian 
Russian sratn, •*aliainc,''lie glics sorom, Xc 
1 An cxcnllcnt map of tills district is pli eu in tho Slavlanikt Stern (t (SUvonIc 
Alisccllamh voL U 


su]ii)orttrs iimi also 

, , , , - o— (3) Gcitlcr,^' now s proftisor 

at Agram, leans to tlie theory that flic Russian hnguage is a nuiili 
cnilier foim of Slat omc than Old Sloienish Iho case for Old 
Sloionish 18 dearly put by Jliklosith-* ns follows — 

froiionitceO I aiKt not nlifl iinf ft/? Tlio linn 

I"?? . (ro’osjq) fur the Old 

tilqicniBh MiUlrAn, jicR, andfi/al/ and ra.A/a(iir ro /ida) fur the Old Sloienl^li 
^itajpostulate the oxlstrace of 1/ and *</ in the dialect of therBimonlnii Mo\ em i. 

OM Slai onic nnnilay tu (iiiixIen)lMorr)i 
Jw oldest Iwii YTordft ill MQg> ar from bla\ oiilt soparntc the faiiinisjo 

froin which flicsa wonis are liqrroweti from Ilnlcnrlan ^ iJet ns also tmiidder 
the foHoiring fact Jfodern Bnl(pir/nn Is more niiiihe Riliwi-blaioiilc Itinn om 
other languom! of Hic eastern l>mnch rcrliajw It mat is, olisen e<l « Itli ref. r 
cnce to thm tliat tiicso corruptions Imi c onl> ci i,pt in iliirlnK ihi last . . iilnrtM 
Blit the InuBUngc of tlic Tale of the Trojau It ar (of date IS.4)) Is alreadi Hut 
garian, and, wliatcicr may Iki sai.I to tlie cuntmri, Mwlini ilulcaiian Jii the 
same atngo of i ocalfc eomiptiou is tlie Gospel of Trnoi (Timm n) will, li is ImiKs 
to the year 12/3. And does not the mine ntiiarh hold i,nml ot tire rKtlor nf 
linlogna, of tho (Into IISHIOO? A Biilpnrian Inngiiiwo liUiillcal wHh i>al/i-n 
SCaionfc mdea item our eyes IIU a/K/aiiiorpRna howeier far wc f.illitw it 
ft ho same author considers that oien htforo the Otli ciiitiiri the 
Slaionic languages were separnted os they nie (o (lai ft he most 
able exponent ol tho Old Bulgarmn tlieoiy, Sthknliir, writes ns 
follows — 

"Tiic proofs which Kopltar and Mlkloslch luaiehrowcht fonnul in siipjsMl of 
tlielr oprnlon npimir enimlile of l.eliii, mertlirown, while facts sjsalv Incbllhli 
for the opjsMlffl opinion that clitirch Slainnli was the lnngiin).e nf llie iil.l 
linlgariaws, especially the Bottcnlng of uilUiial An an / and d into titl nml -Arf 
And hcBldcs Ungnistlc Uitre arc also liistoncai gnmiuls Cy i il nn.l Ids siai onic 
f» How w orken w ere Bulgarians « U In then, slioulii tliei not Iin\ e w nt t< n in 
their ow n language, cspctlalli since tliiy found no w rliu ii languatc ftnion» tin 
other SIniH? 

Stliloichor asks, "How came the niilgarisins in the Coder Stm 
rashe««» [see below], which, according to the ojmiion of Miklosnii, 
waswntten 'iuipsRjing«(ei>almosJoicnicn.iKtttin f” Jleaumsiip 
“Wo therefore hold tho Iniieuagc wliiih wc regard in this woik" 
as alone tho oldest to ho Old Bulgannii ’’ Sililnibcr njijH’ars to iho 
present writer to have tho best of the argnmiiit. 

Modem Bwlgana embraces ancient Mccsia, TliniPP, niul Mari' Me 
(Ionia, tho Danube separates it from Roiinianm , on tho wist it has Bn' 
Son inn, on tho south west Albanian, and ou the south Greek, which gs’^ 
begins to proi nil from a line drawn from >^nlonicn to Coiistnntiiinpio 
Its area is dotted by Tiirkisli colonics— tho Turks, bow c\ tr, are now 
fast emigrating — and there is a consiilcmblc admixture of Circrks 
Modern Bulgnmn is a i cry comint form of Slai omc. The i ocahii 
Inry , to begin with, is full of Turkish words ft he wonder is that 
the language did not altogether disapitcar It uses the Slaioiiir 
dcinoustratii 0 pronoun ns an article, winch is placed nt the end of 
words, as in Roumnn, AKnuinii, flml the Scamhimi inn Iniigitngis 
Tho cases are i cry dofcctiio, uud are inostli exprexed by prcjmsi 
tions ft^lioro is no regular form of the iiifimtiii, for winch a j>cn 
phrasis 18 usciL The inngiisgo 1ms only hicn rtsmiitatcd of late 
years An Aniencsn nussioiinry mimed Riggs pnbli>'hr(l n skett h 
of the grammar and a short KX’nbiilan In 1832 the brotlurs 
Trankoll compiled n gnminnr m which Latin letters were, emploiisl 
There are other granmmrs in Riilgirian h\ MoiuLhilnlT mid (ironx eiV 
A dutionary (Bulgarian rrench) Ins simi luni juiblishrd hi rr>„rt 
roff, and there arc ludicntious that tho hngimgi will lie tap iitifi 
cally treated, to judge by some exiclleiit jiajH rs in thi hehxr fur 
ilttiri'flic Phxlologit 1 roni tlieso wl learn that in tin riilgimn 
dialects the nouns are much more fulli innictei), and tnies of 
naaals are found The Upper Mnsmii dinlettjs also nlli.I tin 
Shoji^lo naredxxe or dialect of the Shorn lirecik ms tint flu . 
Sliopi dilTtr icry mmh in language, dres', and Inlnts from In 
otlur Bulgarians, who regard (Iieiii as “inijdi folk TJuir iniiic lii 
connects with tho old fthraemn tnhe of the ''sjui ft ho . I’lil 
garions who Ini e cmbrnied Islam an ralltd I'uidik ,~a wut 1 of 
winch no salisractori lUnintion 1ms Iwtu giieii ______ 
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* Bee ills starolniharsl'a toixntool' f' ('tfyei IJa Ju lx 

Bulg^an 1 liiiiiology in Rrlallon to 1 Jiliwuilinl l*n«t _l "a 

s lltxlomxtdir J-omriitfhre in t anx Ix-nm lirmia l'"( 

* Hilt, hs jirei'iiiuslv alate.1 tuioils lin\c bvn f imi I i i llu'f"' > a •li-ii'' 
Tills is rstlier stremciy statnl ’flu \ are xali l« 1 sm 


« Tills is ratlier strongiy »ntf.l TIhi ate rail l«l siel < le'i. i 1 f 
Imt lio/l inolobli btoine tUntouglil' lUilginrfi nt ll * Rtpi i ' '• 
fchificlirr nmalm awlle a» stroii,. r.r tliey « uM it * He- 1 ” > ' 
witli wlileli tliey were familiar 
■ JOIt Termmlrre dirhird rxS airfid tn SjiraeSr, Uvea, 
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A. «» '«>.« convmi™. F”!’ 

S‘r&« S' “ss'sr»ss«^»^ 

tl,i mow itUMo («) jf-S’llS i is i 

tlio lUli centuu {d) Cotlcx /ogmphtntvt, also eiUtcjl w 
nisigncil to the 12th ceutmy Thcao nro tho chitf 
stnpts One of the oldest Ct nllio“ inanusOTpts is (a) tho Osfromti 
cSsoeRussi.,vol p 103) ItisoftholUhcoutun uudu is 
untten bj the M or dticon Grogorj for Ostroi.nr, ^ 

eoionior of Koigorod Other Cmlhe rtpeuments uro (&) tirtniii 
fogomh and hoinihes which ongiimllj beloiigcd ®‘ 

tho nbbej of Siipnibl lu-ur Bnhstokin Po'n«'\, JJ,**®',')'' “ 

edited bj Miklo«eh Tho half Ci rillie and h df Glagolitic mnnti 
Heniit «aied tho TcJU- du &<trn must not bo fowl ten, because on 
it tlio Flench kings weru ntcustonieu to tnko tho oath at tuur 
coronation at Bhcirns , part of It is of the I4th centiin There nro 
also many tnnslatious from tho Bazantiuo MTitors in Old I«il|^rinii, 
n-s from him Jlnlnlns, Qcoigo Ilamnrtolus, and others (2) Vodrrn 
Bnltm inn —Tho Bivlgavums haao soiiio fiiio collections of popular 
songs 11 c can onlj nlhnlo how to tlio most eolebrated (n) Iho 
edition of the brothers Jlilndinoll published at Agram m 1^01,-- 
a icii interesting collection, \nth notes on Ilnlganan proierlis and 
ciistonis , these unforttiiiate men w ere mut dered in a Turkish prison 
(6) The popular songs of tho Itaecdonimi Bnlgamna colleetcil bj 
lorkoMcli , of this oiilj 0110 loluiiio appeared, now aoi '3 sraiae 
Verkovieli has since puhUshedawork entitled f eda ,?/orcitn,iiiwlueh 
ho professes to have discos orod Old Biilmnan liallads relating to 
Oipheus hut tho pioduetion is regarded lij most ciatics as an an 
posture (c) 1 he eollootiou published in 1876 b\ Auguste Doiion, con 
tainiiig tnnnj intorostmg ballads (dl Tho Bulqaiaaii Populai llisecl 
Innj {,Sulgar<tlui Aaradiii SiloaiiL] of Basil Cliolnkoff, puldishctl ill 
1873 Tho use of Modern Bulgauan litcmturo is altogether recent 
Tlio fither of it was tho monk Paisi, who hsed towanls tho end of 
tho IStli euiturs Ho wrote a book on tho liistorj of Bulgaria in 
Bnlginan, winch inn) be compared to the similar ono of KnieJi in 
Soman Ono of Ins pupils svas Sophrouius, bishop of Vracha 
(Vwtzn), who wrote Ins osvn life and adsenturcs (1804) A trails 
iiitioii of tho New Testament svas published bs Sapcriiofr in 1821 
George Veitelin (1802 1834), a Little Busamn from the iicighliom 
hood of tho Carpathians, tras oiled ni Bulgaiia in staroli ol maun 
scripts and had some wnuirl able adronttiws then., whioli arc la hlid 
111 the account of him b} Bezsonotr , ho maj bo &aid to has e res uticil 
the evistciieo of Bulgaria to tho ssest Aiuoug other suiters mas b» 
inontioncd Bakosski, the author of some eccentric works, but n tiaio 
patriot, and Slas eikoft 1 aroll is a lis ing jioct of some roputalion 
The Bulgarian Litcrarj Soclots bus now been wmosed froin Btaila 
to Solin, sslicro it issues its journal (PeModiidird.o Spimue) 
scnian ,S. rro Gioa(ian and Sforciiwh — Of those laiigimgca the 'sontlietai 
or Herzegovnuan dialect has become the literary language of ‘sersia 
It is sometimes called the “shtokasstcliina” from its use of tho 
svonl s/ito for tho niton ogatls c " wliat ’’ 'i ho language of tho coast 
or Dalmatian littord is called " clinkai’Stchuia " nom the uso of efnt 
in tho same waj, and Slovenish ‘'kajknistchina*’ from tho use of 
/ay There is practicallj no diirerenco betnocii tho Sen nil ami 
Cinathin dialects, but a ipiasi diOeroiica has been created between 
them, mucli more nppaiint Ilian real, bi tho emplojanoiit of the 
Latin alphabet bs the Croats and of the Cj nlho lij the Serte The 
wasoiis for this dis crgcnce being theological, it is probable that it 
r I’'**' ^ ^ ho Son lan language is the soilest 

of all the Slavonic tongues and elides manv of tho consonants It 
IS rkb in tense forms, liasang presen od the Old Slas nine aonst 
fho accent is capricious » Ibo s oeabulnrv has nicoriiorated mans 
Turkish svoids , but these wall nrobabls bo grwluallj eliminated 
as the nation ssakes to gveatev self consciotisncsa I'or an account 
of Sersaau literature, see Sens i\, sol wi p 689 
Iho Slovenes are sometimes called « Wends ' and tlicir lancuttgo 
« iiidish or *• \\ eiidish, an incoiis cnicnt term, ns it causes some 
confusion with the tongue of the Lusatian AVends, of w hich more will 
be Mid shortlj Sloicmsb begins in Stjaaa pist south of Llngenfnrt 
(aiovcc) Besides Oarinthia and Caroiola, it is also tho vernacular 
of a small part of Ilmignrv, being spok-u in tho corner adjoining the 
nvoi Mur 1 1 is somew bat tiresome to find the few books pnnt?d in 
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pubUshcdni’roin of the tsuit , 

hciztd bs Ottoear of nolamin, 1ml ngained '’S Bndoljili 1 , s' ho 
dis ulcil tin 111 among his sons T lie tlaors that Old ‘Slos 
hibita the oldest know u foi m of Shs oiiic Im aln ads houi di*. uss. d 
Tlio Ittiigiingt has jirescrs cd a dual both in the noun and 11 1 ' ’'"‘J 

itssocaimlais Ltinswilli interesting bhsonn forais. IhLnttimpt 
ot LjudcsitOnj to fiise 15101^111811 iiiwl Sirs o Croatian and mak<' ono 
cTLit South bias ome liti rars Inngingo is nlhithd t'> 

■CM p 091) Sloteiiish o’cliibils nn ohhr fmm of ‘^lasoiin tban 
Si rs lan, jiisl ns Slos nk is inrhcr than Biilu mnn A good grammar 
ssiib published bs hopitai at Lailnili in ISO's To tins is nnlmd 
a saluablc cssaj on Uic *51asome )niignngc«, winch was the limt 
tnatnicnt of 'alasoiiic philologs in n 'iiiiiUrn wa\ iiotlmig 
snluablfl npiieaiul till Ibc cpoi h making J i^iliilwnr^ o! noliunskv 
(1822) Liinmmnrs ssiro jifterwnials piiblisli(d bs \l(t< Iko ana 
Murko, Iwit these has c been fai siivirtssid hs tliitnt Suiiiau a pupil 
of MiUosich * Tin oithogi-aiihs of the lanjiungc has hten much 
improvial and it is to be hnpul th it some of the t.i rnnniams whuli 
now d'sfigniv It ssill ho cvptUcsl Tin bloMius must hani-li fipni 
their souibnlai-j siicli wonls as/nrf»r (faibc), fautr (pfarrer), and 
bntov (fiiLdhoO . , „ 

Tho earhist specimens of the liter Unri arc the manuscripts iroUi Sloscii 
Freising m Lasniaa now prcscrscil in the libnrs of Mmihh 'Hits l^h 
haso hull nssigncsl to tW hthorlOth cciifiirj and ate viitun in htera 
Latin Icttcra Irnin Ihit tiim wai find no inoit tnci of the tuie 
laugtiago till the Refomiatiou, when lnihir (in I’i^?) liaiishtod 
the Aew lestamcnt into Sloientsh Ho uas oMigcd, hnwiur to 
quit his couiihj In 16s4 tho whole Bildc appi lud at 'juhingiii 
iiudoc tho siijicnnlinikiUL of .Inn Dalinatin, m HiSl tin hr-.t 
Slasonie grammar was imblishcd ht IJohoiu a sehoolinaslcr of 
LailiaLli and pupil of Mclntiththon , and in I't92 appiund the first 
Sloscnish dictioiinri ht Ahgiscr* After the riofistaiit inoscniiiit 
had hten stopjanl hj hcnlnmml II , the inuiitta fill inton torpor, 
as did Bohemia In tins luiulitiou it uiinnin! during almo-.t thii 
whole of tilt 18th tciiturs, — the onl\ proihntmns ol that harrtii 
period Ixiiig a few plats and religions sioiks wUhoiit merit and 
tho grammars of I’otlihii and liiilsnmnn Aidtntinc Aodnik 
(1768 1819) was a poet of some (minciuc He llouiislud diiiiiig 
thoetisloneo of tho shoil liscil Illsnan kingilnmwhnh had hem 
etoked hj Napoleon and was distincd to lull to nntes rapldlt 
About this tmio he composed his Ihttn Oh\ljr»n (The llcinal of 
111} iia), hut, BS mpalhiring too mm h with the 1 rtnth, ho imuiTul 
tho wrath of tho Austrians w lien tint ramc Inik into pO"-is-,ioii, 
and wasdcpinid of Ins posts, djing *0011 nftcnianK in poiertt 
Other wnttrs aro latiiik mul Batmknv 'Uic most cckhrnUd }iott 
was Finiitis Picscrn (1800 1849), vhtiso It lies oiijot grtat ponii 
larit} among his cmintrjimm llie Matua Slotciiska (Slotenish 
Litcrnrt Souctj) issues a journal and jmhlishcs iisdnl tioiks In 
a recent imuibcr there is an iiitcrostiiig artnlc bt M hrjatet, 
entitled ‘‘Ingmciils from a Tint oilers Mallet,' wherowt hato 
lists of words gtUicrod lit the millior fioin mral districts inhaintcd 
hj Slot cuts 'Iho Kesamnn ihiloit of Sloteuish mat be snd to 
hat cliccii discot credhj Proftssor Handomn do Couitonay, cirtainlj ^ 
no one beforo his time had iiindc ant stmlj of it The Lcsuani 
omounliug to about 27,000, hto on tho north oastoni oormr of 
tho Italian frontici, 111 two tidlejs of the Ttihnn Alps, and am 
Italian subjects. There is also a work on tins dmlcct ht Cntlo 
Podiccia, called Afiirin Jlaltam The (Jgro Slotcnish dialect, 
although It lias not been used much as a Iilerart language, is 
interesting, bccaiiso it shows some coniicMon with blotnkish, and 
IS thus a link between tho south eastern and western Inanehes of 
the Slat oiue languages. 

ffcsfcrii Ihanch 

Polish — ^Tho dialect of Great Poland lias become the lltciarv Polish 
language It Is a tlgorous loiignc, but has incorpoiatod too mans 
Ociman and Latin w oitls TJio “macaronic’’ stt lo of Polish tmtiiig 
w bn b did so much to dlsfigniie the language is itiscUb-'cd in Pot, tMi 
(tol xi-v T) 301) Polish has pmserted the nasals q aude Hs 
accent is almost intarmhly on the penultimate There arc cvccl- 
’n't” Jdidocki mid Malinowski, and the iiioniimcnts of 
Old 1 ohsli bnyo been well edited lu ^olllall^ and ,l„ 


alphabet btlll rcuinina a noKle. 

'ctording to gome It ts a v 

euwne writins othtre connect It irith Annenfan an.i iiiuaman 
I But none of these tieng have found eenerol aeccntancc The 
Is now onlj useil^bi the Dalmatian 8 Wt 3 In their ttlarctcal 'booha. 
Mxmnt of tiie Cvrllficnlphnhct Isglun (n vol 1 p 

tCCCllfc 111 Tltivslnn nnd f,. SPM . . ^ 


It $9 now 

alplmlKJt I . . 

J An nconnnt .. ... -• * 

'Scn^nwtiiiu'ls Mpi^lVdimciS 
Orote or St r«fersh«is Im atrraih rnitten with “ ‘ ’ • 

and rrorcssor ncshleii of I rlialc Is now 
vJyr qiiantitut nirt Mntninij tit ilm tlnv.,„r,. 
part on quantity In Sen laa lias already appeoted 


Pn>''essor 


Pr.i'iY-ti.'nn Ml V 1 Ts !>' Noliiiiig anil Bandonm do 

Courtenaj I hc splendid lexicon of Linde in si\ Inigo \ohlines is 
a monumental noik Tlie Silcsinii dialect is thr^tenell iwth 
e\tcnmniitiDH ttio oncronclunent of tlic Gennun'* It 
bus been treited of bi Malinowski i Heu also mav bo mentioned 

^'nkoiun at tlicfoot of flio 
latra mount nils to the south of Cracow Hiulcr Poi wn Isnl 
MX p 209 sg ) will be found an ac. oimt of PohrhttcntV ro^ ^ 

g siorniea, hj J bmjuu, I.iilaciniS ^ 

Soclctj Is uow%iil>)fahj)J^”dte^l^o°^®A"'* OIoiTnish I Itemty 

has appeared In Wo sto«tSoh“Ti’e^ 
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Tito Kislioubish ihnlecl ih sjwIvCh b\ nbont 200,000 jxraom 
flc< onlinjj to Hilfoi'ditig (otlicr<<, l\o\\c\cr, mnko tlic luiinta kss) In 
llio 111 i^iiboarliond ol Daiit^ic This (Imlict pii suits some \ci} 
intLi'istiii}' ^n^nt^ons nmonp; ollicrs tlio ncocnl m fioo niul not 
poutiiuil to (ho tunultimnti' ns in Polisli, sud it 1ms mole imsnls 
Its }»liiIoloif\ bus bci n trt itul 1>1 T)r Ci iioin,' iilio li is niso collcttid 
till ir sonifi itiid jmblishi.d s Rinnll \oliiiiu' of dinln^iis mid liUmri 
iiiisiillniiics 'itin «oixl “ 1\ idiiiub " ij'jtin's to be n iiiLkimiiie, 
(liOM projiir 1^1111 llstioii bi'iii" “Slo\iiU/i" bcbslnnk iimKestbo 
iMiiil sifiinfj 'go its " 'Ibo i»osllioii of K islioiibish in tbo Slaioiin 
ruml> b IS tonni d llm sul))pi t of • oiitiw • r-i In bis Jit itttitjf zm 
\{itrtvfi>n JJuilt f tuhijii , Ilur Iz-oii lliskviiiski Ins wiilttii in 
iitiivstinif ymiobbt in wbub bo tss-ijs to luoio that itisoiih 
n dinbit of I’nlisli Tins is in o]i))ositioii to llio oiiiiiioiiB of 
Vi liloitiiir and lIilfordiiiR, wbo ba\o lonnietid it nitli tlio tvliiiel 
I’obibisJi 'IJic jiaiiiiibirt toiitaliis ciirions details on tlioinncfiis 
of Knsboiibisb ibo niitbor tolls us Hint cion distint lias its oiiii 
lot si dinbct lor Ivnsboubisb and its dialects ITinoo Lilutii 
ItoiiiiiiiU lu-oiiosi s till tmn " Ihltic’ , Ibis appollntloii, bow ever, 
woiilil b" inori* muironriatc to "lou^i togitlirr Litbimiiinii, 1 ettisli, 
mill Obi I'ritssian, nml in tins w~ii it Ims beon used In 1 cskkii 
(J) Jiotmman {OMft) —Tins 1 iiigungu 1ms Roicrnl dialects, ROiilo 
too humll to (ic sjmeifii d berc , tbf \ wall Im found ennmemtod nloiiff 
with other Slnoiiie dmb.ts in lilmi’a woik® Connected with 
the Moraxian is tbe Ifaimikj llotli tbo graminnr and tbo lo\ico 
"ruiin of Cbekb ban Ihui einuotislj taated, tbo Intlci in the 
rxi\llent work of lunyiuiin taelnfiiik wrote a gnninimr of tbo 
old language Tbo \ oealiratioii of both r iiid / has been tiroi lonslj 
nwntiouid h has eupt in in niaiij pbuis instead ol ii, but this 
is not fouiul larlur than tbo 1 Ith tenlun Tbo niceiit is nlwajs 
ontbeaiiti tminltiinale 

Itohuiulaii ktti-aliuo iua\ Iw diilded into the Ibi-ec following 
periods, 111 wliieh wn follow Tieftrunk in Ids Jlttioni* —(1) the 
I irl\ iierioil the nrodui lions of wlntli are thiellj of jioetri from 
the bemiiniii" of ClieVli htiinturo iiU the llwssite \ ni- (WO). 
f2) tlie'’suniid period, wbnli hbowsagrent dc\ eloinneiit of piose, 
but also a nroit duliiio in literal m o goietall), i \t cuds from tbo 
time of Hus to tbo latter part of tbo 18tb ceutvUi , (J) from Ibo 

Miaissnici orCiickh liUntinas till tbo jmsiiil time 

Thu cat best period of Holntmnn civilnation was auwoctoil to 
both Latin Cirnnni and Greek Slaaoiiio inttwcm.ca Ibc Latiu 
alnlnbi.1 mai ba\o boun Inliodiuod cion in bentben Units Itoali- 
slalf of Moral in iniitial to bis kingiloni Mctbodiun, wbo woa 
nnmnnltd an libislmp of tbo oonntii bi tboiione \U bear men 
, in the lull ctiitun of a Slisonic Rtbool in tbo \Nseliml (\\j- 
Ribeiud Piac-ue) win re St I'l-oeoiwus atudied, to wbom tiaiiuliDU 
assv'ncd a iiand Hi tbo traiisi nplion of the TrrU rfil Sniiw, pro 
liousli alluded to TroAssor Iiigu lias printed an c\li act from 
an old striieo book tin Imigimgc of wbnb «bowsCliokb udbionces 
JIo basnssiKUcd tlio book to tbo lOtb eiiitun 8omo otboram 
larlv RDscbiitiis of llio Iniigungo are contained in tbo ao cnticii 

Im loiiKiiig to tills ortlioilos. period of tbe IJobeiniaii Climwb bnio 
come down to us, jriiyioclinf, jmuUn wy (T^ird, Imio JJI^" 
usl and Svnh! VAflnu, Verodo Crv/i5 /Vi/n. (llol) Muiceslniis, 
iJnl of tbo Itobciiilaii laud) In 1817 a fi igmont called /tf-iiMa 
iiWtl (The Tiulguitiit of Ldm^ii) was aiiouj mousk torwurded to tbo 
nov\l\ fouiulwl Ilobtiniaii inusuiui Ibo sondti was ^terwanls 
found to baio benii oiio boial, tbo stowanl 
Some entius asRigii. d it to llio nfli tenlun , nixonliim to otbcm at 
IS a foriniu IVitb tbo limited spare at our disposal it would bo 
imnossinio to difitusR tlio question here Ibo wmo jcai idRO wit 
iiomsl tbo discoicri bj llaiika of tbo BO tailed bonijjiubof mniiii 
mwt (tCivlo'lrotd 1 / Jliilopit), consisting of epic 
tbo autbtiiticiti of whiib Romo ciitics linio at templed to h""8 
Sito doubt tL cbiof hand lu tlieso forgeiics is ^o Imi o 

been Wciitcalaus linuka (1791-1861), who was foi Mine t'mo 
of tbo liustum library and tbo nutboi of some inodiocic 
The next 1)00111 of aiii linportnnLC Is tlio n, freo Ch V 

acrsiou 0 ^ tbo L,atlll^lo^l of 
“Do ausUlhont ” Tbo Uoboiiimn 'crslon wn’ 
known author probabh botwceii 1210 and 1256 ,,3i, « So of St 
iimuyainuliod Inca of baluts aiul Icgomis 

ProLopma mid St Cntlicriiio 'J lie mauuserljit of Ibo latter poem 

baa bLii bmgbt kack from Sweden, wbitber H JXn an 

duriUK tbo Thirty \W Mm, and la i|ow jircsoiitd 

klomfia Tho ao called Chrontcic of 

importaiicc, belongs to tho 14tli leuturj It is a 

tioii, written in ottosj Habits, and o’tlcuds from 

world till 1011 Tho niitboi la supposed to Imiobecii a Hobtiim i 

kiiigbt, but thoro is no ground fw Imliciing that bis 

T)abiml Tho work is insmred by^ent Imticd 

M o liai 0 a good di al of tedious nioml h'llontnng to tbo lOtb 

couturv Moi-o interesting matter can bo found in tbo Satires 
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on Craftanicn ’’ {Satyry o Rcmeslmcicli), and a poem on tbo Ton 
Commatuliiients Jlost of tbeso pieces arc niionymona, but tbo 
immo of one niitlioi is known, Siiiil of I’anlubiti', snmanied 
“I'laskn,’ a leading IJoIiemmn of Ins day Hut little is known of 
till eiuits of bis lift, except tbat howaskiUul ni a hkirmlRli in 
140J Ills thitf ttoik IS tho i\t,in (Joimnl, one of tlit beast 
cpits so much III aogiio in the Mlddlo Ages Otlure, lioweier, 
mo assigned to bitii, of width tbo moat original and ainiiBipgis 
Ibo ” Dialogue btlnoeii the Gioom and btbobu ’ {Podkoni a /nl) 
Aialimblo kgsl document belonging to tins peiiod is i\\<iliool of 
(hr Old JjOnl of Jlounbcrg, wbitb is one of tbo earliest sjicmnons of 
linbtiniaii pime Koseiibctg was loynl clmiiibeilaiii fnnii 1318 to 
1346 mid ilied tbo following jcni Another legal woik of iin- 
poitiiiiio IS tho ‘‘Pxpositioii of tbo Law of tlio Land of Itolicmn’’ 
[n/f lmlm P/mo /femt, C’csic), b\ Andrew of Duba, eliitf justice 
of tho coniitij Coiisidonblo poitiona of tlio Ihbit wero tiniislntcd 
into llobeiniaii dnmig tho ISfli and lith cciitiiiies The ici’sioii 
wis completed at tho licgiiiiinig of tho IStli emturj Mieklilfo 
sajvof Anno of Lnvoiiibnig, tho fnut wife of Kiebard II , "Nolnlis 
rcgiiia Aiigliie, soror Co saris, Imbot oiaiigcluim in bnpia tripliei 
e'caratniii, heibcet in lingua ]Johcniica,Tcnloiiita,otIiatiiM " Tlitni 
nro two caily versions of the I’saltcr,— tho Cloiiioiitinc at tlie end of 
tho Idtli Ol bcgiiiiiiiig of the 14lli ectitini, nml the AVitleiiboig 
also at tho beginning of tho lllli 7ho doubts whith Imio been 
thrown on the fragments of tho carlj leiwoii of tlio ftosiiel of St 
loiin apjieai to bo eoniplotolv dissijiatcd bj tbe well tiniru work of 
Dr Ton t>ebanci Dr Adolf Tnlira 1ms discolored recently anotbii 
religions jioem of tins period ‘ Aiiolbei early proso ehroimlo 
dc-.fiiiiig of iiionfioii IS that of riilkaia, a piiest nho died iti 
1380 It eslciids from tho carliist times to tbo jeai 1330, anil 
was orimimlli wntten iii iMin, but bo aftei wnnls tmiislnteil it into 
Cbikli “’Ibo M’caiir ’ (TivdlM), tilled aOei tho imiiio of Us 
miflioi, wlioliied in tho fimt halt of the 141h leiUmy, is a cmioiis 
1)1 oso iiocm, 111 wbieh tbo niitbor celobratcd tbo foil Adb^ii, oim 
of tbo beauties of tbo nolicimnii tom t Tho picco is fiill of tbo 
usiiiii coiictits of tlio ngc » it lios not ^ct liccu ivBocrtnincii wIictliLi 
i{ IS ouKlutil Ol oul} 'll! ftdftptntion It loi) iniitl* icsoinblcs 
D« Arl<unan)i oui Polmen, of width four mamisouiils lm\o 
1 m en pitsori td rcrbaiis, ns Gcbniicr has sinimscd, they nro both 
ndaptations of a pvooo which is iiov lost l’®s8mg o'c> ^ 
uiiautits ol metliieinl legends and talcs, such as //me t( Il nnch 
ioie, wo need only mention, ns dealing with imtn o subjeels, tlio 
two cbiomelcs of Stdfr^d and Jlnwcuk, supivosrd to Imio bicii 
oiiginnlK written lu loi'sc Ibo most iiinniknblo iJoboiidmi 
wnlir ol tbo 14th contmy is Ihoiims of btitiij, who writes on 
ctbwnl and religious subjects IIo wns boiii of a noblo fnimlj 
nlioiit 1330, and probably Hied till llio close of tbo 
npptnrs to base studied at tho uuisemti of Prague, tbm now } 
founded IDs chief works nro a ticatiso on Gcncml Ghnlmn 
Ivntfen, in si's books (edited m ISI^), ami llm JM ^ of CTnslmn 
JnsfrHcfioii, pt lilted lutli ati introduetioii by '.'Lf ii.n 

life stslo IS easy and flowing Loscilb has iigbth said ‘'"d 

objict of k\tny was to put in a impulm’ ‘°"Xn'‘Vbokli\“Sioii 
tbo scbolnstie knowlcdgo of bis ago Tlmro is also a Cbokb i ers on 
of tbo JMorir of tho Twjan H ni, composed by Guido 

from DwtjsCrotoiiRiB and Daies Pbrimiis , it wns oim of tlm Aral 

jmntcd 111 Bobenunn, and wns issued rrom tbo press at ] ilscii 

^ ‘(2) Tbo second period begins with the great imiim of 
vAmwimi writiims woro edited by Lrbeii in 1865 68 Jius no pun 
vSw ds naUro Ian as Lntlmi did Germnii Ho eorreetod 
tlio tnuslatiou of tbo Bible, and improicil Bolicimaii ortbognplu 

Sr llo was a cobbler by trade, Imnco lie u m 

“Komta ” or tbo Shoo Last Ihs works, w niton between 1430 

lation Tlioio is a satire in iJitiii by Tni llnsistuuska J ’ 

iutitled ftoment of SI Glnklis 

Ilo wns also a considcmblo ,7*5. yfartm 

woro foml of JIib rarynnatumi win) 

r,X"i - 

— — s SCO Arch f stdv I'W , aoi. ik 
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ho Ills wnlton n Rood histoncnl iioicl cnlltlcd Andrew Ctierm^irff, 
wlucli denis with tlio rcimi of a-ithonno II of ttussin In 1880 
nwpircd two other talwib^ the snmonntor, Jlomanee eoneemtng 
tne Fatth/ul Fncnd<ditp of Amisa and Anwl, and a strange book 
of Oriental tales sti led liaje Soianrj (Stones of Susannah) As w ith 
ns the social roinmco or no\cl of domestic life has lattorh boon 
much ciiltn ated among the Clickhs The legends and talcs current 
among the pcisantrv linic also been carefullj collooted, first by 
IJortiin N’emcovi (1820 1802), whoso Slonnslc Poicsli had a lory 
great success She i\as folloucd bj Jladamo Jlufok, authoress of 
some of the most popular of the modem llohemim novels Her 
"Countn Roiminco” {Femidi/ Homan) lias been translated into 
Ircncli hvcellcnt juctures of rural life bale also been given by 
Wlnir Smiloisk} (a nom de plume of Smilaiior), nlio has nntten 
a great niaiij noiels, ns the “Old Orgiimst" {Stanj rarhamil), 
Marini Ohva, kc , iiiiieh in the stile of Auerbach and Zscliokko. 
Other iinters of liistoncal iioiels are M Boliiimil Cidliiisky and 
t nclnlT Vleck JNfndamc /olic Poilliiiskn, sister of kfndnmo klnliak, 
IS kiioini as a popular iintcr of soeinl romances. For an account 
of the liistoncal labours of 1' rancis Pnlncki , see Palacki Among 
the pupils of the great liistonnn the first place must bo giien to 
I neinfl \ Indiioj Tomtk (b 1818), non professor of Aiistnnn liistoiy 
111 the umrerbit} of Prague, i\ hose chief jirodiiction is a history 
of that citj, iiliiLli he has earned to a fifth loliimc In 1849 ho 
published the first i olumo of a historj of the nnii ersitj of Prague, 
which seems iieicr to liaLO been completed, and in 1880 a biograplij 
of the ItoliLiiiian hero Zilka. lie appears throughout ns a most 
nccurato and ])niiistaking iintcr 1 occl (1803 1871) is the author 
of a aaluablo nork, “The llarh Da'\s of Bohemia" (Prat^l. AemS 
Vtsh’), which A\e liaae quoted alreadi when treating of Slnaoiiic 
cthiiologA Alois ^ciiibcra (1S07>1SS2], whose litcrarj nctnit} ex- 
tended o\ cr a long penod, u rote voluminously on Bohemian histoiy 
and literature lie uaes professor of the Bohcimnn Inngiingo at the 
niiiMiNiti ofAiciiiia InauorkonthowostcniSla\s(9^rfpa<f«jc7t 
Sloxancelt) he nminlniiicd that the Clickhs, kforaiiaii^ Sloiaks, 
an I Polnlics ncrc settled much earlier in the countnes which they 
at present occiipi than ninin histonaiis linio been anlliiig to admit. 
As a critic. Professor Sembera is an iconoclast and has attacked 
many of the (supposed) early inonuinciits of the Chekh language 
Dr Antonino Gindch, born at Prague in 1829, has proicd himself 
to l>c a most conscientious and enthusiastic uorker in the field of 
liistoncal research In order to collect malcnnls for Ins piiblica 
tioiis he tray oiled in yanous parts of Bohemia, Poland, Qomiany, 

I rniicc, Belgium, Holland, and Siviin The results of this diligonco 
have appeared in a collection of yaluablo liistoncal works, such os 
the Hiilorij of the Bohemian Brethren, Budoljih II and his Times, 
and later a History of the Bohemian BeroU of IGIS The brothers 
Joseph and Hcmieiicgild TircSck hay o yron a reputation in Bohemian 
htemturoby many useful yvorks, llioy liayo conjointly published 
a book in dcfoiico of the Kralodvorsl y Buleopis yy Inch is y\ ell y\ ortliv 
the attention of those uho yvasli to make thomscly cs acquainted ynth 
the literature of this yoxed question Joseph is now occupied in 
editing in a cheap form some of the most interesting monuments 
of early Bohemian literature In 1880 Ilermcnogild irablislicd a 
y alnablo Collection of Slavonic Laws, containing nn almost complete 
senes of the early codes of the Slays in the orimnal languages 
Joseph Jirci^ok IS also author of a useful chrestomatiiy of Bohonuan 
literature yvatli biographical and cnlical notices Joseph Constan 
tine Jirecck (son of Joseph, horn in 18S4), formerly a wiwtdoeent 
of the uniy ersity of Prague, lias devoted himself to Bulgarian his 
tory and hibhography In 1872 ho published a Bihhography of 
Modem Bulgarian Literature, and has yvritten a History of Bulgaria, 
of yyliich a Gorman translation has appeared Joseph Emlor and 
Karl Iheftrunk hay o been co operators ynth Dr Gindely in his "Old 
Monuments of Bohemian History " (State Paniitt Dejm CesLych) 
The former has also edited the second yolunio of the Begesta 
Bohemica and since 1870 lias been editor of the " Journal " (Casopts) 
of the Bohemian museum Karl Tieftnink has ynittcn soy oral 
useful works, among them the History of Bohemian Literature from 
the earliest penod to the present time, and the interesting mono 
graph on the opposition of the Bohoniian states to Ferdinand I 
111 1647 The History of Bohemian Literature is yory carofully 
wntten and gives in a short compass much valuable infonnation 
An olahorato uork is now appeanng in parts by F Baekovsky, 
entitled Zeorulme Hqjtny CeskHio Plscmnictvl Boby Hovt (A Com 
plcto History of Modem Bohemian Literature) from the year 1774 
to the present time There is also a yvork by Jerdhok, JJrrZy Bays 
of Bomantie Poetry Many valuable contributions to Bohemian 
history hay e proceeded from the pen of Dr Joseph Kalousok (b 
1838) Vincent Brandi and Bcda Dudik hayo devoted partioular 
attention to AIoraMnn history and antiquities ^ic former, among 
other yvorks, has edited the letters of Karl zo Zorotin, previously 
mentioned Beda Dndik, a BonodicHno monk and histonographor 
of Morrnn, has published some valuable yvorks on the history of 
that portion of the Bohemian kingdom and has also wntten a 
History of Moravia Like the great y\ork of Palacky, it y\na first 
wntten in Gorman, hut lias since Ujp aud iii the Bohemian hui- 
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E'tmctfl from the interesting diary of 2orothihn\n l-mnn 

nn-nrtfl f ^ f"* “ Vj®! Geschiehtsmicllen ThrouglUiis 

ofibrts twenty one Bohemian manusenpts whieli had been carried 
away to Swi^on at tho time of the Thuty Years’ War hay o C 
restored, and are now prcsoried in tho state arclmes of Brlinn 
Among Gioso is tho Xegend of St Catherine, many yvords n which 
are said to explain difficult passages in tho A’raWwrsiy Ri/ W 
and to furnish testimony to its authoiiticity Jakub Maly (d 
1886) was tho niithor of many important articles in tho Slmiik 
Anid-ny, tho Chekh Conversations Lexicon, and of a popular his 
, people Ho also wrote a grammar of Chekh 
for Knglishmon, besides assisting in tho translation of Shakespeare, 
which lias been produced by tho joint labours of many Boliemiaii 


scholars In 1808 yvas pnblishod under tlio editorsliip of Erbon the 
second y olumo of tho Vyhor s Literatury desli, a yory important 
w ork, coiitaiiiing specimens of tho old Bohomian aiitliore The first 
volume had been edited by Sclmfank, foi nn account of whoso 
literary nctnity see SoiiAiAniK Valunblo works on philology 
lia\o boon written by Martin Hattala, by birth a Slovak, who is 
noyv jirofcssor of Slay oiiic philology at tho iinivorsity of Pramie 
One of Ins most important productions is in Latin, Be Contiguarum 
Consonanhum, Imitatimie in Linguis Slavicis Ho is a defender of 
tho gomiiiioncss of tho tw o colobrated niamiscnpts, tho Zeleiiohorsky 
(i c , “that w Inch contains tho judgment of Lihii&i ") and tho Kralod 
y orsky Among sound philologists are reckoned Drs Gebaucr and 
Goitlcr The former has coiitnhuUd some yaluablo pajiers to tho 
Arehiv ftir slawisehe Philologie, edited by Professor Jagul of St 
Petersburg Tho latter, bom in 1847, is at present professor of 
Slay OHIO philology at tho uiny orsity of Agram lie comnionccd 
Ins studies at Prnmio under Alfred Ludwig, tho translator of tho 
Fedas, and Hattala, and at Vienna under Miklosich Haying 
begun with a dissertation in the Casopis on tho present condition 
of comiiaratiy 0 jilnlology, ho published in tho same year a work on 
Iho Old Biilganan langiiago In 1873 ho made a tour in Russian 
and Prussian Lithuania, that, like Schloiclior, ho might study that 
interesting language from tho mouths of tho pcojilo He aftorn ards 
published tho results of Ins trii'cls in Ins Lithauisehe Sludicn 
Ho has since yvntton a trcatiso on tho Albanian alphabet (Die 
Albanesisehen unit Slavisehen Sehnften, Vienna, 1883) In tins an 
attciiipt IS made to connect tho Glaphtic and Albanian alphabets. 

A valuable work yvas wntten by Antonin Matzoimucr (b 1828), 
entitled "Foroim Words in Slayomc Lanmiagcs” (Cm Slova ve 
Sloianskych licMi) Excellent works on ctassicnl philology have 
been published by A Imcala and VaniSok Natuml science yvas 
successfully cultivated by Jan SvotoplukProsl (1791 1849), professor 
111 tho uiiiy ersity of Prague, mid Jon Ey PurkyuS (1787 1809), pro 
feasor of physiology in tho same university As regards morel 
jdnlosophj, tho first part of Dr J Dimlik’s History of Bcecnl 
Philosophy has just appeared, which extends from Kant to IIcrbarL 
Throughout tho wholo jwnod of tho resuscitation of Bohemian 
litcreturo tho society enuod the Matico Ccska has worked cnergo 
ticnlly, pnnting its oxcollont journal or Casopis four times a year, 
and also issuing some of tho old Bohemian classic and montonous 
yy orks by modem authors It was a great tnnmph for tho Chokhs 
when a part of tho instractioii of tho umy ersity was allowed to ho 
earned on in tho Bohemian language A noyv magazine (Slovansky 
SlioniiL) made its appeareiico at Gio bcmnmng of 1884 Tho lusty 
Philologide (Philological Lcay cs) is still published Recently a new 
literary journal (The Athenasum) has been started, which seems to 
ho moro or less modelled upon its English iiaiiicsako 
Slovah — ^This language or dialect is spoken in tho north western S1i>< 
corner of tho kingdom of Hungary It is gonorelly considered to 
exhibit nn earlier fomi of Chekh, mid this is proy ed by many of 
its grammatical pcculiantios heiiig found in tho older Chekh litcre 
turo One charnctcnstic of the langiiago is tho uso of diphthongs 
in cases whore the other Slavomo tongues uso simple y oyvcls For 
a long time tho Slovaks omploy cd Ciiokh in all their published 
wntuigs About tho close of the 18th century n separatist move 
mont began llio first Sloy ak grammar yvas published by Bemolak 
at Prosburg in 1790 It was followed by those of DianiSka and 
Viktonn There IS a Sloyak dictionaiy by Iaws TIio attempt to 
form a new litorery language was to bo deplored on many grounds, 
for both tlio Magyar and tho Gorman Iiaie to ho resisted For a 
short time a literary sooiotv existed among tho Slovaks, which 
published usofnl hooks and a journal Tho Jiagyars, hoyvoy or, sup 

pressed it, hocauso it was “contra lutogntatcm jaitna!, as we wrero 
told by one of their ecclesiastics Tho Bohomian naturally ^onts 
tho attempts at soriaretion by tho Slovak, and in 1846 tho Chekh 
Literary Society issiiwl a work entitled "Opinions in Favour of 
Ono Wntten Language for tho Choklis, Moray laqs, and Slovaks 
[Hlasove 0 potfebe Jednoly Spisoiniho Jusylapro Ceehy, Momranv, 
a Slovahi) The Slovaks have produced a feiv poets of repute, suen 
os Holly, Sladkovid, and Clialupka, hut their literature ” - 

Lusaian TTcndish —This longiingcis ^ W 

Upper and Lower, although oven these are 
The yvord “Wend," as prey loiisly explained, is^uroly O®™®" ”®^® 
aud isnoyor used by tlio Slays themselves O^Lusatians are also 

xxn — 
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sometimes called Serbs and Sorbs. They are the remnants of the 
powerful tribes which once occupied nearly the whole of north 
bermany The Lnsatnns in the carher period of their history were 
under the dominion of the Foies and afterwards of the Chekhs. In 
the early part of the 17th century the bulk of them had been 
annexed* to the elcctonti- of Saxony, with the exception of the 
small part about Kottbus, which had belonged to Brandenburg since 
1445 In 1815, however, when the states of Europe were rearranged, 
in most instances rath very small regard to the nationalities under 
their swav, many more of the Lusatians were handed over to Prussia , 
and, according to the statistics of Boudilonch, at the present time 
(ISSC) all the Lower Lusatians, amounting to 40,000, belong to 
Prussia, os 11 cll as 44,000 of the Upper Lusatians Besides the two 
dialects spccihed there are other minor ones, to judge from an article 
in the Bohemian Literary Journal , but they are too mmute to be 
specified here The Upper Lusatian dialect shows most affimty 
with Chekh, especially in substituting h for g , the Lower more 
resembles Polish, and has the strong or barred i, as in ioa, “hair ” 
The Upper dialect has been the most cnltirated , some good gram 
mars have been published bj Seiler, Jordan, and Pfuhl, and there 
is a copious dictionarv edited by Pfuhl in conjunction mth others. 
The language is full of Germanisms and German words and cannot 
liold out long against the vigorous attempts at denationalization 
made by its Teutonic neighbours. There is a small Lower T.naatii.T' 
dictionarv fay Zwahr, a posthumous work of very little merit. The 
Jlacica Serbska, the literary society of the Sorbs, founded on the 
nioUcl of the Bohemian Society in 1847. publishes its journal twice 
a year, which contains interesting articles on folk tales and folk lore 
gencriHv, mth popular songs taken doivn from the months of the 

I book in the Upper Sorhish language was the 

httlc cattchibin of Luther, published in 1597 by the pastor IVonech 
This lias not, however, the first time that any Lusatian or Sorhish 
wonk Iwd l<een pnnted, for we find the names of plants in that 
lan^ago mi en in Fninkc sEortua Lttsattg, published in 1594 In 
Branccl or Frencel published a translation of the 
J 1689, a grammar 

Zachanas Bicrbng, entitled Lidaacaha OHho 
‘'S Miraham Prencel, son of ihchael, 
translated some extracts 
-Wesfwfi From 1837 a new impulse was given 
to Sorbisli literitarc newspapers were pnnted in the lanBua<mand 

*** appeared emm/fiiem, 

Andrew Seiler, a elerm-man, who died in ISTZ Lower Sorhish 

mndiless developed than Upper The first book 

and aratechism, by Albm 
Mollcr, m 15<4 Chojnan, a pastor m Lnbm, wrote tL ^ 


grammar between 1642 and 1664 , in the latter half of the same 
centniy Komer compiled a dictionary At the commencement of 
the 18th century Bohumil (Gottlieb) Fabncius published his trans 
lation of the Kew Testament (first edition m 1709) , at the end of 
the same century a version of the Old Testament by Fneo appeared 
A good collection of Sorbish songs has been edhted by Hanpt and 
ScEmaler According to an interesting article by Homik in the 
second volume of the Slaviaiuli Sbonnk, a number of these AVends 
emigrated to America and settled m Bastrop county, Texas, where 
they have divine service performed in their own language, and 
publish some nexr^pers. 

Polabtsh—Ot the Slavonic languages spoken in the north of Polabish. 
Germany the Lusatian Wendish and Kashoubish are alone living 
Of those which are extmet Polabish is the only one of which any 
memorials have come down to ns, and these are but scanty The 
language affords a parallel to Cornish, not only in the few fragments 
TTinch remain, but also in the date of its decline and evtmction. It 
a considered by Scbleicber,i who has ivntten an excellent grainmar 
by piecmg the scanty matenals together, just as geologists restore 
an ichthyosaurns, to have more athmtr to Polish than to Chekh. 
owing to the possession of nasals This interesting language s-cx- 
pired m the firrt quarter of the 18th century in the eastW comer 
of the former fangdom of Hanover, pnncipallv in the circuit of 

1 is'caUed U'endland 

Between 1691 and 1/86 certam vocabularies and dialogues in this 

wore taken down, and from them 

httle graramar and the lalu- 

i*le little dictaonaiy appended to it Dr Pfuhl printed these 
memonals m then- entire^ in 1863 64 The snelbng is altegetb^ 
phonetic, and, owing to the ignorance of the siaxomc pea^ and 
“tefrogators, the former of German and tL latter of 
are some Indicrons blunders The two most im- 
portant of these documents are a German -Wendisb 
compded at the end of the 17th centniy by Christopher Henning 
by birth a Lusatian, and pastor of Vnstrow neaTluch iSnfe 
^mceissaid tohaie ^en held in that toum in wSahas latHs 
wSd tha Slaiomc words and dmloCTMcoL 

mono^ph on the dialect of the Lnneburg Slav^bXkn In 

they have narrtx i-v. ib the West 



® in the government of 

south-east of 

the town of I^rkoff, on the Torets nver and dose bv 
several salt lakes From these salt is extracted to the 
annual xaluo of more than £10,000, there are al2 SCTeral 
on a bnsfc^ place. The Stavyansk merchants cany 

ThepopulS 

“ loiO) reached 15,400 in 1883 ^ 

BnSLd"te wcTpTthI 

f™ '"“V ■»“ s.gS 

ptem the general law holds good that r 

iogical rest must alternate with 

•'•■mh, and, „ , 1 ,. 

^vsfems enjov the Sme Sid.Hn ““ *^® ®the? 

crtont Htet‘altcmate3with^oAmVvi£rf 

intervals, 
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matter and the expenditure of eS^ 

of the activity of L “ ^® 

ception, emotion, vohbon, and other Ti<«Trr.b P®**' 

and therefore the higher Phenomena, 

which they are protS 

flowmgmfromtrsens:JriS^ ^pressionl 

are removed and the cerel^I matters 

time of wakeful actiwj^ “ recuperated for 
r IT® '^'’“cidence of the tune of sleen mth th» 
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the dtij and prowl in search of food in the night , some 
liibcrnnto dming the wintoi season, passing into long 
periods of sleep during both day and night , and men whoso 
avocations i cquiro them to work during the night find that 
they can maintain health and activity by sleeping the 
requisite time dining the day 

S>mp The apiiroach of sleep is usually marked by n desire for 

toms sleep, oi slee 2 nness, einbmcing an obscure and complicated 
group of sensations, resembling such bodily states of feeling 
ns liunger, thii-st, the necessity of bica thing, itc All of 
these bodily states, although on the 1111010 ill defined, are 
leferied mth some iirecision to special oigaiis Thus 
hunger, although duo to a general bodily uaiit, is referred 
to the stomach, tliirat to the fauces, and breathing to the 
chest , and in like manner the desire for sleep is referred 
chicfiv to the icgioii of the licad and neck There is a 
senbation of i\ eight in the iqiper eyelids, intermittent S 2 >asm 
of the sub h) oid muscles causing yau mng, and droopmg : 
of the head Along mth these signs there is obscuration 
of the intelligence, depression both of general sensibility | 
and of the special senses, and relaxation of the muscular 
system The half- closed eyelids tend more and more to 
close, the inspirations become sloiicr and deeper, the 
muscles supporting the louci jnu become relaxed, so that 
the mouth opens , the muscles of the back of the neck 
that tend to su^iport the head also lelax and the chiii 
droops on the breast , and tlie limbs ichx and fend to fall 
into a line ii ith the body At the same time the hesitating 
utterances of the sleepy man indicate i agiicness of thought, 
and external objects gradiiallj cense to make an impression 
on the senses These arc the chief iihenomena of the adi ent 
of sloop After it lias supervened there aie many grada- 
tions in Its depth and charactei In some cases the sleep 
nia) bo so light that the induidual is iiartially conscious of 
external impressions and of the disordered trams of thought 
and feeling that pass through his mind, constituting dreams, 
and these may be more or less i n id according to the degree 
of consciousness remaining On the other hand, the sleep 
may be so profound ns to abolish nil psychical phenomena 
there are no dreams, and when the sleeper anakes the tune 
liasscd m this unconscious state is a blank The first 
period of sleep is the most profound After a lariablo 
period, usually from fiie to six hours of deep sleep, the 
faculties aiinken, not simultaneously but often fitfully, so 
that there are transient poiiods of consciousness This is 
the time of dreaming As the period of waking npproadies 
the sonsibilitj becomes more acute, so that external impres- 
sions are faintly perceived These impi ossions may influence 
and mould the flow of images in the mind of the sleeper, 
frequently nltcung the nature of his dreams or making 
them more imd The moment of waking is usually not 
instantaneous, but is jneceJed by au mteimedialo state 
of iiartial consciousness, m which there are feelings of a 
iileasant lassitude, a sense of leposo, a luxurious abandon- 
ment of the body to any position m which it may happen 
to bo, and n strange play of the mental faculties that has 
more of the character of an “intellectual mirage” than of 

consecutive thought 1.1 i * 4 . 

Intensity The intensity of sleep has boon measured by Ivohlschutter 
by the intensity of the soimd necessnryto awaken the sleeper 
Tlus intensity increases rajiidly during tlie first hour, then 
decreases, sometimes mindly, sometimes slowlj, during the 
next Ino or three hours, and then very slowly until the 
time of waking This statement agrees gonomlly with 
experience As a rule the deeper the sleep the longer it 
lasts 

Physio- Various jibysiological changes have been observed dur- 

logical mg sleep, but much remains to bo done in this direction 

changes pulse becomes less frequent, the respiratory move- 
ments are fewer m number and are almost wholly thoracn^ 


not abdominal , all the secretions are reduced in quantity, 
the gastric and intestinal peustaltic inoieinents are less 
rapid, the pupils of the oj-e are contracted and during 
profound sleep are not aflccted by light , and the eychalls 
aro rotated upwards The pupils dilate slightly when 
strong sensory 01 auditoiy stmuih are applied, and thej 
dilate the more the lighter the sleep , at the moment of 
waking they become ividely dilated Wliilst muscular 
iclaxation is general, tlieio seems to bo increased contrac 
tion of certain spliinctoi muscles, as the cncular fibres of 
the ins and the fibi-cs concerned in closing the eyelids 
The state of the circulation of the brain has been fre 
qucntly investigated Tlie older view was that there was 
a degree of plethora or congestion of the 1 essols of the 
brain, as is the state of matters in coma, to which the 
state of sleep has a superficial losomblancc Coma, how- 
01 er, IS not sleep, hut a condition of inactnity of the 
cerebral matter owing to the accumulation of daik venous 
blood in its vessels This has been actually obsen cd in 
cases whore it was possible to see the brain Dining 
sleep the suifaco of the exposed brain has been obsen cd 
to become pale and to shrink somewhat from the sides of 
the opening (Blumenbach) A careful experimental re 1 u. 
search ivas conducted by Arthm E Durham in 18G0, in®t"-' 
which lie trephined a portion of bone ns largo ns a shilling ^ 
from the parietal region of a dog, and, to obiinto the 
effects of atmospheric pressure, inserted a watch glass 
into the aperture so that the surface of the brain could 
ho seen His results aro summarized thus — 

“ (1) Pressure of distended 1 oms on llie limn is not the rause of 
sleep, for during sloop tho i eins aro not distoiulcd , and, when tlioy 
aro, symptoms and npiicimnccs arise ivhicli dilTor from those nliicli 
olmractonro sleep (2) During sleep tho hnun is in a compimtn ely 
bloodless condition, and tho blood m tho encephalic 1 csscls is not 
oul\ diminished in quantitj, but moves with dinumshcd mpiditj 
(3) Tlie condition of the cciohml circulation dunng sleep is, from 
nhvsicnl causes, that vvhioli is most favourable to tlio nutnlion of 
tho brain tissue , and, on tho other hand, tho condition which 
nrovails ilunng waking is associated with inoiital activity, liccaiiso 
itisthatwlucUismostfavounbloto oxidation of tho brain sub 
stance, and to various changes in its chemical coiistitiitioii (4) 

Tlie blood which is domed Trom tho hnin during sleep is distn 
biitcd to tho ahmontar) and excretory or^is. pi) 'Wlintovor in 
creases tho activitj of tho certlntil circnlation tends to preserve 
vvnkofulnoss , nnd whatovor decreases tho activitj of tlie ccmbml 
circulation, nnd, at tho same time, is not inconsistent with Iho 
general health of tho body, tends to induce and favour slco]) 

Such circuiustnnccs may act pnnianlj tlirougii tlio jienous or 
tlirougli tlio vascular system Among tlioso winch act llirougli 
tho nervous system maj he instanced the presence or absence of 
impressions upon tho senses, nnd tho presente or nhsonco of cxeit 
mg ideas. Among those which act throngh tho vascular 83 stem 
mnj bo montioncAnnnnturallj or naturally increased or decreased 
force or frcqncmg of the heart’s action " ,r , 1 m 

Dr William A Hammond and Dr Woir hlilchell liai 0 
ropoated and extended Durham’s observations, with tho 
same general results (1866), and more recently 3 Sli™niiii, 
Sahthd (1877), Erangois Eranck (1877) nnd ISlosso (1881), 
by more refined inotliods of observation, liavo nrrnednt 
tho same general conclusions Mosso in particular ImsMosso 
npphed with great success tho graphic method of 
tion to tho study of tho movements of the brain and of 
the circulation during sleep Ho made observnlions on 
three iicrsons who had lost a portion of tho craninl inult 
and in whom there was a soft pulsating cicatrix TJioj 
wore a woman of thirtj -seven icars of age, a man of 
tlurty seven years, and a child of about i\\ eh o 3 cars J } 
special arrangements, Mosso took siinultaneous ‘^^ings 
of tho pulse at the wrist, of tho beat of the Iicart, of < 
movements of tho wall of the chest m respiration, nnd of 
tho movements of the denuded brain Further, hj 
of thoplothysmograph,— an instrument of 
icntion,— ho obtained tracings sliowing changes in the 

fl.6 lim'd mid 

Blimms ttat during duep ticre is « dnuiniiiliiid muminl 
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of blood in the brain, and at the same tune an increased 
amount in the eirtremities He showed further that there 
ate frequent adjustments in the distnbution of the blood, 
even dnnng sleep Thus a strong stunulus to the skin or 
to a sense organ — but not strong enough to awaken the 
sleeper — causwl a contraction of the vessels of the fore- 
arm, an increase of blood pressure, and a determination 
of blood towards the brain , and, on the other hand, on 
suddenly awakening the sleeper, there was a contraction 
of the vessels of the brain, a general nee of pressure, and 
an accelerated flow of blood through the hemispheres of 
the biam So sensitive is the whole organism in this 
respect, even dunng sleep, that a loudly spoken word, a 
sound, a touch, the action of light, or any moderate 
sensory impression modified the rhythm of respiration, 
determined a contraction of the vessels of the forearm, 
increased the general pressure of the blood, caused an in- 
creased flow to the brain, and quickened the frequency 
of the beats of the heart These observations show how 
a physiological explanation can he suggested of the influ- 
ence of external impressions in modifying the dreams of 
a sleeper Further, Mosso found that during very pro- 
found sleep these oscillations disappear the pulsatory 
movements are uniform and are not affected by sensoiy 
impressions, and probably this condition exists when there 
18 the absolute unconsciousness of a “dead "sleep By 
such methods as have been employed by Mosso, three 
movements of the brain have been observed, — (1 ) pul*a~ 
iwns, corresponding to the heats of the heart, (3) osalla- 
Uont, or longer waves, sometimes coinciding with the 
heart beats, or more generally consisting of longer festoons 
carrying each a number of smaller waves, and believed to 
M^pond generally to the respiratory movements, and 
{i) w^iUaiiotu, still longer and less marked elevations 
and depressions, first clearly observed by Mosso, and 
believed by him to indicate rhythmic contractions of the 
vessels of the pia mater and of the brain This view is 
ra keeping with the observations of Bonders, Kussnmul, 
others on changes of calibre observed in the 
cerebral vessels, and with the expenments of many physio- 
gis^ showing that the vessels of the pia mater, like other 
vesse^ are controlled by the vaso-motor system of nerves 
(see PnraroLooY, “Nervous System") H mayLS 
that dunng sleep there is Jn auiBmia! 

WoSd m brain, and that thl 

IB drawn off to other organs, whilst at the same time 
this anaemic condition may be modified by chanees in 
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about 40 calories per hour during sleep, as against 112 
calones per hour while awake Tins diminished production 
of heat may be largely accounted for by the quiet condition* 
of the muscles of locomotion, hut it also indicates dimi- 
mshed tissue changes throughout tho bodj In profound 
sleep the bodily temperature maj fall from 6" to 2° Fahr 
In consequence of diminished oxidation changes during 
sleep, it 18 not improbable that excess of nutrient matter 
may then be stor^ up in the form of fat, and that thus 
the proverb “He who sleeps dines” is based on a correct 
appreciation of tho fact that sleep tends to produce plcthom 
or obesity 

■Whilst it 18 easy to state that sleep is caused bj' faiigno Theories 
of tho nervous system, it is a more diihcult matter to d\- t® 
plain what tho precise changes are that proiluco the state “J*"*® 
of unconsciousness Various hjpothasas haie lieen nd-®'"^ 
vanced, but it cannot ho said that any one is wholly satis 
factory Aware that tho fatigue of muscle is associated 
with tho accumulation of snrcolactic acid. Prey or surmised 
that the activity of nenous matter might bo interfered 
with by tho accumulation m the ncnc-ccntres of some 
such acid, or of its soda salt (lactnto of soda), but this % icw 
has not been supported by the results of cxjicnmcnt, as 
the injection into the blood of a dose of lactate of soda has 
not produced sleep Pflugcr has observed that frogs dc- 
pnied for a considerable timo of oxygen passed gradually 
into a state resembling profound sleep, nnd ho 1ms ndinnced 
too theory that there is wo organ of tho botly so quickly 
affMtcd by deprivation of oxygen ns the hnin. According 
to Pfluger, the phenomena of life depend on n dissociation 
of Imng matter, nnd in pnrticnlnr the activity of tho cere- 
bral substance connected with psychical states depends on 
dissociation Ranges in the groy matter To oxcito tho 
dis^iation, however, oxygon is necessary The oxygen 
unites with certain of the compoimds set free by Ibc dis- 
swmtion, foiming, amongst other substanccs^^carbonic 
ra matters as these that imite w ith oxygen nro 

m s^cient amount to use up nil the oxygen thr^ei 

ibfSto from n deficiency of oxS 

SbCnm accimiulation of 
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and there is no reason to boheve that during the time of 
quiescence any reparative processes go on, as during the 
sleeping period of animals Naturahsts have observed 
many of the loner animals apparently in a state of sleep 
Insects, crustaceans, fishes, reptiles, may all bo observed 
occasionally to be almost motionless for considerable 
periods of time The sleeping of birds is famibnr to all, 
and in these there are anatomical arrangements by vvhidi 
the bird may, like the crane, sleep perched on one Icg^ or 
grasping a branch mth both feet, like porchmg birds 
generally, without any muscular effort and consequently 
n itliout fatigue 

Amount The amount of sleep required by man vanes according 

of sleep to age, sev, and habit The iiopular notion tliat a child 

Mquired gj^gpg jjgjf ^ts time, an adult one-third, whilst an old person 

j mnn. httlo except eat and sleep is not far wrong In 

early life the cerebral faculties appear to bo easily exhausted 
and dunng the frequent and prolonged sleeps of mfancy 
the brain rests and the vegetative changes connected with 
nutrition and growth go on actively As life advances, 
less sleep is required, until in adult life a poiiod of seven 
or eight hours is sufhcient As a rule, vv omen requite moie 
sleep than men , hut much depends on habit Thus most 
women bear the loss of sleep in the first instance better 
than men, because they have been accustomed more to 
loss or 11 regularity of sleep The oftect of habit is well 
seen in nurses, both male and female, who wull often be 
able to work for weeks continuously mth snatches of sleep, 
not amounting to more than two or thice hours daily 
Sooner or later, howevev, even in those cases nature asserts 
her demands, and piolonged sleep is necessary to maintain 
health and vigour 

Insomnn "W akofulness dunng tlio timo v\lion one ought to bo aalc^ is fre 
nuentij n distressing condition, undermining the strcurtli aiia 
inonpaoitatuig for active and cDicient work Insouwiia or slecpli^ 
ness often aOlicts those of notii o mental habits and lays the founda 
tion of preniatiiro dccaj From what has boon stated as to tho 
uiuso of sleep It IS Dvidtnt that whatov or tends to aumnent unduly 
tho ciiuilation thiough tho hmiu may cause w akofulness 'mis 
lone contimu.d or ovccssivo intolloctual action, or any powerlul 
emotion, may bo iniunous Jlodorato intellectual w ork is fai our 
able to sleep Tho remedy lu such cisos is to avoid as far as possihlo 
the oxcihii" causes or to counteract them by bodily exorcise and 
attention to tho general health ’When sleoploMuess oiortnkcs a 
hrsin worker it is a sure indication that less intellectual w ork roust 
be done, and that ho ought to hetnko himself, if possible, to out 
of-door exci-ciso in tho pure air of tho countoy It is daugcrous to 
peraist, and still more to induco sleep artificially by drum, as the 
overworked oigan may hccoino tho scat of permanent disosso or 
ncnuoious habits may bo formed Tho posture of the body in bod 
ina\ uifluonco sleep Tlius such positions ns imj^o the «ow of 
blok from tho brain without alTccting tho supply of blood to it 
b\ tho arteries may cause sleeplessness Sometimes lu cases ol 
insomnia from cvcessivo mental work there is the distressing con 
dition that sleep disappears when tho person lies down m oed, 
nlthouch befoio Iving down ho felt drowsy In such a caM lostnig 
SX head high may produce the .l<si«d result. lusomma 
may also bo caused by vnnous functionnl diseases, 
ninLnt of blood in the brain is increased Thus iii 
derangement of tho menstninl functions mav 
or inoreasod sensibility to such an extent that 
sleep, or, it sleep be obtained, it is so light as to bo d s^lM by 
w cak sensory impressions that w ould fail to arouse a healthy person 
Aitain, ail iroogular or deficient action of tho heart may caiiso wake 
Xss, espeeiflly if associated with colduc^ of the 
In such cases tho application of heat to tho foot and nttoutiou to 
tho digestive organs may produce refreshing sleep Lasttv , the 
excessive use of vnnous drags, such ns nlcohoV, opium, belKdonn^ 
Indian hemp, tea, and cofloo, may cause bWcssucm 
cases n moderate dose usually acts as a hvpnotit, whilst 
repeated doses haio the rovorso cnbot Ihus sleoplcssncss is one 
of the most distressing sy mptoms of dohnnm tremens, nnct it occura 
also in those in tho habit of indulging in opium, morplua, chloral, 
or Indian hemp Tho general corrcctiv cs of sleeplessness are nctiv o 
work, a moderate amount of bodily exercise, freedom from worry 
and anxiety, tho use of tho ivarm bath in some caMs to n**®' 
tabilih before going to bed, and such a posture in bed ns the inUi- 
a idnnl ]»ns found in his oivn case to lio favourable Sometimes a 
bgiit but nutntious meal about an hour beforQ retiring may com 
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dneo to sleep, but as a rale Into snppcrs are unfavouraWc Tlio 
use of drags should ho indulged in only mth medical ndv icc It is 
not too much to say that tho injudicious use of bromide of potassium, 
chloral, opium, moiphin, and stimulants by literary poisons to 
procuro sleep has often been productivo of sad results, such ns 
shattered health, an incurablo iiabit of self indulgence, and cicii 
accidental death (see Hammond, On IFalffulitess) 

It IS a matter of common observation not only that certain per- Hyp 
sons roqmro mom sloop than others but that they hnio less pouernosia. 
of resisting its onset and of awaking This conmtion may bccoino 
morbid, constituting a vontablo nervous disease, to winch tlio 
name “maladio dn somnieil” or h/pnosia ma} bo given It mav 
be described as invincihlo sleep, and it may continue for weeks ami 
for months, torminatiiig in convulsno seizures, and even death 
A persistent drooping of tho npper oy clid has been obseri cd oi on 
dimiig waking hours Dr IV Oglo has observed m such cases an 
cngoigoraont of tho cervical ganglia of tho sympathetic , but tins 
may have nothing to do w ith tho condition Cases of i cry pro- 
longed sleep are not uncommon, especially amongst hystcncnl 
foinalcs, lasting four, seven, or ton days On awaking tho patient 
is exhausted and pnic, with cold cxtroinitics, and not iiiirrcqncntly, 
after a hnof iiitennl of waking, passes oft into another Itthargio 
sleep Somothing similar to this may bo scon m very aged persons 
towards tho close of life 

Dreams (of Dkfam, vol ni p 452 sg ) only occur when sleep is Dream- 
light, and they indicate that consciousness is still continued The mg 
charaotenshe fcatnro of dreaming is that tho mind has no control 
over tho groups of images that crowd upon it These images arc 
cither mvivalB of old sensory impressions that hnv o been stored up 
111 tho hmiii or they aro tho result of an untrammelled imagination 
Tlio will has lost tho power of direction and control , ideas, often 
grotesque, always confiiscd, rise apparently siiontniicoiish, aro in id 
for an instant, and then disappear Dreaming may ho dcscrlbetl ns 
n kind of phy Biological dolinum A consideration of tho state in- 
dicates that tlio ccrobml liomisphores aro jMirtially nctno and that 
it IS the mliibitory power that is doficient (see Piiv sionoov , " ITen oiw 
System”) A furtuor oMilanatiou cannot ho mien in tho present 
state of out knowledge of^corohtal physiology, but some of tho moro 
ondont conditions or laws of tho dreaming state may he nulicatcd 
(1) The character of dreams is often dotenmned by a prcdomiimiit 
thought or tram of ideas that has occupicil tho mind boforo going 
to sleep Thus the events of tho preceding dav may produce a 
particiuar kind of dream, and not unfrcquontly when a jicrson 
attempts on waking to unravel his dream ho may find the roimcct. 
ing thread in an oeoiurcnco or m a com crsatioii or iii tho thoughts 
sugRcstcd by n hook on tho proMOus day It would thus stem 
that tho momorv of recent things (and physiolomcnlly there must 
bo an organic basis for memory ) may roiivify old and apparently 
forgotten impressions. (2) In dreaming, tho tram of thought may 
bo influenced by imiircssions made on tho senses of tho sleeper, 
Bufficioutly intense to produce this result, but not intense ciiougli 
to awake him Thus a suiUlon sensory impression, such as a loiul 
sound, a current of cold air, a restrained position of one of tlio 
limbs, a word or soutcnco uttered by a familiar voice, may nrouso 
n dream or turn tho disordered throng of fancies m a now direction 
In some instances, tho drcnincr is peculiarly snsceptiblo to rack 
external impressions, so that tho same stimulus wall always giio 
nso to tho siiuo kind of dream (3) It hn-S 

that in drcamine there may bo memories of old impressions, kciic>i, 
EwoiZthat haielougianco fadcil from tho recollection durn.g 
vSg hours, showang tlTat mam impressions that are smiixired 
Solfst aroonlv forgotten and iut the nppropnate stuim^^^^^ 

to caiwo them to start iividly into incutal life (4) 

Lwes thoro may ho consocutiio thought in 
dreamer may wnto verse, frame speeches, or even 
maticnl problems. Most jicrsons have had experience of this 
rtrango land of iwwor and hav o regretted, in tho partially 

awUing, that they could not preserve some of tho 
results, feeling assured that tho sober reality 

dispel tho viloii (6) Dreams j^nTdisknct 

tho^memon. so that on awaking what is at fustvavail amt distincc 

Icai 0 a perinancnt effect For this reason ^ ^ ^ ^ 

no memory of former dreams (S) All ha ^ j 

no feeling of tunc or of space in drt™* . . j. tiionght, «o t Imt 
Tins proUly arises from tho of 

there 18 no nppftrciit connection Let nnhiifx of (lie ccrchnnn 

imagina^in (7) ‘1*® 

.nd -l-t. 
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return to bed, nnd when they ore awake they hare no recollection I shock to the nervous sjstein Inquiry should then bo made into 
-r — ^ 4-isa safs/^no Tw^rfArtna/? uro I the fixcitiDg causd of the soHUianibulistic droani) such as a particular 

tram of thought^ over excitement, the reading of special books, the 
recollection of an accident or of a crisis in the arson’s Instorj, 
with the new of reraonng the cause if possible ^t should never 
he forgotten that somnambulism, like cborea, hysteno, and epileps} , 
IS the expression of a general morbid predisposition, an indication 
of a nervous diathesis, rcqmrmg careful treatment so as to avoid 
more dangerous maladies 

Seaartlcle “Eommea ItiOiaDMionnatreBnci/clopidi^tdesSctencaMidtcale^ 

tVhfSTd Cl ftUl lllbllOgffkn'hv fa cr)\pn nrif! T^hAra nlan tiYiAm fn ftn nAr»Annf Af 

inriico-irga! questTi 


return to bed, and when they arc awake they have no recollection 
of any of theso occnrrcnccs. Sometimes the actions performed are 
of a complicated charncter and beat some relation to the daily life 
of the "ilecper Tims a cook has been known to nse out of bed, 
carry a pitcher to a well in the garden, fill it, go back to the house, 
fill 1 annus vessels carefully and without spilling a drop of water, 
then return to bed, nnd have no recollection of what had transpired. 
Agun, somnambulists hn\ e been observed to write letters or reports, 
cxetutc drawings, and play upon musical mstmmonts Frequently 
tliea have gone along dangerous patlis, executing delicate move 
miiita with precision lour fjmes of somnambulist may be 

/I \ «v1*A ov^nnl. a aammawi 
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noticed,— (1) those who speak without acting, a common vanely 
often obsorved in children and not usually considered somnam- 
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engaged, for example, in xmting, has a mental picture of the page 
before him and of the words he has written He does not see what 
ho ream wntes. Tins has been proved by causing persons to wnto 
on a sheet of paper Ipng on the top of other sheets After ho has 
been allowed to wnto a few sentences, the sheet was carefully with 
dtaini and lie continued his wntmg on the next sheet, b^nnmg 
on the new sheet at the corresponding point where he left off on 
the fii^tonc Moreover, the somnambulist bj force of habit, stroked 
t s and dotted i s at tho exact places where the t’s and i s would 
liaio hetn Iiid he written continuously on one sheet, showing that 
wliat ic wus conscious of was not what was before him but tho 
mental picture of what he had done 

modified from two such tables given by Ball 
and Chambanl m their exhaustive article “Somnambulisme ' m 

relat^I, oTir" Enciihpiihgut rf« Saenea Medrcalts, shows tho 
relation of the a anons mtcrmcdiate conditions of sleeping and 

homirnai'sfm?^ sortmambulistic staS ® The 
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dominant idea he exeentrs si.o .”*'**^ moacments. Under tho 
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Ihporti 1880, KoUscliQtter, “Bie Meknnilc des SChlates," i'a £ f nitfon 
iltd , Tok rxTlII , 188» , PflUfik', “ Theorio des Schlafes, In PJfffffer's ArcMv, vol. 
X, 1876 , SIosso, £fe5er tfea Knulavf dtt Blvta im, menichhehm ffeWm, Lelpslc, 
1881 As to Bomnamboltsm, see the article on the sabject in the Dictlomain 
both for fall details and a coplons bibliography (J O i[) 

SLEIDANTJS, Johk (c 1606-1656), the annalist of the 
Beformation, xvas born at Schleiden (now a small villafre in 
the Olefithal, about 42 miles south-west of Cologne) in 1506 
or 1508 Passing from the village school, ho studied at 
Liige, Cologne (f), Louvain (where he became tutor to 
the son of Count Manderstieid of Schleiden), Pans, 
and Orleans (where he studied law) In 1536 he became 
secretary to Cardinal du Bellay, minister of Francis L, and 
spent five years with him and with his brother Cardinal 
Guillaume du Bellay The cardinals Du Bellay belonged 
to that par^ among the French nobihty who desired on 
pohtical grounds an alliance betwen the German Protestants 
and Francis against the emperor Charles V, and who 
employ^id the leaders of the Strasburg citizens as inter- 
medianes Sleidanus, whilst among the humanists of 
Li4^ had adopted Protestant opinions, had learned to dis- 
trust the Romanist policy of Charles V , and was himself a 
strong support on rehgious and pohtical grounds of tho 
idans of the brothers Du Bellay Their confidence in him 
^ such that he was sent (1540) to watch the conduct of 
the French ambassador at Hagenau, and this brought him 

ProtestantLdts 

Wext year Du Bellay sent him to confer with the heads of 
^e SchmaMdic^gue, when he found his patron's idew 
unacreptable Philip of Hesse and the elector of Saxo^ 
would make no alliance with a foreign power against thi 
emperor, and (^trusted Francis personally became of his 
persecution of French Protestants It is 0038 ^?^ tb ! 
news made Du Bellay feel that he had noSher ueeVfo^ 

Francp < 3 ioTgi ? ^ political correspondence Tvith 

After some delav the hpuria f*+if^ necessary documents 
agreed to BucePs proposal and ®'^^“^kaidic League 
^ovk and finished the fet’volie^S fn 

he T\as aeaiu recallpil ^ a 040 in that year 

in a French embassy to Hem^^S 

collected mtenals foThfhisto^^n^T 

to Strasburg be was sent bw thoi- On his return 

sentatives to the diets of Frankfort Sw 

ho proceeded to hlurbure to ovtvI and thence 

of Hesse The SchmalLld STnVS-® of Piihp 

and also prevented the payment 

difficulties apphed to England for 

interc^ion received a yefrlTnension CranmeFs 

from Edward VI In continued) 

^ W os council 


representative from ^ ®°^°cil 

wth full powers to act for tba , ^frasburg, charged also 

RavensW Ueutlmgen, BlberaK”l^“'‘a®® ™geu, 
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in 1654 But vant of money, the death of his wife — 
Vrhom he had married in 1646 on his return from the diet 
of Frankfort— and other misfortunes compelled him to 
delay pnntmg The book at length appeared, — Gonmen- 
imiortm dc statu rehgioms et i etpiihhca:, Caiolo V Casaie, 
Libii XXVI (translated into Enghsh by John Daws m 
1560 and by G Bohum in 1689) But the troubles of 
Sleidanus were not ended The work uas too impartial 
to please any one, and c^ en the gentle Molanchthon was 
unable to praise it It remains notwithstanding the most 
•valuable contemporary history of the times of the Befor- 
niation, and contains the largest collection of important 
documents Tlio author died at Strasburg in October 1556 
m poverty, and inconsolable since the death of his wife 

See H Banmgartcn, Ueber Sleidanus Lehen und Bnefweehsel 
(1878), and Slcidans Jiricfioechscl (1881) 

SLIGO, a maritime county in the north-west of Ireland, 
in the province of Connaught, is situated between 63° 64' 
and 54° 28' N lat and between 8° 10' and 9° 10' W long , 
and IS bounded N" by the Atlantic, E by Leitrim, S E 
by Roscommon, and S and IV by Mayo The total area 
IS 461,129 acres, or nearly 705 square miles Its greatest 
length from north to south, between hlullaghniore Head 
and Lough Gara, is 38 miles and its greatest breadth from 
cast to west is 41 

The coast-line is very irregular and in some places rises 
into grand escarjiments and terraces Tlie principal inlets 
are Killala Ba}' and Sligo Bay, the latter subdivided into 
Brow n Baj , Druinchflc Buy, and Ballysadare Bay Near 
the coast are the islets of Iiushmurray, Conej', and Oyster 
Though Sligo cannot be compared for scenery -with the 
western parts of Majo, it is in many places charmingly 
picturesque, being well wooded and possessing several fine 
lakes and rivers, as well as some ranges of lulls which 
from their situation and grouping have a very striking 
effect In the north are the limestone elevations of Bon- 
bulbin (1722 feet) and Knocknarea (1078), contrasting 
finely ivith the adjacent nigged gneiss mountains, among 
which are icing’s Mountain (1965 feet) and Gullogherboy 
(1430) In the west are the ranges of the Sheve Qamph 
and O-v. Mountains, 1300 and 1600 feet respectively The 
Curlew Mountains (nearly 900 feet high) separate Shgo 
from Roscommon The principal nvers are the Moy, form- 
ing for a part of its course the boundary mth hlayo, and 
floiving south-westwards and then northwards into ICillala 
Bay, the Easky, flowing northwards from Lough Easky, 
the Ballysadare, "with its branches the Owonmoro, Owenbog, 
and Arrow or Unsliin , and the Garvogue, flowing from 
Lough Gill E-v:cept the finely situated Lough Gill (3130 
acres) extending into Lcitnm, Lough Arrow (3010), and 
Lough Gara (3683), none of the lakes have so largo an 
area as 400 acres 

Tlio Carboniforons Mountain Liinostono forms tho basis of a groat 
part of tho county, and includes tbo Lower Limestone calp or black 
shale senes and tlio Tipper Limestone, ivluoli rises occasionally into 
a lofty tableland There is n small tract of Yellow Limestone in 
tho extreme north, as also on tho north and north cast of Lough 
Gara, ■whence it extends into Maj o Tho Old Red Sandstone appeals 
in two masses near Lough Arrow A small tract of granite enters 
tho county on tho south w cst, coming from between Lough Conn 
and Foxford in Maj o, giving place to a broad bolt of trap poiphyrj 
bounded by a narrow mnge of Old Red Sandstone, which stretches 
in a north easterly direction along tho lino of tho Ox Mountains 
to Ballysadare Baj Iron is abundant, espociaUj in tho neighbour 
hood of the Ox Mountains, but from want of fuel is not worked 
Bure copper is found in tho beds of some of tho nvers, and sulphate 
of copper and iron pyrites occur in some places 

AgneuUurc — ^Thore is considomblo varioly both in tho character 
of tho soil and in tho agncultural advancement in different parts 
of tho county In some parts it is a light sandy loam resting on a 
freestone bottom, and in tho lower distncts a nch and deep mould 
•prevails rostmg on a substratum of limestone. Owing to tho 
moistncss of tho climate cattle feeding is found to bo tho most 
xcmunorativo method of fanning Out of a totol of 461 120 acres 
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231,/63 or 61 3 per cent in 1884 wore under grass, 86,365 under 
croM, 38,431 bog and marsh, 70,699 barren mountain land, 7677 
woods and plantations, and 417 fallow, tho remaining 16,987 acres 
being under water, roads, fences, Ac. The total number of hold- 
mgs ivas 16,862, there being 762 under 1 acre, 1443 between 1 and 
between 6 and 16, 4692 between 16 and 
M, 1620 between 80 and 60, and 1211 of 100 acres and upwards 
llio total area under corn crops in 1884 was 24,324 acres, while in 
1876 it was 30,810 , under green crops 25,897, in 1876 80,491 
under meadow and clover 30,120, in 1876 32,396 , and under flax 
24, in 18/6 176,- the total area under tillage liaving decreased 
between 1876 and 1884 from 93,872 to 86,366 acres Of tho coni 
crops in 1884 oats occupied 23,056 acres, and green crops and potatoes 
W,835 Tho number of horses botivoen 1876 and 1884 increased 
from 7244 to 8202, of asses from 7688 to 8471 , cattle decreased from 
97,668 to 89,468, sheep from 66,867 to 64,324 , pigs, again, increased 
from 10,726 to 26,000, goats from 3081 to 4746, and poultiy from 
277,113 to 306,509 According to tho landowners return Sligo 
was divided among 866 propnotors, possessing 448,397 acres at an 
annnal value of £210,382, or about 9s 4^d per acre TOie pnncipal 
propnotors were Colonel E II Cooper, 84,120 acres. Sir Robert 
Gore Booth, 31,774, ChailesTV O’Hara, 21,070, TV R. 0 Gore, 
21,010, Owen Wynne, 12,982, Colonel king Harman, 12,620, 
Hon Evcljn Asliloy, 12,426 , and William Phibbs, 10,607 
Manufitclurcs and of her Jnduitncs — Coarso woollens and hnens 
are inaniifacturcd foi homo consumption, and there are tannoncs, 
distilicncs, and browoncs in tho pnncipal towns A coiisidorablo 
mnoral trade is carried on at tho porta of Ballina (on tho Moy) and 
Shgo Tho flshoncs on tho const aro a nlnablo, and thoro are im 
portnnt salmon flshenos at tho mouths of tlio nvers 
Administration and Population — ^Tho county is divided into 6 
baronies, and contains 87 pnnshes and 4 parts of panshes, and 1292 
townlands. Tlio countj has three poor law unions — Dromoro West, 
Shgo, and Toborcurry— watli jinrta of tho unions of Ballina and 
Boyle (Roscommon) It is in tho Connanght circuit, and assiros 
aro hold at Shgo and quaitor sessions at Balljmoto, Easky, and 
Shgo It 18 in tho Dublin mihtaiy distnct, and thoro aro barracks 
at Shgo For parliamentary representation tho county has sinco 
1886 formed two diiisions (North and South), each returning a 
member Between 1841 and 1861 tho population decreased from 
180,886 to 128,616 or 29 per cent , and by 1881 it had decreased 
to 111,678 (65,144 males, 60,434 females), or 38 3 per cent sinco 
1841 In 1881 tho number of persons who could read and ivnto 
was 62,602, who could road only 16,674, who could neither read nor 
wnto 43,402 Tlioro were 2326 who could TOOak Irish only, while 
24,263 could speak Insh and Enghsh There were 10 suponor 
schools with 266 pupils, of whom 142 wore Catholics and 124 Pro 
testante, and 211 pnmary schools mth 13,714 pupils, of whom 
1 2,070 wore Catholics and 1644 Protestants. The principal tomis aro 
Sligo (population 10,808 in 1881), Ballina (1442 in Shgo and 4318 
in Mnyo), Ballymoto (1146), and Toborcurry (1081) 

Ilxstory and Antiguilics — In tho time of Ptolemy tho distnct 
was inhabited by tho Ndgnatas, tho capital Nagnaia being some 
whoro near tho sito of tho piosont town of Shgo Aftcniards it 
was possessed by a branch of tho O’Connors, called O’Connor Shgo 
On tlio landing of Henry II it gradually fell into tho power of flio 
Do Burgos Tho distnct formed part ol Connaiighlv whicli, in tho 
reign of Elizabeth, was divided into seven countiea On tho lands 
of Carrowmoro, between Shgo and Ballysadaio, thcio is a remark- 
ablo collection of Druidical remains, consisting of cairns, a circle, 
cromlechs, and pillar stones. At Dnimchffo is tho only round 
tower now remaining in tho county, and a beautiful Celtic cross 
13 feet 111 hoirfit Tho principal monastic nuns aro tho abbey of 
St Foolian at Billjeadaro, mth an ancient chnroli displaying some 
cunouB architceturo of tho 11th or 12th contuiy , tho romarkablo 
group of bmldings on Inishmurray , and tho abbey of Shgo, noticed 
under tho town below Thoro arc a considerable number of old 
costlos, but none of special interest 

SLIGO, tho chief town of the above county and an 
important seaport, is finely situated at tlio mouth of tho 
Garvogue, near Lough Gill, 137 miles north-west of Dublin 
by rail Tlio town is rathor irregularly built and has a 
decayed appearance, which somewhat belies its actual pros- 
perity Formerly it was fortified by a castle and walls, 
but of these there are novv no remains Tho abbey, 
founded in 1262 by Maunco Fitzgerald, lord-justice, is one 
of tho finest monastic nims in Ireland It was partly 
destroyed by fire in 1414 and again in 1642 TVithin 
recent years measures have been taken to preserve it 
Three sides of tho cloister of tho quadrangle still remain, 
and tho lofty quadrangular tower at tho junction of tho 
nave and chancel is entire. Tho eastern window, still 
ypiy pel feet, is of tho date of the original structure Tho 
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orange, vellow, or white. There are also structural differences in 
the stnus, as in the amount of inflation of the pterjgoid bones, 
x^hieh inicate real difference^ of species , bnt the materials in our 
museums are not yet sufficient to correlate these with estcnial 
characters and geographical ilistnbution The Lahits of all ate 
apparentlr alike. Thev are natives of Gmana, Brazil, and Peru, 
and one if not two speaes (5 tnfustxttus and B easlanetcejis) 
extend north of the Isthmus of Panama as (hr as Nicaragua Of 
the former of these Dr Seeman says that, though generally silent, 
a specimen in captivit> uttered a shnll sonnd like a monkey when 
fomWj pulled anav from the tree to wluch it uas holduig * 

Genus Cfiolxptu — Teeth | , the most anterior in both jaivs 
separated bi an interval from the others, very large, cammform, 
wearing to a sharp, bevelled edge against the opposing tooth the 
upper shutting in front of the lower when the mouth is closcil 
It alike the true canines of heterodont mammals ^ ertehre C 6 
or 7, D 23 2i, L 3 S 7-S, 0 4-6 One species (C dtdaelylut) has 
the ordinary number of lertebne in the neck , bnt an otherwise 
closely allied form {C hoffinanni} has bnt six The tail is very 
rudimentary The hand generally resembles that of PrnrfiiTiiis , but 
there are only two fnnchonal digits, with claws — those answering to 
the second and third of the tvpical pentadactvle manns The 
structure of the hind limb generally re«emblfe, that of Bradiijni*, 
the Bp)<eIIation * two toed referring only to the anterior limb, 
for in the foot the three middle toes are functionally developed and 
of nearly equal size. C didacixflus, which has been longest known, 
IS commnnh called by the native name of Unau It inhabits the 
forests of BraziL C h/iffmnnnt has a more northern geographical 
range, extending from Ecuador through Panama to Costa Rica, 
Its voice, frhich is seldom heard, is like the bleat of a sheep, and 
u t he animal is seized it snorts nolentlv Both species are very 
variable in external coloration. (W” H F ) 

SLOUGH, an urban sanitary distnct of Buckingham- 
shire, England, is situated on the Great Western Eailwar, 
miles west of London and 2 north of TTindsor 
llithm recent xears it has largely increased, and it con- 
tains a number of good shops and villas It is supplied i 
with water from artesian wells The parish church of St ' 
Maty, erected 1837, has been recently enlarged. Among i 
other pnbbc buildings are the British orphan asylum, the i 

the reading-room and hteraiy 
aT £i,rb Herschel, the astronomer, residS 

at Slough, and there constructed his telescope. The 
populahou of the urban sanitary distnct, which embraces 
parts of the parishes of Stoke Poges and Upton-cum Chal- 

SLOVAKS See Slavs 

SLOVENES See Slats 

SLUG See Svail. 
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timber, and wooden warm. ^ ^ lacoru, 
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paasmg through va4S 

less distinct cicatrices Pew^e^t!^^’ “ore or 
tive to human life as smallnos. anfl ^?^® ^®®“ ®o destruc- 
garded with horror alike ®^®'’ ^0“ re- 

accompaniments and disfifmn loathsome 

that n^ age and condiSS *^® 

to Its occurrence SuX 
ite ravages have been gi^tlr^inuS oountnes 


from uncommon, affecting esiicciall} thoae who arc un- 
protected, or whose protection has become weakened by 
lapse of time. 

Much obscunty snrronnds the early history of stnallpoic 
It appears to ha\c been imported into Europe from .^lo, 
where it had been known and recognized from remote 
antrgnify The earliest accounts of its existence reach 
back to the middle and end of the 6th century, when it * 
was described by Procoinus and Gregory ol Tours as occur- 
ring in epidemic form in Arabia, Egjyit, and the south of 
Europe. In one of the narratixcs of the expedition of the 
Abyssinians against Mecca (r 550) the usual nurvculous 
details are combined with a notice of smallpox breakrng 
out among the mxaders - Not n few authorities, however, 
regard these accounts as referring not to smallpox but to 
plague The most reliable statements as to the early exist- 
ence of the disease arc found in llhozcs (see lol w p 
805), by whom its symptoms were clearly de.scnbed, its 
liflthologv explained by a humonl or fermentation theoiy, 
and directions given for its treatment During the period 
of tbe crusades smallpox ajipears to haxc sjiread exten- 
sively through Europe, and hospitals for its treatment were 
erected in manv countnes But at tins period and for 
centuries afterwards the references to tlie subject include 
in all likelihood other diseases, since no precise distinction 
appears to have been made between the difilrent forms of 
eniptiie fever until a comparatuclj recent date Small- 
pox was known in England ns early as the 13th century. 
and Lad probably existed there before It appears to bai o 
been introduced into America shortly after the discovery 
of tlmt continent, and therci as ui Europe and throughout 
the known world, destructive epidemics were of freouent 
occurrence dunng succeeding centuncs 

^‘“tor in the ongin of smallpox is con- Con- 
^ ** renlady being probably the most contagious of 
aU dKeases Its outbreak in epidemic form in a locality 
may frequently be traced to tbe introduction of a single 
case from a distance. The most direct means of S 
smallpox IS inoculation (see below) By far 
the most common cause of conveyance of the disome 

surroundings of those already afifccted. Tin* 

Dustidei v:«„ii„ ereption till the drying up of the 
by the bodies oMhosTX W 

upon their bodies. ^CThat ^b^®” T 
disease t» utero Dark skinr^^ ^ undergone the 

m... r.ad.1, 
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but there are numerous excentionT recurrence, 

crowding and aU msamter^ ° Over- 
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porlodlc epidemic outbreaks in laigc centres, and tbo 
ell known fact that the most severe coses occur at tlio 
comniouccnient, — those least protected being necessarily 
more liable to bo first and most seriously attacked 

While the sjmptoins of smallpox are essentially the 
same in character in all cases, tliey are variously modified 
according to the form whicli the disease may assume, 
there being certain well-marked varieties of this as of 
most other infectious maladies The following descrip- 
tion applies to an average case After the reception into 
the system of the smallpox contagion the onset of the 
symptoms is preceded b} a period of incubation, during 
which the patient may or may not complain This period 
IS bclicv cd to be from about ten to fourteen daj s In cases 
of direct inoculation of the virus it is considerably shorter 
The invasion of the sjmptonis is sudden and severe, in 
the form of a rigor followed by fever (the pnmati/ fevet), 
in which the temperature rises to 103“ or 104“ I^ahr or 
higher, notwithstanding that perspiration may bo going on 
A quick pulse is present, together with thirst and con- 
stipation, while intense headache accompanied with vomit- 
ing and pain in the back is among the most characteristic 
of the initial sjniptoms Occasionally the disease is 
ushered in bj convulsions Some authorities hold that 
the more violent the invasion the more severe the attack 
IS hkclj to prove These symptoms continue with greater 
or less intensity throughout two entire dajs, and during 
their course there may occasionally he noticed on various 
part's of the hodj, cspccmll> on the lower part of the 
abdomen and inner sides of the thighs, a dilTuso redness 
accompanied b} slight spots of extravasation 
the nppeamnee somewhat resembling that of scarlet fever 
These “prodromal rashes," as they are termed, appear to 
be more frequent in some epidemics than in others, and 
they do not seem to have an) special significance They 
are probably more frequently seen m cases of the mildest 
form of smallpox (varioloid), referred to below On the j 
third da) the characteristic eruption begins to make its | 
appearance It is almost always first seen on the face, 
particularly about the forehead and roots of the hair, in 
the form of a general redness, but upon this surface 
there may ho felt by the finger numerous elevated points 
more or less thickly set together Tho eruption, w'hich is 
accompanied by heat and itching, spreads over tho face, 
trunk, and extremities in the course of a few hours, — con- 
tinuing, how ov er, to come out more abundontl) for one or 
two days It is alw ays most marked on the exposed parts , 
but m such a case as tliat now described the individual 
“pocl>^” are separated from each other (discrete) On 
the second or third day after its appearance the eruption 
undergoes a change,— the pocks becoming vesicles filled 
with a clear flmd These vesicles attain to about tho size 
of a pea, and in their centre there is a slight depression, 
Givmg the characteristic umbihcated appearance to the 
pock Tho clear contents of these vesicles gradually become 
turbid, and by tho eighth or ninth day they are changed 
into pustules containing yellow matter, while at the same 
time they increase still further in size and lose the central 
depression Accompanying this change there are ^eat 
surrounding inflammation and swelbng of the skin, whicii, 
where the eruption is thickly set, produce much disfigure- 
ment and render tho features unrecognizable, while the 
affected parts emit an offensive odour, particularly if, as 
often happens, tho pustules break The eruption is 
not only on the skin but on mucous membranes, that oi 
the mouth and throat being affected at an early penod , 
and the swelhng produced here is not only a source of 
great discomfort but even of danger from the obstruction 
thus occasioned in tbo upper portion of the air-pnssages 
The voice is hoarse and a copious flow of sahva comes from 


tlie mouth The mucous membrane of the nostrils is siim- 
laily aflected, while that of the eyes may also be involved, 
to tho danger of permanent impairment of sight The 
febrile symptoms which ushered in the disease undergo 
marked abatement on tho appearance of the eruption on 
the third day, but on tho eighth or ninth, when tho 
vesicles become converted into pustules, there is a return 
of the fever (secondary or svppvrattve fevet), often to a 
soveie extent, and not unfrequently accompanied by pro- 
minent nervous phenomena, such as great restlessness, 
dcluium, or coma On the eleventh or twelfth day the 
pustules show signs of drying up (desiccation), and along 
with this tho febrile symptoms decline Great itching 
of the skin attends this stage Tho scabs produced by 
tho dried pustules gradually fall off and a reddish brown 
spot remains, which, according to tho depth of skin in- 
volved in the disease, leaves a permanent white depressed 
scat, — this “pitting" so characteristic of smallpox being 
specially maiked on the face Convalescence in this form 
of the disease is ns a rule uninterrupted 

There are certain varieties of smallpox depending upon Variatiaa, 
the form it assumes or the intensity of the symptoms 
Conflveni smallpox (vanola confluens), while essentially the 
same in its general characters ns the form already described, 
differs from it in the much greater seventy of all tho 
s)Tnptoros even from the onset, and particularly in regard 
to the eruption, which, instead of showing itself in isolated 
pocks, appears in largo patches run together, giving a 
blistered aspect to the affected skm This confluent condi- 
tion IS almost entirely confined to the face, and produces 
shocking disfigurement, while subsequently deep scars re- 
main and the hair may bo lost The mucous membranes 
suffer m a similar degree of seventy, and dangerous com- 
plications may anse from the presence of the disease in 
the mouth, throat, and eyes Both the primary and 
secondary fev ers are extremely severe The mortality is 
very high, and it is generally estimated tliat at least 50 
per cent of such cases prove fatal, either from the vio- 
lence of the disease or from one or other of the numerous 
complications which are specially apt to attend upon it 
Convalescence is apt to he slow and interrupted Another 
variety is that m which the cniption assumes tho hamor- 
thaqic form owing to bleeding taking place into the poclm 
after their formation This is apt to be accompanied vnth 
hemorrhages from various mucous surfaces (particularly in 
tho case of females), occasionally to a dangerous degree 
and with symptoms of great prostration Many of such 
cases prove fatal A still more serious form is that termed 
viahgnant mallpai, m which, as m tho malignant forms 
of other infectious diseases (see Measles and Scablet 
Fevtir), the patient is from the onset overwhelmed vvith 
tho poison and quickly succumbs, — tho rash scarcely, if at 
all, appearing or showing tlio hcemorrhagic or purimnc 
character Such cases are, however, comparatively rare 
The term vanoloid or modified smallpox is npphed to 
cases occurring m persons constitutionally but httle sus- 
ceptible to tho disease, or in whom the protective infl«e«co 
of vaccination or a previous attack of smallpox stiU to 
some extent exists Cases of this mild kind 
common occurrence where vaccination has been systemati^ 
ally earned out As compared with an o* 

the unmodified disease as above desenbed, this form is 
very marked, the differences extending to all the phenomena 

7S«^ “Sis 
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Ifiss in seventy (2) As regards the eruption, the 

Z. tto3X or ovou 



164 


S M A — S M A 


absent There is little or no pitting (3) As regards com 
plications and injnnons results, these are rarely seen and 
the risk to life is insignificant. 

udaBt Tanous circumstances affect the mortahty in ordinary 

Mn smallpox and increase the dangers attendant upon it 
The character of the epidemic has an important influence 
In some outbreaks the type of the disease is much more 
severe than in others, and the mortahty consequently 
greater Smallpox is most fatal at the extremes of Me, 
except in the case of vaccmated infant^ in whom there is 
immunity from the disease Again, any ordinary case 
with discrete eruption is serious, and a case of confluent 
or even semi-confluent character is much more grave, while 
the hsmorrhagic vanety is frequently and the malignant 
always fatal Numerous and often dangerous complica- 
tions, although liable to arise in all cases, are more apt to 
occur in the severer forms, and in general at or after the 
supervention of the secondary fever The most important 
are inflammatory affections of the respiratoiy organs, such 
as bTOuehitiB, pleur^y, or pueumoma, diphthentic condi- 
tions of the throat, and swelling of the mucous membrane 
of the larynx and trachea Destructive ulceration affect- 
ing the ejes or ears are well known and formidable dan- 
gers, while various affections of the skin, in the form of 
erysipelas, abscess, or carbuncles, are of not infrequent 
occurrence. Persons of enfeebled health, and thoge whose 
constitutions are impaired by mtemperancci readily suc- 
cumb to attacks of smallpox, even of comparatively mild 
character, as do also pregnant women, to whom this dis- 
ease 18 pecuharly dangerous 

Ina The most important of all the conditions tending to 
affect the mortahty from smallpox, alike m the individual 
and the commimity, is the protection afforded by Vaccina- 
Tiotrjq V ) During the first decade of life, if vaccination 
IiM been fully and successfully accomplished in infancy 
the risk of death from smaUpox is nil, but^ should the 
d^e ^ caught— which is improbable— it will in aU 
likelihood show itself m the mild form of vanoloid. As 
regar^ revaccination, it has been found in aU smallpox 
hospitals that the attendants and nurses escape the disease 
^en revaccuiatei In the expenence of the late Dr 
vv alter Lems m the case of an average of 10,504 nersons 

K“v£r?ri“ General Post Offic^ndon, 
all of whom had to be revaocmated on admission it was 
proved that m the ten years 1870 79 not a single fatal 
case of smallpox occurred, and only ten mild ernes were 
seen dunng a pe^ embracmg two epidemics 

. treatment of smallpox is conducted 

upon the Mme general pnnciples as that for the other 

of the patiem, fhould Wdl preS t 

tion The patient sLonM i./« recent vaccina 

lated but somewhat darkonui ^ ^ well-venti- 

skin should be sponged soups, Ac The 

the month and throat washed 

of potash, Condys flmA or r solution of chlorate 

«vwe cak mth eSr. r ^rifeotunt In a 

may be advantageously emnloTOd'^ ^ostration, stimulants 

always carefnll/ watched L Patient should be 

miy watched, and special vigilance is caUed 


for where dehnuto exists This sjunpiom maj sometime^ 
be lessened by sedatives, such as opium, the bromides, 
or chloral With the view of preventing pitting many 
applications have been proposed, but probably the best 
are cold or tepid compresses of light vv eight kept constantly 
applied over the face and eyes The water out of which 
these are WTung may be a weak solution of carbolic or 
boracic acid liTlien the pustules hav o dried up tlie itching 
this produces may be much relieved by the application of 
oil or vaseline Complications arc to be dealt with as they 
arise and the severer forms of the disease treated in refer 
ence to the special symiptoms presented In case.s vvlicro 
the eruption is tardy of appearing and the attack threatens 
to assume the malignant form, the vvTiter has seen marked 
benefit attend the use of the wet jiack Disinfectants 
should be abundantly employ ed in the room and its v icinity , 
and all clothing, Ac, in contact with the patient sliould bo 
burnt 

Inoculation — Previous to the introduction of vaccination Inocula 
the method of preventive treatment by what was known Ilon- 
as inoculation had been employed Tins consisted in in- 
troducing into the system — a similar way to the method 
now commonly employed in vnccination—the smallpox 
virus from a mild case with the view of reproducing the 
disease also in a mild form in the person inoculated, and 
thus affording him protection from further attack Tins 
plan had apparently been resorted to by Eastern nations 
from an early penod in the history of the disease It was 
known to be extensively practised in Turkey in the begiii- 
ning of the 18th century, when, chiefly through the letters 
of Lady Jfaiy Wortley Montagu, it became known and was 
speedily adopted in England Tlicre is no doubt, both 
frtan the statistics of the Smallpox and Inoculation Hospital, 
^ndon, and from the testunony of physicians throughout 
he country, that this practice made a marked impression 
fatality of the disease, and was itself attended 
jnth extremely little risk to life Tlie objections to it, 
W^r, were great, for, although usually conveying the 
smaUjtex in a mild form, it not unfrequonth took effect 

the disfiguring 

results of the disease remained Further, each inoculated 
person upon whom the operation took effect became for 
a possible source of infection to others and 
practice tended to spreaiLthe disease 
so to increase the general mortality ^ Although inocu 
la^n continued to be practised for a numbS of 

Jenner’s great discoveiy, it gradualSc- 
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There is no internal ondenco of any morbid origin, how- 
o^ or, for the poem is full of a healthy and ^ irile energy 
As a boj ho iras delicate and precocious, wth a facile gift 
of ^c^<c, ■uluch alrcadj Aion him a certain notoriety, of not 
the best effect hnplj, at Durham school, irhither lie had 
been sent on loaimg a jireparatorj school at ^Maidstone 
During a hohda-s MSit to Eaby castle his bojnsh gifts 
attracted the interest of the duchess of CIo\ eland, nho 
iiindc him an allou-ance of ;£40 a 3 car, nluch was con- 
tinued until her death, and nliich possibly scried further 
to iicaken his self-reliance At Cambridge, iihcro ho lias 
entered at Pembroke Hall in 1739, ho led a rather dissi- 
pated life, getting licanli into debt, and, iihile ho easil} 
excelled in certain congenial branches of stud}, ho paid 
little attention to the usual college routine In spite of 
his irregularities, ho nas iiiado a fellow of his college in 
174”), and at a later date won the ncwl} instituted Seaton 
prirc for an English poem, — the subject each } car being 
one of "the attributes of the Supremo Jleing" Smart 
gained this prire fiie tunes 111 all Ecsorting then to 
London and inarrjing there a daughter in-law of Noivbori, 
the publisher, the poet atteinjit^ to make a Imng b} 
literar} hack-work and journalism, but sank graduallj 
into difliLultics through his iinproiideut and dissipated 
habits, so that his wife and children were at last obliged 
to Icai c him His misfortunes seem to hai 0 culminated 
111 the fit of iiisanit} associated with A Sonff to David, 
which was published in 1763, and in 1771 Smart died 
from the effects of poicrti and disease 
Aimd Ml Ills nnsinos Smart must lia\ 0 beau falrlv imlustnous 
if Insjouriinli'itio work wns at all proportioii'itc to his iiioro sub- 
stantial litcrnn nrofluctioiis Of all that ho wrote, howoicr, A 
iiom to Dand will alone bear tlio test of time Unlike in its slinplo 
forceful treatment and impressii 0 directness of expression, ns lias 
been said, to am tiling else in 18tb centun poctrj, the poem on 
anal} sis is found to di [)ond for it» unique effect also upon n certain 
iiigcnuitj of construction, and tho no\cl ivaj in wliicb Band’s 
ideal qualities are enlarged upon This will ho more rcadilj under 
stooil on reftrcncc to tho folloiving aorse, the first twobo wonls of 
whicli become in turn tlio kcj notes, so to speak, of the twcho 


sutceeding verses — 


“ Gnat anlinnt, plons, gotnl, and clean, 
biililiiui, contemplntlie, aenni 
btronp constant, pleasant, wlso I 
llriplit elHuencc of cxcoctUtiB Brace , 
lliKt man 1— the awiniiess, anil the race, 
The IH-rll, ami the pritt 


The last line is cliaractcnstic of another iwculianta in A Song to 
Un id, till, clfti tia i nse of alliteration to lomplctc the initial ciictg} 
of the stanra in mam instances. Unt in the poem throughout is 
mealed a iKictic qualita winch eludes cntii.nl nnnbsis and giacs 
its w ntcr an ixeeiition d interest hardl} niaintnuicd ha Ins other 


i v>H<7 lo Parltl Is fonnd Jn soniOTrlint ahorleneil form In Ward a EiioUth 
\ol til and biiiarta other lioeiiis are pain In Anili won s ilrIHrt 
Mih xl , which contains also a flill account ofhts lift. 

SMEATOE, Tomr (1724-1792), English civil engineer, 
the son of an nttoriie}, was born at Ansthorpo Lodge, near 
Leeds, on Sth June 1724 Ho received a good education at 
the grammar-school of Leeds, displaj ing special proficiency 
in gconictrj and arithmetic At n voij early age lie 
eainced a great liking for tho use of mechanical tools, and 
in his fonrtconlli or fifteenth jear contriaed to make a 
turning-lathe On leaving school in his sixteenth } ear ho 
was employed in his father’s office, but, after attending for 
some months in 1742 tho coiiits at IVestininstor Hall, ho 
carncstl} requested to bo alloavcd to follow some mechani- 
cal profession He became apprentice to a philosophical 
instrument maker, and m 1750 sot up in business on his 
own account Besides improving xarious mathematical 
instruments used in navigation and astronomy, ho carried 
on several experiments in regard to other mechanical 
appliances, amongst the most important being a senes on 
which lie founded a paper — for which he received the 
Coploy medal of tho Roval Sociot} in 1759 — entitled Att 
Dxpenmental Inqiarj/ concerning the Jfattiv Powers of 


irate; and, Wmd to turn Mdh and other Machines depend- 
mg on a Circular Motion In 1764 he made a tour of 
the Low Countries to study tho great canal works of foreign 
engineers Already by his papers read before the Royal 
Society and his intercourse with scientific men his abilities 
ns an engineer had become well known, and m 1756 
apphcation was made to him to reconstruct the Eddystono 
lighthouse, which had been burnt doivn in December of tho 
previous year (see LroHTHOUSE, ^ol xiv p 616) Smeaton 
now began to bo much consulted in regard to all lands of 
important engineering projects, including river navigation, 
tho drainage of fens, the designing of harbours, and the 
repair and construction of bridges, owing to the thorough 
ongmcoring skill ho displayed in every operation he under- 
took In judging of his nchiexemonts it ought to ho 
remembered that he was tho precursor of the great modem 
engineers James Watt said of liim, “ His example and 
precepts have made us all ODgineers ” Ho combined in a 
remarkable degree theoretical with practical skill, much of 
his success being duo to tho fact that, as Stevenson states, 
“he was an incessant experimenter" A considerable 
portion of Ins time was also devoted to astronomical studies 
and obscr\ation 8 , on which he read \anous papers before 
the Rojal Society In order to prepare an account of 
tile various works on which he had been engaged as an 
engineer, Smeaton rosoh ed to retire from his profession, 
but ho only lived to complete in 1791 Ins A'a? mtii'e of the 
Duildmg of Eddgitone Lighthouse Ho died at Austhorpe, 
2Sth October 1792, and was buried in the old parish cburcli 
of Whitkmk 

See A Short Parratxie of the Oenvus, Info, and Works of the lot* 
Mr John Smeaton, 1793 , nnd Smiles, Lives of the Engineers 

SMELL 13 a sensation excited by the contact with tho 
olfactory region of certain substances, usually in a gaseous 
condition and necessanlj m a state of fine subdivision 
The sense is widely distributed tbrongbout the animal 
kingdom Tho lower animals, especially those breathing 
in water, become cogmzant of the presence of odoriferous 
matter near them without touch, vision, or hearing, nnd 
we suppose that they do so by some sense of taste or 
smell, or a combination of both In such cases smell has 
been appropriately termed “taste at a distance," by which 
IS meant that particles of matter may ho diffused through 
tho x\nter so as to come into contact with the terminal 
organ and give rise to a sensation sucli ns w'ould liaie 
been excited had tho matter from which tho particles 
emanated come directly into contact w ith the ncr 5 e-end- 
ings It is therefore of no great importance whether such 
sensations in hiimblo aquatic organisms are termed taste 
or smell In tho higher nir-breathing animals, however, 
tho senses are differentiated that of taste is found at the 
entrance of tho alimentary canal, whilst that of smell 
guards tlie opening of tho resjnratory tract This mow 
assists in tho interpretation of various structures mebwim 
in the lower forms -which have been fairly regarded by 


nturahsts os olfactory organs 

Comnaratire Vieto of Olfactory Organs —In vnnons Mediuie 
it like depressions, lined witli ciliated opitliolmm, on the dore 
dooftlioexcniation in which tlio ‘‘marginal “"S 

xio been called olfaitorj regions. In many Arthropoda the sciiw 
•smell IS locnteiliti delicate tubular striietiires. or conical projcc- 
ons, found on tho niitoniue nnd connoted with 
pins nro mot witli in Crustacea In CuchpsfCojMipoda), 
fd Ihoraeostraca olfactorj hairs are present as delicate nppon- 
igcs of tho antonor nntonnro, chiufl} m the “ 

-^opoda tho anterior nntennro hnio a comb like 
farmVn great number of olfactorj hairs 
■gins Inrgolj developed, usunlli in the form ^ 
nobs on tlio nntonmo, and connected with mEimelh- 

ijs Olfactorj organs arc also mot with in Mollusm 

fnchiata tliej appear l«nrs So sur’ 

1 aquatic Gasteropoda ns tufts of hnira ®“*‘®thoso ^arts whoro 
CO of tho body and siiccinllj aggregated m those pans wiiom 
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tactile sensibility is highly ilevelopcd , in teirestnal Gasteropoda 
the antenniB bai e on tlieir end plates a number of club-shaped oclle 
vitU rods, which are held to be olfactory, and recently in the 
same class Sprcngol has shown that an organ “which was supposed 
to bo a rndunentary gill, and is inneirated from the supra intestinal 
ganglion,” has an olfactory function In Asoidtans the olfactory 
region is behoved to be a depression on the wall of the pharynx, 
situated in front of the gangUon, and lined with ciliated epitliehum 
In Fishes the olfactory organs consist of a membrane (the pitiii 
taiy membrane) lining one or two pits, to which the olfectory or 
lint pair of eranwl neries are distributed. This highly lascolnr 
membrane is usually thrown into numerous folds, so as to admit 
of an extensive surface being packed into small space, and it is 
covered by ciliated epithelium In the lowest vertebrate. Ampin 
oziis, the olfactory organ is a simple uneymmetneal pit at the 
anterior end of the nervous system In the hag fishes (Mpxintdse) 

the olfactorv tut has a twistanor nnanmrr 1 -IiA nalafa 


Lve tne nostnis derenaed by a scale, and the crows {OorvidiB) havo 
a bunch of Btiff feathers for the same purpose. The septum or 

S artition between the nostnis is usually complete and is formed of 
one and cartilage The onter nail of each nasal possane is 
furnished with throe tnrbinal or twisted shell like bones, of i^icJi 
the middle is the largest, thus affording a considerable extent of 
olfactory surface In most birds there ato two postenor nasal 
apertures commnnicating with tho jialatc , but in some, as in the 
cormorant and gannet, the passages unite and there is only one 
opening In birds the upper part of tho nasal passi^ is rooro 
especially devoted to tho sense of smell, whilst the loner part may 
be regarded a.s the beginning of tlio respiratoiy tract. This m in. 
dicated by the arrangement of tho nen es, tho olfactory nen c being 
distnbnted to tho membrane covering tho septum and tho supenof 
and middle tnrbmatcd bones, wbilat tbu lowur OTt/'l A*. 


as tne ^vrasses, iiave a singlo nasal opening, 

two the anterior can be closed by a \ahe. " The olfactory region 
may bo extensive omng to tho pituitary membrane being throTm 
into plaits or fold^ and it may be divided into two poraons, one 
quite smooth and tho otlier plicated The smooth portion, prol^ 
aWy iu,ting oa a reaenott, may be large, extending down to tbe 
m ^ part of the palate, as m 

' (Owen) The nasal cavities exist below the snout in 
fo™ in tho rays, and beneath the 

fore part of the lirad, behind the base of the rostrum, in tho saw 
fi h In fishes the olfactoiy organ is guarded by valves, con 
ig cartilamnons nlates movAil iiv mtla/tlAO 4.1 


iw JOWL A contrast as regards tho anatomical arrangements for 
too olfactow sense 18 well seen on comparing tho turkey with tho 
o olfactoiy nerve is small, about one 

""d IS distnbnted over a small 
T1.A A® O'er a supenor turbinaL 

I*"® “ and the olfactoiy 

“"’’"g to tho largely dovoloiicd supmor turbinm 
^ There can bo no doubt that t^io camon eating vultnro m 
^id^ from distances to its food by the sens! 7f smclf 
««i xn snen nsnes tde olfactoiy organ is gnarded by valves, con Thflim i '‘A 'Tsion ’ 

taming Mrtilaginons plates moved by mnsaS, and we may^bere The development in Mammalia 

covering tho upper or ethn,o-torSnal\oU! 
uig {lie Organ of smell is bounded 1)\ the nvefmnVni *^®”tain 

in many or all of the Lnes Xt^ Au)]^ ®*"“®®® 

by which toe two nostnis a™ fnrmDa « taedmn partition 

and «, built up by processes of the 


™nciuae witn yaen “that these fishes scent as well « smell, 
thV ? for odonferous impressions by rapidly changmg 

the current ofwatertoroagh toe olfiitoiy sac.” ^ ^ ® 

'T„‘"'8an* of-<f»nj>Aiiia are always paired Canties 
anteriorly intbin tha bps or further 

Frogs Biid toads “ palotal opening 

SVo Sito”'^ TheSSs 

(£!p;m4 toe derail no, 1“ evokes 
M Single and in the median lino f internal nostnl 

orifices can bo closed by lahes water snakes the external 

Xu iA. Li. T 


and m buiUnp by pw^iSTtoe nr?r“®ri “"‘I ^"rtilage 
the ndgcsof the n^rmT„hnA too vomer, and By 

inth wloh the romer w^cutafS’ “"®®’ P^maxillanci 
the beginning of the i i®®®“8e tfius formed is 

into a more or less mobi^ partmllMl^n®"^ *® continued forwards 


Armsfiaios Ld mobile m tkA m movement 
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Tolumo to all tlio rest, and In Clilamydt^hcnt^ (dwarf armadillo) the 
froiitals aro raised “ into a jmr of domes ” by sinuses in them com 
niunicating intli tliu largo olfactory cantj In most armadillos 
tlio external noso is strcnrtlicnod bj small bones Tho air sinnsts 
in tho sloth extend nnwanls into tho frontnls and doiniwanls into 
tho sphtiioid bone No Cctncrans has o olfactory oigans, oxcejit llic 
bnlecn or wimlcbono m hales, and thus arc doioid of tho sense of 
smell In tho manatco (Sirnna) the nasal openings are placcit 
far foniards and have movable cartilages, ana tho bonj walla of 
the nasal \»assagcs arc not extensu o in proportion to tho siro of 
tho rust of .the bknll Tho elephants [Prohoseitirn) haio tho ivirt 
of the nasal cn\ it} conecriiLd in sihlII contracted ami narrow, but 
tiie caiiti IS prolonged into tho trunk, at the end ofuldch aro tho 
nostrils, tho nasal cant} cominnnicatcs nith sinuses ])ciincating 
cicr\ bone of tho cmiiium Tho tapirs haao a sliortor but acr} 
mobile proboscis, and the dovolopnu nt of tho nasal passages i^cx 
tcnsise Tho horse has tho power of dilating and contracting each 
nostril, and the cribriform plates transmit aer} numerous olfactoiy 
ncrics from tho olfactory bulbs, winch aro largo in proportion to 
the sue of tho rest of the brain Tho Suidtc (swine) hose a largo 
and conlidcx olfactor} region, tho accessor} sinuses or spaces 
attain a great doielopment, tho noso is prolonged and tmneatc, 
the cartilages forming a complete tube, winch is a continuation of 
tho bons nostrils, and these tubes open on a naked disk In the 
ox and sheen tho olfactoi} region is large, hut not so largo ns in 
the horse Tho external, glandular, and moist part of the nose is 
a linear tract running from the mul furrow of tho upper lip to tho 
obliquo nostnl in tho sheep, and tins portion passes throiigli mam 
gradations in size, ns seen in tho roebnek, tallow deer, red deer, 
and tho ox The Gmmora haso tho etliino turbinal and maxillo 
turbinal regions oi cn more largels dc\ eloped than in ITtrbivora, 
and tho latter portion reaches its maximum in tho seals, where 
“these tiirbinals seem to block up tho entr} of tho nasal rcspi 
rotor} passages, and must warm tho air in arctic latitudes os 
well ns arrest eicr} indicntiou from tho clIluMn of alimontar} 
substances or pre\ (Owen) In Quadntmana tho nasal chamber 
becomes shorter aiul gams in depth, but not proiiortionall} 
In tho plat} rhino monkc}B tho cartilage forming tho septum 
Iiecomcs ilnttenid antcnorly, pushing tho nostnls outwards In 
tho catarrlnnes this flattening is inucli less, so that tho nostnls are 
approximated In both groujis tho nostnls aro not tcniiinnl In 
Van tho chief charoctcnstic is the prominence of tho foro )nrt of 
tho chambers, with the nostnls on the lower surface, and the noso 
IS supported b} cloicn pieces of cartilage, of which one ls medial, 
tho others lateral, m fiio jiairs The size and form of tho septal 
or medial cartilage mainly determine the shape and proimnonco of 
tho nose It IS least doi eloped but thickest iii tho Negro and 
rapitaii races (For a dcsonption of tho muscles of tho noso in 
man, see A^\TOsn, aol i p 817) 

Tlic interior of tho noso is divided plij Biologically into two 
portions, — (1) tho upper (reffto of/adona), which ciiibraces 
tho upper part of tho septum, tho iqipor turbinated bone, 
and ft portion of the middle turbinated bone , and (2) tho 
lower portion of the cavity (lo^io leipiraiona) Tho 
olfactorj region proper has a thicker mucous membrane 
tban tho respiratory, it is covered by a single layer of 



Ijonattwdlnnl sccUnn throngli tlio oirnctor} incinlimno of cujaoa pip x about 400 
1, Olfactnia pjiltbclliim on free surface 2 plexus of olfacton nmo jlyrca 
3, pouclies of serous glamis containing cpltliollal colls. Prom Klein a Aflat of 
Jlmologv 

epitbeliol cells, often branched at their lower ends and 
containing a yellow or brownish ted pigment , and it con- 
tains peculiar tubular glands named “ Bowman’s glands ” 


Tho respiratory portion contains ordinary serous glands 
to tho olfactory region also aro the terminal organs of smell 
These are long narrow cells passing to the surface between 
tho columnar epithelium covering tho surface (See Ana- 
tomy, vol 1 p 885, fig 76) Tho body of tho coll is 
spindle shaped and it sends up to tho surface a delicate 
rod-liko filament, w hilst tho deeper part is continuous with 
varicose nerve-filaments, tho ends of tho olfactoiy nerve 
In tho frog the free end terminates iii fine hairs 
Phyncal Causes of Smell —-Electrical or thermal stimuli 
do hot usually gl^ o rise to olfactory sensations Althaus 
states that electrical stimulation caused a sensation of tho 
smell of phosphorus To excite smell it is usually sup- 
posed that substances must bo present in tho atmosphere 
in a state of fine subdivision, or existing as vapours or 
gases Tho fineness of tho particles is remarkable, because 
if the air conveying an odour bo filtered through a tube 
packed with cotton ivool and inserted into tho noso a smell 
IS still discernible Tins proceeding completely removes 
from the air organisms less than tho TtnrWrrt^ of an inch 
in diameter winch are tho causes of putrefaction and 
fermentation A gram or tw o of musk will scent an apart- 
ment for j cars and at tho end of the time no appreciable 
loss of w eight can bo detected Substances exciting smell 
are no doubt usually gases or vapours Only a few ten- 
tatn e efforts Imx o been made to connect tho sense with tho 
chemical constitution of tho substance One of the most 
important of these is in an Essay on Smell, by Dr William 
linmsay of University College, Bristol The following 
gases have no smell — hydrogen, oxygen, nitrogen, water 
gas, marsh gas, olefiant gas, carbon monoxide, hydro- 
chloric acid, formic acid vapour, nitrous oxide, and ammonia 
(It IS necessary, of course, to distinguish betw'cen tho sensa- 
tion of smell and tho irritant action of such a gas as 
ammonia ) Tho gases exciting smell aro chlorine, bromine, 
iodine, tho compounds of tho first two with oxygen and 
water, nitric peroxide, vapours of phosphorus and sulphur, 
arsenic, aiitiuiony, sulphurous acid, carbonic acid, almost 
all tho volatile compounds of carbon except those already 
mentioned, some compounds of selenium and tellunum, 
tho compounds of chlorine, bromine, and iodine with tho 
above-named elements, and some motals Chlorine, 
bromine, iodine, sulphur, selenium, and tolluruim, which 
are x olatilo and give off vapour at ordinary temperatures, 
have each a charactenstic smell Bamsay points out that 
as a general rule substances having a low molecular weight 
have either no smell or simply cause irritation of tho nostnls 
Ho also shoivs that in tho carbon compounds increase of 
specific graxity ns a gas is associated to a certain point witli 
a sensation of smell Take tho marsh gas or methane 
senes commonly called tho paraffins Tho first tw o have no 
smell , ethane (fifteen tunes os heavy as hydrogen) has a 
faint smell , and it is not till butane (thirty times heavier 
than hydrogen) that a distinct sensation of smell is noticed 
Again, a similar relation exists among the alcohols Sfethyl 
alcohol lias no smell Ethyl, or ordinary alcohol free from 
ethers and water, has a faint smell , “and the odour rapidly 
becomes more marked as w o rise m tlio senes, till the limit 
of volatility 18 reached, and xvo arnxo at solids with such a 
low vapour tension that they gix o off no appreciable amount 
of vapour at tho ordinary temperature ” Acids gam in 
odour witli increase in density in tho form of gas Thus 
formic acid is devoid of smell, acetic acid has a charactoristio 
smell, and tho highci acids of tho senes — propionic, butyric^ 
valerianic — increase in odour It would appear also tliat 
“ the character of a smell is a property of the element or 
croup xvhich enters into tho body producing tho smell, 
and tends to make it generic” Many compounds of 
chlorine, hydrogen, compounds of sulphur, selenium, aid 
tellurium, the paraffins, tho alcohols, the acids, tho mtntcs 
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tho amines, the pyndine senes, the benzene gronp, have 
each a characteristic odour Bamsay has advanced the 
theory that the sense of smell “ is excited by vibrations of 
a lower period than those which give rise to the sense of 
light or heat,” and ho points out a series of important facts 
in support of this view He states that to produce the sen- 
sation of smell a substance must have a molecular weight 
at least fifteen tunes that of hydrogen For instance, the 
specific gravity of marsh gas is eight (no smell), of ethane fif- 
teen (faint smell), of propane twenty-two (distinct smell) 
Again, prussic acid has a specific gravity of fifteen, and many 
persons fail to detect its odour Burther, Bamsay sup- 
poses that smell may be excited by vibrations, and suggests 
that tho penod of vibration of the lighter molecules is too 
rapid to affect the sense , at last a number of vibrations is 
reached capable of exciting the sense organ, and beyond an 
upper limit the sense is again lost Graham pointed out 
that odorous substances are in general readily oxidized,^ 
Tjndall showed that many odorous vapours have a con- 
siderable power of absorbing heat. Talang tho absorptive 
capacity of tho air as unity, the following absorptions were 
obseri oi in tho respective cases — 
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In comparison with the air introduced in the experi- 
ments tho weight of the odours must bo almost infinitely 
small “ Still we find that the least energetic in the hst 
produces thirty times tho effect of the air, whilst tho most 
energetic produces 109 times the same effect.”* 

Venturi, B Pr 6 vost, end Li 6 geois have studied the well- 
known movements of odoriferous particles, such as cam- 
phor, succinic acid, <Lc , when placed on the surface of 
water, and they ha\e suggested that all odonferous sub- 
stances in a state of fine subdivision may move in a fnrm\oy 
way on the moist surface of tho olfactory membrane, and 
thus mechanicallj imtate the nerve-endings This ex 
^anation is too coarse, but it is weU known that the 
Odours of flowers are moat distmctly perceived in the 
rS “ bW when the atmospheiTcontalSs 

aqueous vapour It would 
api^r also that the odours of animal effluvia are of a 
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The first moment of contact is the most acute and the sense 
quickly becomes blunted. The first scent of a flower is 
^e strongest and sweetest , and after a few minutes’ ex- 
posure the intensity of even a fcetid odour ma}' not be 
perceived This fact may be accounted for on the sup- 
position that the olfactory membrano becomes quickly 
coated with a thm layer of matter, and that the most 
intense effect is product when the odonferous substances 
are applied to a clean surface Tbo intensity of smell 
depends on (1) the area of olfactory surface afected, and 
(2) the degree of concentration of the odonferous matter 
It IS said that musk to the amount of the two-milliontli of 
a milligramme, and one part of sulphuretted hydrogen in 
1,000,000 parts of air, may be perceived. If the two 
nostrils are filled with different odorous substances, there 
18 no mixture of the odours, but wo smell sometimes the 
one and sometimes the other (Valentin) Morphia, mixed 
with sugar and taken as snuff, paralyses tho olfactory ap- 
paratus, while strychnme mokes it more sensitive (Licliten- 
fels and Frohheh) 

The delicacy of the sense is much greater in many of 
the lower animals than in man, and it is highly probable 
that the dog or cat obtain information by means of this 
sense which a human being cannot get. Odours may excite 
in the mmds of many animals vivid impressions, and they 
have probably a memory of smells which the human being 
does not possess Even in man the sense may bo greatly im- 
proved by exercising it A boy, James Mitchell, svas born 
bhnd, deaf, and dumb, and chiefly depended on smell for 
keeping up a connexion with the outer world. He readily 
observed tho presence of a stranger in the room and ho 
formed his opinions of persons apparently from their char- 
acteristic smells In some rare cases, the sense of smell 
18 congenitally absent m human beings, and it may be 
much injured by tbe practice of snuffing or by disuses of 
the nose affecting the olfactory membrane. Subjectn e im- 
pressions of smells, like spectral illusions or sounds in the 
^rs, are occasionally, but rarely observed in the insane 
iiinally, it may be observed that the sense of odour gives 
infoimation as to the characters of food and dnnk and as 
to the punty of the ear In the lower animals, also, tho 
sense is associated with the sexual functions 
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oC the Rojal Acaclemj, to whose c\lubition ho contributed 
in 1786 a Narcissus and a Sabrina, winch were followed by 
many work*?, usually small in sire, ilhistratn c of the English 
poets, especially Tlioinson In 1701 Smirke A\ns elected 
an associate of the Ro^al Academj, and two years latei a 
full member In 1814 he was nominated keeper to the 
Academy, but the king refused to sanction the appoint- 
ment on account of the ai list’s pionoiinccd lc^olutIoual} 
opinions He was engaged upon the Sliakospeaio gallery, 
for which ho \)aintcd Kathariim and Pctruclno, Prince 
llcnrj and EaKtaff, and other subjects He also executed 
manj clever and popular book-illustrations His works, 
w Inch are frequently of a humorous character, arc pleasing 
ind graceful, accomplished in draftsmanship and handled 
with considerable spirit He died in London on the 5th 
of Tanuarj 1845, 

SMITH, Ad^vm (1723-1790), the greatest of political 
economists, was the oiilj child of Adam Smith, comptrollei 
of the customs at Kirkcnldj in Fifeshire, Scotland, and of 
Margaret Douglas, daughtci of jSh Douglas of Stratliendr} , 
near Leslie He was born at Kirkcnldj on 5th Juno 
1723, some months after the death of his fathci Of a I 
weak constitution, he leijuiied and rectned dunng his 
oarlj jears the most lender tare of an affectionate mother, 
which ho repaid in after life by everj attention which 
filial gntitudo could dictate MHien he was three jears 
old he was taken on a Msit to his unde at Strathendrj, and 
when plajing alone at the door of the house was earned 
off bj a pa^t^ of “tinkers " Fortunately he was at once 
missed, and the xagrants pursued and o\crtaken m Leslie 
wood He rccened his carh education in the school of 
Kirkcaldy under Daxid iMillcr, amongst whoso pupils wore 
many who were afterwards distinguished men Smith 
bhowed as a boj great fondness for books and remarkable 
jiowors of memorj , and liis friendly and generous disposi- 
tion made him popular amongst his schoolfellows Ho 
was sent in 1737 to the univcraitj of Glasgow, whore 
he attended the lectures of Dr Hutcheson, and in 1740 
he went to Baliol College, Oxford, ns exlnbitioner on Snell’s 
foundation, with a xicw to liis taking orders in the English 
Cliurcli Ho remained at that unnersity for scion years 
At Glasgow his favourite studies had been mathematics 
and natural philosophy , but at Oxford ho appears to liaie 
devoted himself almost entirely to moral and political 
science and to the cultiiation of the ancient and modern 
languages He also laboured to improi e his English stjlc 
by the practice of translation, particularly from the French 
Ho was not impressed with a favourable opinion of the 
sjstem of education then pursued at Oxford ^Vftcr Ins 
leturn to Kirkcaldy ho resided there tw'ojeais with his 
mother, continuing his studies , he had relinquished the 
idea of entering the ecclesiastical piofession, but had no 
jet adopted any other plan for his futuie life In 1<4 
lie removed to IJdinbuigh, and there, under the patronage 
of Lord Kaines, gave Icctujes on ihctoric and bellc^lettrcs 
About this tune commenced his acquaintance with Daiid 
Hume, xvhich afterwards ripened into an intimate friend- 
ship, founded on mutual esteem , his relations wuth that 
gicat thinker must ha\e powerfully influenced the forma- 
tion of his opinions In 1751 he was elected professor of 
logic at Glasgow, and in the following year was transfciied 
to the chair of moral philosophy in the same iiniiersity, 
which bad become vacant by the death of Thomas Craigie, 
the successor of Hutcheson This position ho occupied for 
nearly tweho jears, -which bo long aftcruaids dccl^ired to 
have been “ by far the most useful, and therefore by far 
the happiest and most honourable period of his life " Ho 
was liighly esteemed by his colleagues, of whom, on his 
side, he speaks os “veiy excellent men” His tom so o{ 
kcturcs, ah Professor Millar lufoims us, was dindcd into 


four parts— (1) natural theology , (2) ethics ; (3) a treat- 
ment of that blanch of morahty which relates to justice, a 
subject which ho handled historically after the manner of 
hlontesquicu, “ endeavouring to trace the gradual progress 
of juiispnidcncc, both public and private, from the rudest 
to the most rtfaned ages, and to point out the effects of 
those art-, which contiibute to subsistence and to the 
accumulation of property in pioducing corresponding 
iiiiprov cnieiits or alterations m law' and government", (4) 
a study of those political regulations which are founded, 
not uiioii the principle of justice, but that of espediencj, 
and winch arc calculated to increase the riches, the powci, 
and the prosperity of a state Under this view he con- 
sidered the political institutions relating to coumiorcc, to 
fliianccs, to ecclesiastical and mihtniy establishments Ho 
first appealed as an author bj contiibuting two articles to 
the Edmbmr/h Eevteip {an cailiei journal than the present, 
which was commcnccil in 1755, but of which only two 
numbers^ were published), — one on Johnson’s Dxctxmwiy 
and the other a lottei to the oditore on the state of litora 
turo in the difloicnt couiitiics of Europe In 1759 ap- 
peared liH Theoiij ot Moxal SexxfxtixeixU, embodying the 
second portion of Ins university course, to which was 
added in the 2d edition an appoiidu. with the title, “Con- 
siderations conceining the first Foiination of Languages” 
After the publication of this woik his etlncal doctrines 
Occupied less space in his lectures, and a laigcr develoi)- 
incnt was given to the subjects of jurisprudence and 
political economy Stewart gives us to undeistand that 
ho had alreadj, as eaily as 1762, adopted the liberal views 
of commercial policy which he afterwards preached with 
so much effect , and tins we should have been incbned to 
believe independently from the fact that such views weio 
propounded in that j ear in the Poltixcal Pxscovises of Ins 
friend Hume His residence at Glasgow brought him into 
personal lelations with many intelligent men from whose 
practical experience ho could derive mfomation on me^ 
caiitile questions, and, on the other hand, we are told, 
his rcasomngs convinced several emment mcichants of that 
citj' of the soundness of the principles of free trade, w hich 
were at variance with their previous opinions 

In 1762 the senatus acadcraicus of Glasgow conferred 
on hmi the honorary degree of doctor of laws 
ho was invited to toko charge of the j'oung duke of Buc- 
clench on his travels Ho accepted the proposal, and 
icsigned his professorship Ho wont abroad with Ins 
pupil in March 1764, they remained only a few daj's at 
Pans and then settled at Toulouse, then the seat of a 
parliament, whore thej spent eighteen months m the bert 
'.ocicty of the place, aftci wauls making a tour m the south 
of France and pobsiug two months at Geneva Ketuiiimg 
to Pans about Christmas of 1765, tJiey lomamed thoio till 
the October of tlic follow mg year 'The poiiod w ns one of 
intellectual and social ferment, and Smith wm brought 
into lolation with the most eminent persons of the tunc 
He lived m the society of Quesimy, Turgot, D^embeit, 
Morellet, Helvctius, hlarmontol, and the duke do la llochc 
foucault It was the legaid he entertained for the young 
noblemans last named that dictated the omssion m the 
later editions of his Jfoxa! Senhmexxfs of the "a™ of 
celebrated anceatoi of the duke, whoin ho had associated 
with Mnudevillo ns author of one of the licentious sj 
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tcms" renewed in the serenth part of that work Smith 
ivas without doubt much influenced by his contact with 
the members of the physiocratic school, especially with its 
chief, though Dupont de Nemours probably goes too far 
in speaking of Smith and himself as hanng been “con- 
disciples chez 11 Quesns) ” Smith afterwards described 
Quesnay os a man “of the greatest modesty and sim- 
j)licity,” and declared his system of political economy to 
be, “ with all its imiierfections, the nearest approximation 
to truth that had yet been pubhahed on the principles of 
that science ’’ In October 1766 tutor and pupil returned 
home, and they o\ er afterwards retained strong feelings of 
mutual esteem For the next ten years Smith hved inth 
Ins mother at Kirkcaldy, only paymg occasional visits to 
Edmburgh and London , he was engaged m close study 
during most of this tune, but unbent his mind in fatnilmr 
intercourse with a few friends He describes himself to 
Hume during this period as being extremely happy, com- 
fortable, and contented. He was now occupied on his 
/njuiry tn(a He l^ature and Caum of the Wealth of 
Udiiont, which there is some reason for behevmg he had 
begun at Toulouse. That great work appeared m 1776 ^ 
After its pubhcation, and only a few months before his 
own death, Hume wrote to congratulate his fnend— 
^'Euge/ belle/ dear Mr Smith, I am much pleased with 
your performance, and the perusal of it has taken me from 
a state of great amnety It was a work of so much ex- 
pectation by yourself, by your fnends, and by the public, 
tiiat I trembled for its appearance, but am now much 
rehered. Not but that the reading of it requires so much 
attention, and the pubhc is disposed to give so little, that 
I shaU BtiU doubt for some time of its being at first very 
populor But It has depth, and sohdity, and acuteness, 
lUnstrated by curious facts that it must 
nUast take the pubhc attention ” Smith attended Hume 

for hm cWter This letter excited some ranco^ons 


hilaced, but Magee suspected him of having been influ 
I enced by deeper reasons 

The greater part of the two years which followed the 
pubhcation of ^e Wealth of Wations Smith spent in Lon- 
don, enjoymg the society of the most eminent persons of 
the day, amongst whom were Gibbon, Burke, Beynolds, 
and BeauclerL In 1778 he was appointed, through the in- 
fluence of the duke of Buccleuch, one of the commissioncra 
of customs in Scotland, and in consequence of this fixed 
his residence at Edmburgh His mother, now in extreme 
old age, lived mth him, as did also his cousin. Miss Jane 
Douglas, who assisted him in the cate of his aged parent, 
and superintended his household Much of his now ample 
income is beheved to have been spent in secret cbantiw, 
and be kept a simple, though hospitable, table, at which,’ 
“without the formality of an invitation, he was always 
happy to receive his friends” “His Sunday suppers,” 
says M'CuIIoch, “were long celebrated at Edinburgh ’’ 
One of his favourite places of resort in these years %yas a 
club of which Dr Hutton, Dr Black, Dr Adam Ferguson, 
John Clerk the naval tactician, Bobert Adam the archi- 
teel^ as well as Smith himself, were original members, and 
to which Dugald Stewart, Professor Playfair, and other 
eminent men wore afterwards admitted Another source of 
enjoyment was the small but excellent library he possessed 
It IS stiU preserved m his family , Professor Nicholson has 
had access to it, and was struck by the varied nature of 
tie collection, and espeaaUjr by the hrge number of books 
Of travel and poetry which it contained In 17S7 he was 
elected lord rector of the university of Glasgow Tn 
honour which he received with “heartfelt joy ” H we can 
behave a note in WilberWs ConespondeL, he vi^iSd 
siwing of the same year, and was introduced 
Wilberforce, and others S fhe 

im ^5 Douglas in 

1788, his health and strength gradually declined, and after 

" P-M diness ht died o^n 17th"Sly 1790 
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C \ cr haw , mo» itig hib Jips luul talking to liimholf iiul smiling m the 
midst of hrgo commnios " AVlicn called on to gii o Ins opinion of 
tho matter midei discussion lie was apt to do so too miicli in tlio 
manner of a Icbtiiro Easy and Ilou mg as is tlio sfi lu of liis books 
vet to tho end lie wrote slowlj and with dilhcultj , ho did not 
usuallj himself take pen in hand, but dietatod to an amaiiuonsis, 
whilst lio walked up and down his apnrtniont In olmrackr lie 
was siuccro and earnest, in manner appaimitly cold, but capable of 
strong feelings, whether of personal aflcotion or of moral indimia 
tion Ills Ireipitiit ni ts ot bonoficenco were maiked by dehcatj 
no less than bj libomlitj llo was a model of filial love and dut\ , 
and took to the Inst tho wannest interest in all that concerned the 
welfare of his friends 

As a nioi-ul philosopher Smith cannot bo said to ha\o won much 
aLueptanco for his fundami.ntal doclriiio This doctrine is that all 
our moral bentimciits ai isc from sj mpatlii , that is, from the )>iiticiplc 
of our nature “which leads us to tiittr into tho situations ol other 
men and to partake wnth them iii tho passions whieli those situations 
liaic a tcudom.j to c\tito *' Our direct sjinpatlo with tlio agent 
in tho circumstanecs in winch ho is placed gUea rise, nccoialiug to 
this Mcw, to our notion of tho jiropniti of his ai tioii, w hdst oui 
indirect s^inpatlij with those wnom his actions liai o benefited oi 
injured gi\ cs rise to our notions of merit and demont in the agent 
Inmsclf It seems jiisth dlcgcd against this sj stem bj Dr Thomas 
lirowai that “ tho moral sciitiments, the origin ol which it ascribes 
to our St. eoudai \ feohngs of more sj mp it In , are aasumed aSpi c\ lousl j 
existing in the onginal cniotioiis witli which tho secoiidnrj feelings 
are said to bo in unison ’ A second objection uiged, jicrhajis with 
less justice, against tho theorj is that it finis to account for tho 
authontatii o character irhich is fult to be inliureiit in onr scuso 
of right and wrong — for what llutlcr calls tho “suprciiiacv of 
lonsciencQ ’* But those who most strongh dissent from Snnth’s 
gciioral doctrine aro warm iii their admiration of tho oloqiionco of 
Ins stale — sometimes, howcier, faultj on tho side of rcduiidancj — 
and the felicitj of his illustrations In all its minor details, sajs 
Brown, “tho work ina\ bo considered as presenting a model of 
plnlosoplno beautj,’’ and it is uniiersallj admitted tliat tho author 
has thrawn imicli light ou main deluato and subtle plitnomona 
of our moral nature Tho niimito obsen atioii ami tho rare ingoiiuit j 
wlueh ho shows in dealing with tho finer traits of character and tho 
less ohi lous indicatiops of feeling remiud us of the sinnlar qualities 
exhibited in a diflercnt field in tho li'caUh of Kalions 

It is on tho latter work that Smith’s ftnno maiiila rests Under 
Politic \i Econom\(io1 tix. pp 305 370) will be found a detailed 
analysis of tho economic schuniu emit lined in it, and an oaamiua 
tion of its spirit and tendeiu j ns a contribution to tho philosophy 
of society We have there suflieiciillj exposed the cvnggeratiou 
whieh represents Smith ns tho creator of nolitical economy But 
tho jrcalth of iVntions is, w ithout doubt, tlio greatest cMstiiig book 
on that department of knowledge, tho only attempt to roplneo oml 
so antiquato it — that of John btuiirt Mill— haling, notw ithstand 
ing its partial usefulness, on tho w hole decidedly faded Buckle, ■ 

however, goes too far when ho jiroiiouuccs It “ the most important 
hook oier written,’’ just ns ho similarly exceeds due measure when 
ho makes its author i iipci lor ns a philosopher to Ilume l^Inckintosh 
more justli said of it that it sluiids on a loi ol with tho treatise 
De Jure Belli ct Fans, tho Fssay on the Iliman Uwla standing, and 
tho Sptnl of Laws, m tho respect that these four w oiks aro sci oralli 
the most conspicuous Inndiiiarks iii tlio progress of tho sciences watii 
which they deal And, when ho added tlmt tho IVcalth of Nations 
was " perhaps tlio only book which jirodiicod nu inimcdiato, geiioral, 
and irrevocable clmngo in soiiio of tho most important parts of tho 
legislation of all ciiilizcd states," ho senreoly spoko too strongli if 
wo uiulerstand him as rofomug to its iiilliioiico ns an agent of 
demolition Itcoitaiidj oiieratesl iioworfiilly tliroiigh thoharmonv 
of its critical sido wath tho tonJcncics of the halleonturi whicli 
followed its publication to tho assertion of personal freedom and 
“natural rights." It discredited tho economic policy of tho past, 
and promoted tho oierthrow of institutions which bad come down 
from earlier times, but were unauitcd to modern society As a 
theoretic treatment of social economy, and tlierofoTO as w guido lo 
social reconstruction and practice in tho future, it is provisional, 
not dofinihi o But hero too it lins rendered omiiicnt Homco it 

lias established many truths and dis-sipatod many obstinate pro 
judiccs , it has raised tlio news of all thinking men ou national 
wealth to a liighei lovcl , and, wlion tho study of its subject comes 
to bo systomakzod on tho basis of a general social philosophy more 
comploto and durable than Smith's, no coiitnbutious to that final 
construction wall bo found so valnablo as Ins 

Bucdklo has tho idea that tho two principal works of Smith, tho 
Theory of Moi al Sentiments and tho Jrcalth ofKations,an mutually 
romplcmciitary paits of ono great scheme, in which human nature 
13 iiiwndcd to bo dealt with ns a whole, — tho former exhibiting tho 
operation of tho honoi olciit foolinM, tho latter of what, by a smgular 
nomonclaturo, inadmissible since Butlor wrote, ho calls “ tho passion 
of s^shnoss " In each division tho motor contomplatod is regarded 
ps acting singly, witliout any intorferoiico of the opposite pnnciple 
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This apponra to bo an artificial ami misleading notion Neither in 
tho plan of Siiiith s umi eraity course nor in tho well knoivn nassage 
at tho end of his Moral Sentiments is there any indication of Ins 
having conceiitd such a bipaitite scliemo The object of tho 
cam of Aations is surcljr in no sense psychological, as is that of 
tho Moral Sentiments Tho puqioso of tho w ork is to exhibit social 
phonomonn, not to demonstrato their source in tho mental consti 
tution of the indmdunl And Buckle seems to have fallen into 
the error of confounding “sj mjmthy *’ with hcnevolcnco, or at least 
of regarding thtir spheres as cooxtoiisivo It is only in his ethical 
treatise tlmt Smith carries hack tho piirsmt of wealth to its ulti- 
mate inotii 0 , and, when ho does so, instead of tracing it to a selfish 
principle, which is to ho placed m contrast with sympathy, ho ex 
presbly declares it to hai c its origin in “ a regard to the sentiments 
of mankind’’, in othci words, ho makes it a consequence of the 
desire of sj mpatlij 

III relation to Smith’s personality , which is at present our pnnci 
pal object, it may bo observed that his moral features are nvl uln tffil 
m ail interesting w ay in his great w ork The most marked charoc 
temtiLS thus roficeted are nis strong sy mimthy with tho working 
I lassos, his contempt foi i ulgai polities, and his hatrcil of the spirit 
of monopoly,— flic Inst maiiifestnig itsolf esjjeeially in his suspicion 
of tho public comlm t of merchants and nmuuraeturers Tho first 
of theso BCiituneiits breaks out m soi oral places, as iii tho discussion 
of tho laws of Settlement and in tlio rcmaiks on combinations, and 
notably in tlio often quoted passage where ho says “It is but 
equity that those who teed, clothe, and lodge tho wliole body of tlio 
jicoplo should Imi o such a shore of tho produce of their own labom 
ns to bo tbcmschcs tolerably well fed, clothed, and lodged ’’ Ho 
has no rcsjicct foi that ‘ uisidioiis and crafty animal, i ulgarly called 
a statesman oi politician,’’ and complains tlmt tho “sneaking 
arts of undorling tradesmen " are erected into political maxims for 
tho conduct of n great omjtire “All for oursolves and iiothmg 
for other ])lo][i1c scorns in o\ oiy ago of tho woild to have boon tho 
iile maxim ot tho masters of munkiiid ’’ Tho project of shutting 
out oyory othoi nation from a slmro m tho bcimiits of our colonial 
trndo ho brands as an “invidious nncLinahgnant ’ oiio Ho never 
tires of condemning tho “moon ranacity,’’ tho “monopolmng 
siwrit," tho “importiiioiit Jealousy," tlio “ interested sophistry " of 
tlio capitalist class “Our morchants and nianufacturors," ho 
says— and tho remark is not yet out of date — “complain much of 
tho cficct of high wages in raising tho pneo, and thereby lessoning 
tho sale, of thou goods both at homo and abroad, they say nothing 
concerning tho bad cflccts of high profits , they are silont with 
Tospoct to tho ponilcious eflccts of their own gams , they complain 
only of those of othci people " “ Their interest is never exactly 
the same wath that of the public , they Imvo generally an interest to 
dccciy 0 and ca on to oppioss tho public , and they accordingly have 
upon nipny occasions both deceived and oppressed it " This class 
ho regarded, in fiict, ns corrupting by its solfishiicss tho policy of 
tho Europian imtious nud lu particular of England, and ns con 
stitutiiig the strength of tho opposition, which ho feared would bo 
insuperable, to a system of commercial freedom Tho general im- 
pression of its author which tho book leai cs bolimd it is that of a 
largo, healthy, and generous nature, earnest m insisting on fair 
piny for all and prompt to denounce with contemptuous yMcmcnco 
anything which wore the appearance of mjustico 
Our prlneliml autUorltj for tlio Wiwraphy of Smith b Pngold Steworts 
itemtnl of lift Life ami II rtUnffe, originally read (JTOS) heforo tho Bojal Sqclet} 
DfStUnharcIi, nmUttorwTirdBiircnxedtoBmlth s BetaytonPhilosopMealSultJectt, 
as edited by Block oud Button Additional particulars ora gii an In Brougham a 
Men of Letters and Setenex, Burtons Lift ef Home, and Alexander Carlyle s 


Avtobtooraphy , and souio clioracf eristic anecdotes of him will ho found lu 

Memoirs of tht *’ ” 

his Theory of 
'to: 


the’ Life and II oris of Sir John Sinclair (1837). For comments qti 

, of Iforal Scnlimeiils, see, besides Stewart, as cited ohoto. Dr T 

Broivns Bhlfosopliy of rtc Hiimaii Jlllnd Iccts 80 and SI SlrJ Mackintosh a 
DInertadon on the Progress of Ethical Philosophy, J A. Vartefa Adam Smm 
(1881), in the series entitled EnglUh Philosophers , and tho nrt Ernies to the 
present work ()n tho II ealth of Nations, the student may consult tho prefaces 
to M'OnUocli aiRocers's and Nicholson s editions of that work Rogers s Mislori 
cal Gleaninashsm), the ort. “Smith” In Coquelln and Gulllnumin s Diction 
nafre de l&onomte Poltttnne , Bagehots Economic Studies (IShO) , and Ctossas 
rufde lo the Study of Potiilcut Economy (Eng trails , 188®, chap v , where tho 
author lias enumerated tho most important momoiis hy foreign vroets on 
Smltli ns nn economist , (J K. I ) 

SMITH, Albert (1816-1860), an instance of the jour- 
nalistic ratlici than the truly literary type of writer, was 
one of the most popular men of his time, a favourito 
liurooiiriPt in the vein of humour then in vogue, but now 
already rather out of date , a leading contributor to Punch , 
the authoi of successful books of light social satire , and, 
not least, the exponent of “ Mont Blanc ” in a pre scientific 
popular entertainment descriptive of that famous moim- 
taiii. He vas born at Chertsoy, Surrey, on 24th May 
1816, and was educated to follow Ins father’s profe^ion 
ot a surgeon Haa mg, in tho course of hiR medical studies, 
been to tho H6tel Dieu, Pans, his first hteraiy efibrt was 
nn account of his life there, which appeared in tho A/imir, 
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Trom tills time te gradually relinquished his 
worl for the more congenial occupation of light literature 
He was associated vnth Pundi from its be^nning, and 
was aho a regular contributor to Btniletfs Mi^Uany, in 
whose pages Ins first and best book, 

_ M ^^VioT* VirtnlrQ jJ. 


S 5ll I T H [l-WAA-VDEH- 

hterary and other work began to tell towards the_ end of 
1S66 and his death followed on oth January lob i 
A memow of Smith by P P Alesander is to a vdnme 

of remain', entitled Last Leaves, in wbith inll be found a fairlj 
complete account of his life and imtings 

SMITH, Colmv(179>187i) portrait painter, was bom 
Vr I^dW, fir=t appeared. His othw were A | Scotland, in 179 t He ..tndied in London in 

lltitorv ot Eienwt Partits, Cknftoph-r Tadpole, issued in , of the Roval Academr and norked in Aolle- 

inonthlv part^ PottUlon’s Lfgnry, and, as » serms of so- proceeded to Italy, where he exe- 

iilled natural histones, The Gent, The Ballet Girt, me ^ aod at Antwerp he 

Idler vj^n Toxm, and The Flirt Albert ^th al^ wrote ^ studies from the work-, of Rubens Returning to 

. rtraraganzas and adapted some of Charles Dickens s stones t 1327, be settled in Edinburgh, occupjung the 

fr.r the stage. He conducted too for a time a mag^ne fomerlj belonged to Raeburn 

railed The Man t» the Moon, uhich was discontinued in attained a ivide practice a* a portrait-pninter, and 

1S49 In he vtsited the .Hpi, and ascended Mont . ^ Mackenzie, 

Blanc, and the year after ptoduc^ the^descnptive enter j Feeltnff, and many of the most ccle- 

tainment before referred to “China, a similar enter Scotsmen of the time His portrait of Sir IValter 

lammcnt, was afterwards pn^uceik but less successuiuv K^ntt was so impular that he executed some twenty replicas 
Smith married in 1859 a daughter of K^leT, the comedian ^ which he received fresh sittings His 

works are distingnu>hcd by excellent draftsmanship, by 


He dietl at Fulham, .Middlesex, on 23d Jfav ISCO, from j 
au attack of apoplexy 

SMITH, Alxxasdep (I830-1SG7), was the most pro- 
minent rcpro’entative of the so-called “spasmodic” school 
of po>*trv, whose peculiarities first gained for it a hasty repu- 
tation, and then, having suffered imder closer entn^ exa- 
mination It almost as epeedilv dropped out of mind again 
Smith has never vet perhaps had his true position assigned 
to lain His first book, A Lire Drama and other Poems 
(I*!! f), which made his name, was a work of real promisa 
Although deficient in dramatic grasp of subject, m restraint 
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of expression, in metneal quabty, and although showing f T? 

ton nliviouJ^ fli«- influence of Frat«i nnflTcTinvsfm m certain i under the first of these tutors, in nine months 


directness and simplicity of treatment, and by well marked 
indmdnahty He died in Edinburgh on 21st Tulj 187") 
SMITH, Hesby John Stephen' (1826-1883), inathemn 
tician, was horn in Dublin on 2d Noiember lS2b and was 
the fourth child of his parents "When Henn Smith was 
just two years old his father died, whereupon his mother 
left Ireland for England Mrs Smith taught her children 
herself, and until Henry was over cleien he was under her 
exclusive care and teaching after that he was educated 


IlTiiIst 

too obvioAsls the influence of Keats and Tennyson m certain i f raoums he read 

exaggerations of epithet and phrase, the book yet contains '.all Thncvdides. Sophocles, and SaU^t, twelve books of 


evidence of a poetic faculty which might, under more 
fortunate conditions, have developed into genmne power 
Mexander Smith was one of those writers who require the 
I ritical safeguards ot the schools to chasten their somewhat 
importunate energies and for want of these academic 
restnctions he wAstt-d his powers in discursive experiments 


Tacitus, the greater part of Horace, Jus enal, Per»ius, and 
several plays of iEschylus and Ennpides He also got up 
SIX books of Euclid and some algebra, besides reading a 
considerable quantity of Hebrew and learning the Otff» 
of Horace by heart. On the death of his elder brother in 
September lb43 Henry Smith left Rugby, and m the end 


of not much abiding value Born at Kilmarnock on the 1844 gained a scholarship at Balliol College, Oxford 
last day of 1830, he received the usual schoolme common ll^® Ireland scholarship in 1848 and obtained a 


at that tune , and, his parents being too poor to send him 
to college, he w as placed in a hnen factory to follow his 
nthers trade ot a pattern designer His hterarv pro- 
clivities, however, soon showed themselves^, and from tune 
to time hes early poems appeared in the Glasgow Citizen, 
III who.e editor, James Heddemck, he found a sympathiz- 
ing and appreciatiie fneni His poems, havmg attracted 
the attention al‘-o of the Rev George GilfiUan, found 
through him an opening in the London Citi-en A Lite 
Drama and other Poem*, published in 1853, speedily ran 
throngh stieral cditiom,, and gamed .Smith the appomt- 
iiKiit of secretary to Edinbiir^ university m 1854 In 
tilt same year Srdnev Dobell, whose name is now famiharly 
a-rH:,ated inth Smiths came to Edinburgh, and an at 
qiiaintance®hip at once sprang up lietweeu the two, which 
rculted in their collaboration in a book of ITar Sonnets 
inspired by the CnmeanMar, which was published m 1855 
Ihc volmiiAs of ici>e usued indejicndently by Alexander 
brnith in the eA-uing years did not receive much attention 
their author then turned hnn=elf to pro^ after publishing 
City Poemt in I**!! and £di/yn 01 Dexra, a Northnmbnan 

63, It 1 AS followed in 166 1 hr A hummer tn Shie 

< harm and true siTnpathv with nature His lArt work 
os an experiment in fiction, Altred J/agari’s UonsehM 
1.66), winch ran fir-t through Good Words In this the 
Mrae faults of wn traction, conjoined inth the same in- 

I tTl ‘l‘®l themselves in hes 

Urg^r iKxm, ar. repeated The rtrain produced by hS 


first cIass in both the classical and the mathematical 
schools in 1849 He gained the senior mathematical 
scholarship in 1851 He was elected fellow of Balliol in 
1850 and Savilian professor of geometry in 1861, and in 
18i4 was appointed keeper of the universiti museum 
He was elected FR5 m 1661, and was an LL.D of 
Cambridge and Dublin He served on various royal com- 
missions, and from 18/ / was the chairman of the managing 
body of the meteorological office He died at Oxford on 
9th February 1883 

Mwr taking his degree he wavered between classics and mathe 
mahes, but finalh chose the latter After publishing a feiv short 
rapeis rating to thwry of numbers and to geometrv, he devoid 
himself to a thorough examination of the writings of Gauss, Le 
jeune-Dmehlet, Kiimmer, ta, on the theorv of nnmbera The 
fari ® K^r^es which occupied him from 1864 to 

1864, are contem^ in his Report on Oie Theory of A tiinbers, which 
^P^ ^ l ^ the British Association volumes from 1859 to 18C5 
This Kport contains not only a comx>lete account of all that had 
done on this vast and intricate subject but also original con 

important resets of his 
discoveries were communicated to the Koval Society in two memoiro 

Equations and Con^enc^ 
r^^isei Sd Genera of TeiMty Quadratic 

J . , I **1 however, confine himMlf to 

the roD«ideration of forms involving only three mdeterminates bur 

formula lelatmg to the ropros-utatiofoSnXS ? SS 
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aquoTcs and also of sovon sijuaixs llns tlass of rtinoscutatioii 
ceases nlien tlio number of squares exceeds eight The cases ot 
two, four, and si\ squares had been gi\ en by Jacobi and that of 
three squaiMs bj Eiscnstem, who had also pven without demon 
stratiou some of the results for fi\o squai-es Fourteen joars later 
the French Acadenij, in ignorance of Smith’s work, set the demon 
stration and completion ot Eiscnstcin’s theorems for five squares ns 
the subject of their "Grand Fnx des Sciences Mathdmatiqnes *’ 
Smith, at the rcijiiest of a member of the commission by wlii^ the 
prize was proposed, undertook in 1882 to ante out the denionstra 
tioii of his general theorems so far ns was required to pro\ e the re 
suits for the special case of five squares A month after his death, 
in March 1883, the pnre of 3000 francs was awnnlod to him Iho 
fact that a question of which bmith liad giicn tlio solution in 18b7, 
as a corolinrj from general fornmhe governing the whole class of 
ini cstigations to which it belonged, should have been set by the 
French Academy os the subject of their groat prize shows how far 
in advance of Ins contompomnes his oarlj researches lind earned 
him ilanj of the propositions contained in his dissertation are 
general , but the demonstrations are not supplied foi the case of 
'SPion squares Ho was also the author of important papers in 
which ho extended to complex quadratic forma manj of Gauss's in 
1 cstigations rilntiiig to real qiiartratic forms After 1864 lie doroteil 
himself chieflj to elliptic functions, and numerous papers on this 
subject wore published bj him in the Proc. Lend Math See. and 
elsewhere. At the time oNiis death ho was engaged upon a motnoir 
on the Theta and Omega PUnctions, which ho loft nearly complete 
In 1868 ho was awarded the Steiner pn/o of the Rerhn Academj for 
a gcomctiical memoir, Sur pulques probltmea ctibiqucs el btqitadra 
tigiics Ho also wrote the introduction to the collected edition of 
Cliffonl's Mathematical Papers (1882) The three subjects to which 
Smith’s writings relate are theory of numbers, elliptic functions, 
and modem geometry , but in all that ho wrote an 'arithmetical ’ 
mode of thought is apparent, his methods and processes being anth 
metical as distinguished from nlgcbnic. Ho bad the most intense 
admiration of Gauss He was president of the mathcmaticil and 
physical section of the British Association at Bradford in 1873 and 
of the London Mntlicinaticnl Sot letj in 1874 76 A memorial edition 
of his collected mathematical works is being (1887) imnted bj the 
Oxford univoraitj press 

An article m the of 17th February 1883, wntton bj Lord 

Tustico Bowen, gii es perhaps tlio best idea of Smith’s extraordinary 
personal qualities and influence. Ins sound judgment, perfect temper, 
gentle and Lrehnn wisdom, sweetness of character, delicate gaiety 
of spirit, and brilliant com ersational power, which made him one 
of the most accomplished and attractn e ornanicnts of any cdu 
catid conipxm in winch ho moicd 

For furtlior tletatls rrlnUni! to Ilcmx Siuitli reftrenco slionld ho niotle to 
the Forlntghtlg Jferieio for Sin) 1S8J und to the “ Monthly Stotices of the 
Hoc Ast Woo., 1 ol xin 

SMITH, James (1775-1839) and Horace (1779-1849), 
sons of an eminent and prosperous London solicitor, xvere 
born, the former on lOtb February 1775 and the latter on 
31st December 1779, both in London They were joint 
authors of tlie J}<aected Add) esses, desuibed by Horace as 
“ one of tbe luckiest hits in literature ” The occasion of 
this happj jeu d’esj)}]t was the rebuilding of Drury Lane 
theatre in 1812, after a fire in which it had been burnt 
dow n The managers had offered a jirize of £60 for an 
address to be recited at the reopening in October Si\ 
weeks before that date the happy thought occuiTcd to the 
brothers Smith of feigning that the most popular poets 
of the time had been among the competitors and issiung a 
vohunc of unsuccessful addresses in parody of their xanous 
styles. Thej' dii idod the task betw con them, James taking 
■\Vordswortli, Soutbey, Coleridge, and Crabbe, while Byron, 
Moore, Scott, and Bowles x\ere assigned to Horace ^ Tlio 
parodists w ere ready w ith their small x oliime by October, 
but they Lad some difBculty in getting a publisher, although 
the success of their clex er imitations once published w'as 
such that seven editions were called for within three 
months The Ejected Addresses are the most widely 
popular parodies eier published in England, and haxo 
taken quite a classical rauk in that kind of literature The 
brothers fairly divided the honours the elder brother’s 
■Wordsworth is evenly balanced by tbe youngcr’s Scott, 

* Tlio particulaTs of tlio autliomliip aro gixcn in tho IStli edition 
(1820), null in tlio memoir of lus brother bx Homco preOxed to a col- 
lection of fugitive pieces (1840) James contributed tho first stanza 
to ihc mutation of Rxtou, but otiiciwisc tbcj xvorked indepcndcntlj 
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and both had a hand m Bjion A htriknng feature m tho 
parodiM is the absence of malice, none of W cancatured 
bards took offence, while tho imitation is so clever that 
both Byron and Scott are recorded to have said in effect 
that they could hardly believe they bad not written the 
addresses ascribed to them 

After this brilliant success James, tho older brother 
determined, as he said, “to leave oft a winner” and follow 
Warburton 8 advice to Anstey “Young man, you have 
written a highly successful work , never put pen to paper 
again He was tempted occasionally to transgress this 
^If-denying ordinance, and made another hit in writing 
Count) )j CmtsDis, A Ttip to Pans, A Ttip to America, 
and other hxelj skits for Charles Mathews, earning from 
the comedian the jiraise of being “tho only man who can 
write clex'cr nonsense” His social reputation as a wit 
stood high He was reputed one of tho best of conxersers 
in an age when the art was studied, and it was remarked 
that he held his own wnthout falling into tho great error 
of wits, — sarcasm But for all his good nature he did not 
w'holly escape the Charybdis of great talkers, — the charge 
of being something of a boi e In his old age the irreverent 
F) aser's put him in its galkiy of living portraits ns a goutj 
and elderlj but painstaking joker He died in London on 
26th December 1839 

Horace Smith wm, loss timorously cartful of lus poetical 
reputation than Ins elder brother, whom he survived, and, 
after making a fortune os a stockbroker, followed in tho 
wake of Scott and xxroto about a score of histoncnl novels, 
— Biamhletye House, To) lIiU, Eeidien Ajislep, Zdlah, The 
JSeio Forest, Waite) Colyto)i, Ac His sketches of eccentric 
character nie bnlliantand amusing, but he was more of 
an essayist than a storj telltr Ho began m 1826, when 
Scott, still retaining Ins hold on the public, had made sut 
cess impossible for imitators with less wealth of historical 
substance and inferior command of stirring incident As 
he went on ho eneounkred such competitors ns Bidwer 
Ljtton, Disraeli, Mariynt, and Diikens Still Horace 
Smith established a fair reputation, and some of Ins novels 
may still be found m the smoking-rooms of country houses 
He was also a frequent contributor to the Keio Mo)ithhj 
ifagawie undei the editorship of Campbell Tin ee x'ohiines 
of Gaieties and Giavities, published in 1826, contain many 
witty essajs both in prose and in verse, but the only single 
piece that bos taken n pennanent place is the " Address 
to the Mummy in Belzoni's Exhibition ” There is more 
of eninestin tins than is generallj found in Ins jesting 
In private life Horace Smith was not less popular than 
his brother, though less ambitious of ronowm ns a talker 
It was of him that Shelley said “ Is it not odd that the 
only truly geneious person I ever knew who had monej 
enough to bo generous w ith should bo a stockbroker I 
Ho writes poetry and pastoral dramas and jet knows liow 
to make money, and does make it, and is still generous 
Horace Smith died at Tunbridge Wells on 12th Julj 1849 

SMITH, Jonv (IfiSO 1631), usually distinguished as 
Captain John Smith, some time president of the English 
colony in Virginia, was tho elder son of George Smith, n 
well-to-do tennntrfaTmcr on tho estate of TiOrd II illougliby 
d’Eresby at Willoughby near Alford in Lincolnshire Tho 
life of this Virginian hero falls conveniently into fnc 
penods 

The first of these, 1580-1596, that of lus early j outb 
is thus described by himself in lus Tiaiels “ He was boni 
[1580] in Willoughbj in Lincolnshire and was a scliolsr 
in the two free schools of Alford and Louth His parent'-, 
dv mg [April 1596] when he was thirteen [or rather fifteen] 
years of age, left him a competent mcani, which he, not 
being capable to manage, little regarded His mind being 
even then set upon bravo adventure', ho sold hi-> satclicl, 
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books, and all be bad. intending sccretlj to get to sea, but 
that his fathers aeath stayed bun But novr the gnardians 
of his estate more regarding it than him, he had liberty 
enough, thongb no means, to get bevond the sea. Aliout 
the age of fifteen years, he vas bound an apprentice to 
Master Thomas Sendall of [Kmg’s] Lynn, the greatest 
merchant of all those parts bnt, Irexanse he vould not 
presently send him to sea, he never saw his m^rtcr in 
eight years after ” 

The second penod, 1596-1604 is that of his adventure': 
m Europe, Asia and Afnca He fir=!t went to Orleans in 
attendance on the second son of Lord Wiilonghhy Tlicnce 
he returned to Pans, and so hy Ronen tolln^ where, 
his monev being spent he began to leam the life of a 
'oldier under Henrv IV of France. On the conHacion of 
the peace nth the League he went with Captain To'-eph 
Duxbuirto Holland and served there some tune, probablv 
with the English troops in Hatch pav Bv this time he 
had gamed a vade expenence in the art of war, not merelv 
as an infantry oficer, but also u\ those more technical 
studies which are now followed hr the Royal Enmneers 
At length be sailed from Euthnisen to Scotland, "and on 
the voyage had a narrow escape from shipwreck upon 
Holy Island near Berwick After «ome stav in Scotland 
he returned home to Wdloughbv, “where, within a chort 
time bemg glutted with too much company wherein he 
took small dehght, he retired himself into a little woody 
pasime, a good way from any town, environed with manV 
hundred acres of other woods Here hr a fair b-ool he 
built a pavflion of houghs, where onlv in his clothes he 
lay ffis study was Maduavelh s Jrf or IHir and 3Iarcus 
Aureh^, his exercise a good horce inth his lance and 
mg his food was Aoncht to he more of venison tlnn 
Mvthmg cl«a, what [ekej he wanted lus man brought him 
The TOuntiT wondemg at such a hermit, lus friMds prr- 
one Signior Th^dora Polaloga, nder to Henrv, 
rarl 01 Lmwln, an excellent horseman and a noble Ifalnn 
pntleman, to msmuate [himself] into lus wwdich acquaint- 
ances, whose langMges and good discourse and excreise of 
few Smith to stay with him at TatteisalL 
^u^ when France and the A'etherlands had tau-’M him 

TOT as hu tender years, m those martial schooh coaid 
^ desirous to see more of the’ world 
and try bis fortune agamst the Turks, both lamentm. 

to^X^TW ITf i^^g^/ran^^efromPicardv 

heretic, a^d sw£ui|thev would?,?" ^ 

long as he was tW 

into the sea. £ 

island, from which he was taken^off ^ nmnhahited 
Breton ship of 200 tons gomff momuig by a 

of whIc^^ named La Roc^ captam 

this ship he nxited WaS^S ? “ ^ ^ 

back the Breton shinffifa 
tons and captnred it IWtif nrgo^ of 400 

Captam La Roche nut 'smifi, ”^/^”tibes (P ar) later on, 
-ho then prSed^2se? feto 
France. Passmg tbro^ seen 

-here he saw Pope Clement TlTT^^f ^ Home, 

Father E Parsons TTendenna « + called on 

Some, thence through Tnscauv a??v 

W away, many desperaTadvtuLS" fe" he“^ , 


I through, and one m jiarticiilir covered him *^jth grc'*- 
' honour At Regal (Ptuhlwci-'^tnliurg), in the presence ni 
two armies, ns the champion of the Clinstnn':, he fought 
on horseback and killed three Turki'li rhatnjiions jn <>nc- 
ces'ion On ISlh November 1602, at the battle of Rothen- 
thurm, a px'^ in Tnn'vhan a where the Chn tnii': fought 
despentclv ng^inst an ovcrjioi enng force of Cnin Titor- 
Smith was left wounded on the field of I-attle, JIi« nc}t 
drecs «uvpd him, for it "ho \ed tint he would l,e worth i 
rincom As =oon *15 hi« wounds were cured he was sold 
for a shee and then martlicd to Con-tuntuiojile, wlitrc ) c 
I was pro rntwl to Clnntzn Tngubig" uuK who R 11 in lo < 

I with him Fearing lc=t her mo‘};i r sliouM ‘•ell him si . 

I sfut him to her hrothcr Timor ]>L>-lia of Nnlh-i, on tl - 
Don, in Tartan “To her iinl iiid hro'lif r thi 1 ind Lao 
wrote so mneh forhi^ gt'od n age tint ho half ■> t'jicctr«' 
as much as she intended tor -be" told him Ii -ho ild the', 
but sojourn to Icam the lauguage and vli tt it was to Iic a 
Turk, till tiracmadche'nn-tcrof her-' If Rot tin Tiiimr 
her brother, divcrtwl all t 'u^ to the w or-t of env If 1 1 o- 

watliin an hour citcr lus nmval he .-m- d hi- ‘dn hmart 
lO strip him naked nnd sha e Im li* .d a,)il l> aial lo i ir. 
as his hand. A grt^f ring of ir."*" vjtli a Jong 
bowed hke a sickle, wes riu*.d abot t ht- nccl 'and v 
coat [put on him] made o'” i Jgn - 1 ur guank-rl a?.' .♦ 
with a piece of an nndr. ed 4m Tier w.rc m - 1 
more Clin-tian shves, and nc-rli a hnnonil 
lurks and Moors, and he Vmg the la-* a tl e «!- c « . 
slave? to them all “ Mlulc nt Nall nt- thr Fn^ii-h capta a 
i-ept his eves oj.on and his account 1 f *] e Cnin Tat w 
la careful and accurate. ‘ Fo long he hun ni tin- nu- r 
able estate, a.s he became a ihrc=-li r at a gmneo in a grr- * 
field more than a league from the Timo'’- liot sc Tl' 
psha as he oft n-fd to vi-it his grange- vi uc 1 him aim 
took occasion «o to bca* spurn and 'evilc 1 im tint fn- 

hi threshing Int, for thev have no fiiil» and, , i, j 
u-tate coidd be no wor-c than it was rlotbtd lumsoif , , 
the Timor’s clothes, hul his ho<h under tlw straw flk 1 
his knapsack wath com shut the door monntod his hn" 
and ran into the dfc^.rt at all adventure I or cj h . . n 
or nineteen davs be rode for rerv hfc n, t 1 },o rS id ^ 

^ U03 “t? ra Decern’ 

Spam, until he 7 Otrmany, France, and 

There ilerham fought ta\o 9 as- the Canarii- 

them oS. Smith Spanish ships at once nnd.bo-t 

a tasand ducats in biTpni^e 

expenencJirkllJn^^^S^ of Captain Smith s 

img projects whX w«c tiT 

first mtended to hav??? . f^bnt, he 

Ojapok m South ^enTlTrt 

the remforcement miscam aiiif 

could.” Hence Smith fe not 1 ^^ ’'ost escaped as they 

account But he went hraldr 7if on this 

-ith Captam Bartholomew P^i'^ct 

■»:» ”» ™.J- . Km.iZtl’Z 
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procrastination caused more to run a\\aj limn nent I 
have spared neither pains or money according to my ability, 
first to proem e His Jlajcsty’s letters patents, and a com- 
pany here, to bo the means to raise a company to go with 
me to Virginia, nhich beginning hero and there cost me 
nearly five years’ [160*1-1609] uork, and more than five 
hundred pounds or my omi estate, besides all the dangers, 
miseries, and incnrabniices I endured gmtis ” Two colon- 
izing associations were formed, — the London Company 
for South Virginia and the ’Western Company for North 
Virginia Smith was one of the founders of the London 
Company The colonies which Sir W Raleigh had estab- 
lished at Roanoke and other islands off the American 
coast had all perished, mainly for want of a good harbour, 
so that really nothing at all was known of the Virginian 
const-line when the first expedition left London on 19th 
December 1606 , and thercfoie the attempt was bound 
to fail unless a convenient harbour should bo found Tho 
expedition consisted of three ships (tho “ Susan Constant,” 
100 tons, Captain C Newport, the “God Speed,” 40 
tons, Captain B Qosnold , and a pinnace of 20 tons. 
Captain J Ratcliffc), with about 140 colonists and 40 
sailors They made first for tho West Indies, readiing 
Dominica on 2‘lth hfarch 1607 At Neiis, their next 
stopping place, a gallows was erected to hang Captain 
Smith on the false charge of conspiracy , but ho escaped, 
and, though afterwards tho Incs of all tho men who 
plotted agiinst him w ere at his mercy , ho spared them 
Sailing northwards from the West Indies, not knowing 
where they were, the expedition was most fortunately, m 
a gale, blown into tho mouth of Chesapeake Bay, discover- 
ing land on 2Glh April 1607 Anclionng, they found the 
Tames ruer, and, having explored it, fixed upon a site for 
their capital in tho district of the chief or wcroanco of 
Paspshch, its chief rccommcndatioii being tliat there were 
■6 fathoms of water so near to the shore that tho ships 
could bo tied to the trees Orders had been sent out for 
the goverinnciit of tho colony' in a box, which was opened 
on 26th April 1607 Captains B Gosnold, E M Wing- 
field, C Newport, J Smith, J Ratchffe, J Afartin, and 
G Kendall were named to ho the council to elect an 
annual piesidont, who, wnth tho council, should govern 
Wingfield was, on 13th Jilay, elected tho first president, 
and tho next day they landed at James Town and com- 
menced the settlement 

All this while Smith was under restraint, for thirteen 
weeks in all His enemies w'ould have sent him homo, 
out of a sham commiseration for him, but ho challenged 
their charges, and so established his innoconcy that 
Wingfield was adjudged to give him ;£200 as damage 
After this, on 20th June 1607, Smith was admitted to 

tho council i I «; 

As in going to America in those days tho great diffi- 
culty was want of water, so in those 
the paramount danger was from want of food There 
were never Englishmen left in a foreign country in s^h 
misery as wo were in this new discover^ Viimm®“ ® 
watched every three nights [every' tlurd night], lying on 
the bare cold ground, what weather soever came, and 
warded all the next day, which brought our men to bo 
most feeble wretebos Our food was but a small ^n of 
barley sodden in water to five men a day Our drmK, 
cold water taken out of the nver, which was, at a 
very salt, at a loiv tide, full of slime and filth, wln^ 
was the destruction of many of our men So great was 
the mortality that out of 105 colonists living on the 2id 
June 1607 67 died by tho following 8th Janua^ ino 
country they had settled in was sparsely popf ^ 
many smaU tnbes of Indians, who owned os their pa^ 
mount cluef, Powhatan, who then lived at Worowocoinoco, 


a village on llio Pamiinkcy rlicr, about 12 miks by land 
from James Town Various boat expeditions left James 
Tow'n, to buy food in exchange for copper They generally 
had to fight the Indians first, to coerce them to trade, but 
afterwards jiaid a fair price for wbat they bought 

On 10th December 1607 Captain Smith, of whom it 
18 said “tho Spaniard never more greedily desired gold 
than ho victail,” ivith nine men in the barge, left James 
Town to got more com, and also to explore tho upper 
waters of tho Chickahominy They got the barge up as 
for as Apocant Seven men wore left m it, with orders 
to keep m midstream They disobeyed, went into the 
village, and one of them, George Cossen, was caught, 
tho other six, barely escaping to the barge, brought it 
back to James Town It so happened that Opocanchan- 
ough (tho brother of Powhatan, whom he succeeded in 
1618, and who carried out tho groat massacre of tho 
English on Good Fndny 1622) was m that neighbourhood 
with two or three hundred Indians on a hunting expedi- 
tion He ascertained from Casson whore Smith w'as, who, 
Ignorant of all this, had, with Jehu Robinson and Thomos 
Emory, gone in a canoe 20 miles farther up the river 
The Indians killed Robinson and Emory while they were 
sleeping by tlie camp fire, and went after Smith, who was 
away getting food They surprised hun, and, though ho 
bravely defended himself, he had at Inst to surrender 
Ho then sot his wits to confound them with his superior 
knowledge, and succeeded Opecanchanough led him 
about tho country for a wonder, and finally, about 6th 
January I60S, brought him to Powhatan at 'Werowoco- 
moco “Having feasted him after their best barbarous 
manner they could, a long consultation was bold, but tbo 
conclusion was two groat stones wore brought before 
Powhatan , then as many ns could laid bands on Smith, 
dragged him to them, and thereon laid bis bead And, 
being ready witli their clubs to beat out bis brains, Poca- 
hontas, tho king’s dearest daughter, w'lien no entreaty could 
prevail, got his head m her arms and laid her own upon 
his to saio him from death TVliereat the emperor was 
contented Smith should live, to make him hatchets, and 
her hells, beads, and copper, for they thought him ns well 
of all occupations [handicrafts] ns themselves 

Tlio truth of this story was never doubted till 1866, when 
tbo eminent antiquary, Dr Charles Deane of Cambridge, 
Mass , in reprinting Smith's first book, tho True Melattm 
of 1609, pointed out that it contains no reference to tins 
hairbreadth escape Since tlien many Amoncan historians 
and scholars have concluded that it never happened at nl , 
and, in order to ho consistent, they have tried to prove 
that Smith was a blustering braggadocio, which is tho 
very last thing that could in truth be said of him ine 
rescue of a captive doomed to death by a 
such an unheard-of thing in Indian stones If the truth 
of this deliverance bo denied, how then did Smith come 
back to James Town loaded with presents, when the ofcliei 
three men wore killed, George Casson in particular, in a 
most horrible manner 1 And how is it, supposing ^ 
account to be false, that Pocahontas afterwards freqnontiy 
came to James Town, and was next to Smith himself t o 
salvation of the colony ? The fact is, nobody doubted tho 
story m Smit h’s lifetime, and he had enemies enough 

1 Pocahontas never visited James Town after toith went 
in October 1600, nntU she was brought there a state 
WnTcaptaii S Aigall, who had Lr wcH 

treaebe^ on tbo Potomao nver Tlw colony, mew’- 

wa her as a means Jo seonro a^EnplBb 

time, boliovinc Smith to be dead, she fell in 1 TIjcv 

^.. 5 . 



176 


SMITH 


[lOHN- 


Space fails to de&cnbe liow siilendidly Smith worked 
alter hib delivetanca for the good of the colony, how he 
e-qilored Chesapeake Bay and its influents, how (nhen all 
others had failed) the presidency was forced on him on 
10th September 1608 , how he tried to seize Powhatan at 
IVerowocomoco on 12th January 1609, but he fled to 
Orapakes, 40 miles farther off, how with only eighteen men 
ho cowed Opecanchanough in his own house at Pamunkey, 
in spite of the hundreds of Indians that were there, and 
made him sell corn , how well he administered the colony 
all through the spnng and summer of 1609 
Meanwhile the establishment of this forlorn hope in 
1 irginia had stirred up a general interest in England, so 
that the London Company wore able in June 1609 to send 
out 9 ships with 500 colonists Smith had now got the 
Indians into splendid order , but from the arrival on 11th 
-Lugust of the newcomers his authority came to an end 
They refused to acknowledge him, and robbed and injured 
the Indians, who attacked them in turn Smith did his 
best to smooth matters, nhilo the rioters were plotting to 
shoot him in his bed In the meantime he was away iip 
the mer On Ins return, "sleeping m his boat, acci 
dentallj one fired his powder bag, which tore his flesh 
from his body and thighs, 9 or 10 inches square, m a 
most pitiful manner , but to quench the tormenting fire 
frying him in his clothes he leaped overboard into the 
deep nver, where, ere they could recover him, he was 
nearly droivned ” Thus disabled, he was sent home on 
1th October 1609 and never set foot in Virginia again 
Memesis overtook the rioters the winter after ho left, 
which IS known in Virgmian story as “the starving time ” 
Out of 490 persons in the colony m October 1609 al 
but 60 died by the following March 

bnefly touched upon 
ilie third penoil, 1610 1617, was chiefly spent in discoier- 
lug Iiusconcus, anado, and Pemaquid in North Virginia, to 

New Enolaud His first object ivas to fish for cod and 
)«rter for furs, hw ne\t, to discover the coast Ime with the 
Mew to settlement Two attempts, in 1615 and 1617, to 
fettle at Capawuck failed, but through no fault of his 

in conneiaon with these projects that the Western 

of New England Wo cannot better conclude this sketch 
nnd uni™ olSmS 

httle bMVL*°ln'? many 

months hnvB rn i,„„j ^ ® ^score of the worst winter 

near 


monthshavern W “Zfi ir ® ^ 

thirty seven yWre ^®^® ^‘^®d — 

W and famriy Small” f P®®** 


In thu> petition of 

TPoaw After a pleawnt eo on™ If the Indinrgirl 

enptor). hnt .he died 


I labour for mj jwins), have I not much re.'ison, iKith jirii atclj 
and publicly to acknowledge it, and give God thanks 1 
The last jienod, 1618 1631, of Smith’s hfo was clucllj 
devoted to outliorship In 1618 ho ajiplicd (in inin) to 
Lord Bacon to bo numbered among Ins sen ants In 1619 
he offered to lead out the jnlgrini fathers to North Virginia , 
but they would not haio him, Jio being n Protestant and 
they Puritans Tlic London Virginia Companj became 
bankrupt for £200,000 in 1624 A list of Ins jiiiblications 
will bo found at the end of this article Tims having 
done much, endured much, and written imicli, wlnlc stiJJ 
contemplating a //ufori/ of the Stn, Captain John Smith 
died on 21st Juno 1631, and was buried in St Scjwlrbrc’s 
Church, Loudon 
Two of the sixty survivors of “the staning time,’ 
Bichard Pots and IViniam PhcttijJaco, thus nobly e\ 
pressed in print, so early ns 1612, tlicii estimate of Stnitli 
“Whnt shall I snyl but thiiswc lost him [4 th October 
1609] that m all his proceedings mndc justice Ins first 
guide and experience his second, over hnling Ixiscncs' 
sloth, pride, and indignity more than am dangers, that 
never allowed more for himself than Ins souldicrs with 
him, that upon no danger would send them where he 
would not lead them Inmsclf, that would never see ns 
vvant vilmt he cither had, or could by any means get ns 
that would rather want than borrow or starve tlinn not pa\ , 
that loved actions more than words, and hated falsehood 
and cozenage than death , w hose adv cntiircs w ere onr liv cs 
and n hose loss our deaths ’’ 

A fiirly complete biMiognpln will Iw found in Proftenf Mwnnl 
Miors wpnnt of bimtlia tf orl% Ibminglmm, J8S4, Sio Iho 

H c ®*’ 4 . ^ Tnif Mntwn Ar , 1003 ffirat 

nttnbiitcd to a gontkmnn of tbc coloni, nest to Th W atson and 
fiiwliv to Captnm 8niitb), A J/<yi o/ rtt-gima, td In V[illnm] 
S[iminouds], Orfonl, 1012 , A Dctmptton of i\eic Fnnland, ICIC"^ 
htxohng}anf^Tuah,}m, New Fmjland', Tnnh jc^' 

iKics, ii)Z4 , AnAecttlrncefor all } oung Ixamcii. 16‘’b llm amin 
work recast and enlarged as A Sra 

SMITH, John Hihuhi (1752 1812), Fnglisl/mmter 

andmczzotint ongrav er, a son of TJiomns .Smith of J)e/bi the 
kndsmvo iiamter, was bom in 1752 He was amSVictd 
saiiiAlii'^” i^rapCT HI Derby, and afterwards jmrMicd the 

uy tiie iirociiiction of miniatures Ho then finniA,! 
enpaving and executed In', jJatc of the Public Irdi^or 
which had great poimlarity, and wis follow rdtl l ’ 

works of Pfvnnii ^ ^®/®P™^Hccd some forty of the 

t z zrzs’ 'T ?' 

artistic pursuits an extenci-i n , An " Adding to Ins 
and pn4slicr he wonW 11 « print-dealer 

itnotbeenforhisdiSnaSnW ® nwpnrcd vi caltli had 
attached to field snorts j FH-sionateh 

a boon companion of Georm Jlorlnwd ^ 

he excellently mezzotinl-P^ i^rlniid, whoso figure pieces 

portraits in chS^^TLnSd 

the Hnsuspecting Maid ^Tn « such as 

exhibiting in thf S III?"*'®"’ the Moralist, 

Upon the dechneofCw^^^^^^ ^’’'9 to 1790 

a tour as an itinerant portZ”^"’ « «‘®de 

and midland counties ^f Enirl^il though the northern 
and indifferent work and settlod' much hasty 

died on 2d March 181? ^ Doncaster, where he 

As a mezzotintcngraver Smith occupies the very fimt rank II, s 
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liiinN nri Jilii itc cM'illont in tliiwing, nm\ fiuolj t\prc<wuo of 
( olonr Jlis small full loii/jtiis in era} oiis and his jwrtraita of Fo\, 
HornoToolvt, Sir Proncis Burilctt, and tho group of the dnho of 
Doionsluro and faniilj aup^wi-t liia tlainis ns a successful drafts 
man and \mntcr IIo was possessed of a sen thorough knowledge 
of the principles and histori of art, and was a hnlliant comorsn 
tionnlist 

SMITH, .7ob.H*ir Sec JlouMONh 
SMITH, S\D>L\ (1771-l84o), one of the fouiKlers of the 
Edinhnqh littiew, and one of the wittiest talkers and 
political WTiters of Ins generation, was the son of an English 
countrj gentlcnian, and was bom at Woodford in Essex on 
7d June 1771 His fathci , a man of restless ingenuity and 
acti\it>, "lerj cleser, odd by nature, but still more odd by 
design,” w ho bought, altered, spoiled, and sold about nine 
teen different estates m England, had talent and ccccntnaly 
enough to be the father of sui h a w it as S 3 dii 03 Smith on the 
btrictost principles of hcrcditv , but S 3 dno 3 was wont him 
■self to attribute not a little of his constitutional gaiety to an 
infusion of French blood, his maternal grandfather being 
a Frencli Protastant refugee of tho name of Ollier, wlio 
could not speak a w ord of English Sydney w as tho second 
of a famil 3 of four brothers and one sister, all remarkable 
for their talents While two of the brothcis, “Bobus 
and Cecil, were sent to Eton, S}dnc 3 was sent with the 
Aonngest to Winchester, where he rose to he captain of the 
school, and with his biothcr so distinguished himself that 
their schoolfellows signed a loiind-robiii “ refusing to tr} 
for the college prices if the .Siiuths were allowed to contend 
for them any more, ns the} alwa 3 s gamed them ” From 
Winchester S 3 dnc 3 went to Hew College, Oxford, and in 
dwe. course Vccctxuc a fcllou of Ins college It utis Ins uisu 
then to road for the bar, but his father would add nothing 
to Ins foUow^np, and he was rcluctanlh compelled to 
enter tho chinch, and became a enrate m a small village 
in tho midst of Salisbnr 3 Plain From this dreary m- 
pumbeney he was relieved after two "seal's, and conducted 
to tho scene of the foundation of the Edinhui(^h Jievwo h> 
a combination of acculciits Tho sipiiro of the parish in- 
vited the new curate to dine, was astonished and cliamicd 
to find sucli a man in such a place, and engaged him after 
a time as tutor to his eUlest son “ It was arranged, he 
afterwards said, “ that I and Ins son should proceed to the 
iinncrsity of Weimar We set out, but before reaching 
our destination Germany was disturbed bj war, and m 
stress of politics w 0 put into Edinburgh ” This w as in 1 < J < 
In Edinburgh, as over 3 M\hero else, Smith made numer- 
ous friends, whoso cordiality was 111 no way abated by his 
constant quizzing of the national foibles and pcculiantiw , 
and among those friends were the futuio Edinburgh Be 
view ers It wa=, towards the end of h» fixe years' r^idence 
in Edinburgh, in tho elevated tesidcnec of the then Mr 
Teffrey, “in the eighth or ninth story or flat in a house in 
BncclcucU Place,” that Sydney Smith proposed the sotting 
up of a renew as an organ for the opinions and a vehicle 
im the ambition of the young malcontents with “ 

the 3 were “1 was appointed editor, he sap lu the 
preface to the collection of Ins eoiitribntions, “and reinamed 
long enough m Edinburgh to edit ^le first number [Oo^^er 
1 802} of tho JSdinlnrqh Jtencio The motto I projTOsed for 
the jKewew was ‘Toniu musam meditamnr avena — We 
cultivate literature on a little oatmeal ’ But this too 
near the truth to bo admitted, and so wo took onr present 
grave motto from Publius Syras, of whom none w 

sure, ever read a single line ” He continued to write 
for the Bemno for tho next quarter of a century, aTi'i his 
’ hnlliant articles w ere a roam element in its succ^ Ino} 
represent tho very perfection of journalism They were 
not merely the most readable, the most entertaining th 
soUdity of substance and tho seriousness of purpose were 
quite ns indisputable as the bnlhanc 3 of the execution 


Tho writei seemed to tackle the grai est of political and 
social questions in tho liighest of spmts, yet he never lost 
sight of his aim in purposeless buffooncr 3 > and, however 
heartily the reader might bo made to laugh, tho langhtei 
was always directed at wimt seemed to the wnter absnid 
and unreasonable opinion It was remarked of Ins wit in 
conveisation that the butts of it were often seen to laugli 
as heartily as the audience , there ivas nothing base and 
personal in Sydney Smith’s raillci 3 Tho same w ith his 
writing when it was anonymous His wonderful powers 
of humorous exaggeration wore such ns to detach a ndicii- 
lous opinion as far as possible from its human incarnation 
and present it in tho bare essence of its absurdity This 
was his habit ns a control crsialist, and, when Ins purpose 
was simply to convey mfonnation, to giio the gist of a 
book of travels, or a S 3 stem of education, or a body of 
statistics, he was unequalled in the ait of amusing tho 
render with ludicrous images in the most unexpected 
places without dcpnitmg from the main hnas of a most 
cleni, orderl 3 , and instructive exposition Tho fact is that 
tho serious didactic purpose in all Sydnoj Smith’s writing 
and tho closeness of his adherence to the matter in hand 
are tho main obstacles to the living permanence of his fame 
ns tho writei of tho best colloquial jirose of his generation , 
for though Ins range of topics was wide — political, ecclcsi- 
astical, educational, gcogi-aplncal, and otliorwiso misccllanc 
ons — thc 3 ’ were oil of immediate, practical, and passing 
interest, and his remarks weio pushed home to the life of 
the time so closely as to have coniparatii cly little inde- 
pendent interest for posterity 

Most of Sydney Smith’s contiibutions to the Edinhwgh 
JReview were sent from the country parish of Eoston-lc Clay 
in yoikshiro, where lie spent tho best part 0 ! his life Ho 
left Edinburgh foi good in 1803, when the education of 
Ins pupils was completed , and, yielding to Ins ivifc’s con- 
fidence m his powers— -he had married Miss Pybus, an 
English lad) of good famil), while still unsettled in life— 
adiontured ou Ijondon, where he rapidly became known 
as a iireacher, a lecturer, and a social hon His success 
as a preacher, although so marked tliat there was often 
not standing room m the church in Berkeley Square, where 
he conducted tho morning sen ice, was not gained by any 
sacrifice of dignity there was no eccentricity, nothing 
sensational in his preaching, it was a pure triumph of 
good souse, right feeling, earnestness, and freshness of 
pulpit oratory Ho lectured on moral pliilosophy at the 
Roial Institution for three seasons, from 1804 to 180S , 
and here also, handling the ordinar) topics of a philosophy 
chair m a Scotch university, he treated them with such 
vigour, freshness, and liveliness of illustration that the 
London world crowded to Albemarle Street to hear him 
Ho made no pretence to onginality, and in the main 
followed Dugald Stewart, whoso lectuios he had attended 
in Edinburgh, but there is more ongmality as well as 
good sense in liis lectures, especially on such topics as 
imagination and wit and humour, than in many more pro 
tontious systems of philosophy With tho brilhant re 
putation that Sydney Smitli had acquired in the cmirse of 
a few seasons in London, he would probably liavo 
some good preferment had ho been on the powerful s d 
in politics His Wing friends came into olhee for a short 
tunc in 1806, and presented him with * 1 ^° of Foston- 
le-Clay «v Yorkshire Ho shrank from this 
for a time, and discharged his parish duties tl^roug 
curate, but Mr Pcrcival’s Residence Act was F 
1808, and, after tnmg in vam to 
he glutted London 1,1 1809 and moied 
Yorkshire His most famous single 
Pfymffg’s Laws on the 

ridiculing the opposition of tho connt^i ^ 
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before this migration. From being the idol of London 
society to being the pastor of a country parish inth no 
educated neighbour \nthm 7 miles ivas a Tiolent change , 
but Sydnc^ Smith accommodated himself cheerfully to his 
nevr circimistanccs, and 'won the hearts of his parishioners 
as quickly as ho had conquered a uider world Not the 
least entertaining chapter in his daughter’s biography 
of him IS the account of his Yorkshire life An interest- 
ing contrast might be drami between it and Carlyle’s life 
in somewhat similar circumstauLes at Craigenputtock 
S 3 dne\ Smith’s hfe at Foston, uith its cheerful energy 
and ingenuity, its vigorous jesting at difficulties and eccen 
tnc wap of conquering them, is of much better example, 
and moralists might do worse than put the story into form 
for general edification ^ 

Sidney Smith, after twenty j cars’ service in Yorkshire, 
obtained preferment at last from a Tory minister, Lord 
Lindhurst, uho presented him inth a canonry m Bristol 
oithedral in IS2S and afterwards enabled him to exchange 
Poston for the hi mg of Combe Florej near Taunton From 
this time he discontinued writing for the Edtnbtiigh Review 
on the ground that it was more becoming in a digmtary 
of the church to put his name to what he wrote It was 
expected that u hen the AtTiigs came into power Sydney 
Smith would bo made a bishop There was nothing in 
his writings, as m the case of Swaft, to stand in the way, 
for with all his humour and high spirits he had always, as 
ho wid himself, fashioned his manners and conversation 
so ns not to bring discredit on his reverend profession 
llo had been most sedulous as a parochial clergyman 
Still, though he was not without warm friends at head- 
quarters, the opposition w as too strong for them. One of 
the first things that Lord Grey said on entering Downing 

Sjdncy Smith , but ho was not able to do more than 
appoint him to a prebendal stall at St Paul’s in exchange 
tor the one of inferior value he held at Bristol Lord 
Alelbournc is reported to have said that there was nothmg 
10 more regretted than the not having made Sj dney Smith 
u bishop Some surimso must be felt now that Sydney 
”■ '‘'‘“ounst and wit should have 

Stv“and liini to the episcopal 

right in thinking that the 
^ctog known as “a high spirited 

•jnd trenchant ns his best comribuTions Jo 

Renew Smith dipit m i Edinburgh 

of Ins Ublp talk «s give oncie^^dlTAn «“ch spccunens 

Jturtliful cominnion and philosonlior « “ 

;%ir i 

SMITH, Sit Thomis flSjo 115773 *1 
and friend of Sir John Clieke u " contemporary 


he first introduced the new Greek pronunciation,which soon 
became universal in England. After studying in Franco 
and Italy and taking a degree in law at Padua, he was 
appointed first regius professor of civil law in Cambndgo 
in 1642 Durmg Somerset’s protectorate he entered public 
life and was sent as ambassador first to Brussels and aftei- 
wards to France. In 1548 he was made a secretarj of 
state and knighted On the accession of Mary he was 
deprived of all his offices, but in the succeeding reign was 
frequently employed in public afiairs He died in 1577 
His best known work, entitled Be Bcpuhliea Anglorum the 
Maner of Government or Poltae of the llcuVme of England, was ptib 
lishcd posthumously in 1683, and passed through mnnj editwns 
His epistle to Gardiner, Be recta et cnicndata Itngtiat Grtcese pi 0 
nuncxatione,V!oa printed at Pans in 1668 , the same volume includes 
Ins dialogue Be recta et emendafa linguae Anglicaim senptione 

SMITH, William (1769-1839), called "the father of 
English geology,” and among his acquaintances “Stratum 
Smith,” will be generally remembered as the framer and 
author of the first complete geological map of England and 
Wales, and as the discoverer of the pnnciple of the identifi- 
cation of strata by their included organic remains He was 
bom at Churchill in Oxfordshire on 23d March 1769 De- 
prived of his father, an ingenious mechanic, before he was 
eight years old, he depended upon his father’s eldest 
brother, who was but little pleased with his nephew’s love 
of collecting “pundribs” {Tei ehratulw) and “pound-stones ” 
or “quoit stones” (laige Echimtes, frequently employed as 
a poimd weight by dairj women), and had no sjunpathy 
v^th his propensity for carnng sundials on the soft brown 
oven-stone” of his neighbourhood William became a 
mineral surveyor and cml engineer In the former capa- 
mty he traversed the Oolitic lands of Oxfordshire and 
Gloucestershire, the Lias clajs and red marls of Warwick- 
sh^ and other districts, studjung their varieties of strata 

and n?® ^wi^ ‘ an estate in Someisetshii 0 

and observed the strata of the distnct In 1793 he executed 
the surveys and completed the levellings for the line of a 
proposed canal, in the course of which he confirmed a 
previous supposition, that the strata Ijmg above the coal 
wera not horizontal, but inclined in one &-ection-to the 
rajwrds-so as to terminate successively at the surface 
and to resemble on a large scale the ordinary disposition 
of the slices of bread and butter on a breakfast nl^e— nn 
lUimtration which he was wont to use on all occasions 
in appointed engineer to the Somerset Coal Canal 

m 1794 he was deputed to make a tour of observatZ 

Or,^,c j;™™, m it 

ffeofOpicof J/af large 

/a«d,Sch appe{reK”f81fi‘^ 

to smaller form in 1819 Bwd t leduced 

separate county gZoS“‘^ date to 1822 

sive years. th/lboi°®^! pubhshed in succes- 


sive years, the whole conahrA^ ™ pubUahed in succes- 
England and Wales In ^ Geological Atlas of 

Society of Londo^LfeSed 

medal, and the Govemt fimt WoUiSton 

English geologists, conferred upon^^TlT 
^00 per annum The degree of TT^ ?! We-pension of 
Dnbhn, at the meetmg of Se EnS ? 

«ty in 1835 At such meetmS. f 

“eetmgs he was nearly always 
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present In 1838 lie'ntis appointed one of the commis- 
sioners to select building stone for the new Houses ol 
Parliament The last years of his life wore spent at 
Hackness (of which he made a good geological map), near 
Scarborough, and in the latter town His usually robust 
health failed in 1839, and on 28th August of that year 
he died at Northampton He once said ho was bom on 
the Oolite, and should msh to bo buried on it, and so 
he was, at Northampton 

His Unnoirs by Professor John Phillips appeared in 1S4>1 

SMITH, William Henb\ (1808-1872), best known as 
the author of Thoindale, is one of those thinkcis and 
students whose work, whilst scarcely recognized in their 
own day and soon all but overlooked in the laiger per- 
spective of history, is yet of real value for an appreciation 
of the intellectual character of the time The literary pro- 
duction of which Thomdah is the most representative 
example affords a moral countenance to contemporary 
workers in philosophy uliicli is invaluable, but which foi 
obvious reasons can never be evactly appraised With a 
fine and reflective, rather than robust and active, intel- 
ligence, Smith deals suggestively in the form of con\ersa^ 
tion — ^ivhich he adopts in T/toj ndalt and m his later book 
Giavenhinet — mth the problem of good and evil, with 
materialism and idealism, with most of the subtle modem 
perplexities in the interaction of rohgion, philosoph}', and 
science But his more exact contributions to thought, 
such as the Discow « on the Dtfucs of the School of Paid/ 
and the Dasays on Knoiointj and Feeling^ do not work out 
an 3 rtliing like a complete sj'stem, and are somewhat lackmg 
in intellectual grip Smith also wrote several books of 
^e^se and two plays, one of which, Athelmld, uos produced 
by Macready in 1842 Much graceful reflexion and a 
trae feeling for nature are found in his verse, but it lacks 
energy Smith spent a serene uneventful life, chiefly in 
the studious seclusion which ho loved, but uhich must 
have tended to foster the inactive tendencies that led him 
to call himself playfully in his latter days “tlio snail” 
He was born at Hammersmith in 1808 in comfortable sur- 
roundings, his father being a retired merchant , his mothei 
was of Gorman extraction, with a vein of mysticism, which 
IS worth noticing in view of the son’s metaphysical tend- 
encies He was sent in 1821 to Glasgow, where Byron’s 
poetry and Scottish metaphysics seem to have had mo«t 
influence upon him Then ho entered a lawyer’s oflicc, in 
which he remained for five years His first writings ap 
peared in the LtUiaiy Gazette and in the Athcnxwn, to 
which he contributed under the name of “ Wool-gatherei,” 
attracting some attention by the delicacy and finish of 
his style His ambition was at the outset chiefly poetical, 
however, and, when his first book appealed and was almost 
completely ignored, he dug a grave and buried the unsold 
copies in a fit of Byronic despondency Ernesto, a philo- 
sophical romance, also belongs to this early period In 
1836 he wrote for the Qmrteily Bevicw, and in 1839 he 
formed a connexion with Elacliooad’s Magazine, which 
lasted for tlurty years, during the latter part of which 
he acted as its philosophical critic In 1840 a visit to 
Italy led to the wilting of a tale entitled Mildred, winch 
was too purely reflective to bo successful In 1851 ho 
declined the chair of moral philosophy at Edinburgh, 
having determined a year or two previously to retire to the 
English Lake district, there to study in seclusion Tliero 
he completed Tlmndale, which was published in 1857 
Giavenhin^t appeared in 1862, a second edition contained 
a memoir of the author bj his wife He died at Brighton 
on 28th March 1872 

SJIITH, SiK WiLLiAit SiuxEi (1764-1840), English 
'idmiral, was the second son of Captain John Smith of 
the Guards, and was born at "Westminster on 21st July 
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1764 He entered the navy , according to his o -n account 
“at the beginning of the American War,” being onh’ 
about eleven years of age For his brai ciy under Bodney 
in the action near Cape St Vincent in Tniiunry 1780, lie 
was on 25th September appointed lieutenant of the 
“ Alcidc ” After sen mg in tho actions against the French 
fought by Graves off Chesapeake in 1781 and by Bodne^ 
at the Leeward Islands in 1782, he was on 6th Iilny of 
the latter year iiromoted to lie commander of tho “Fniy ” 
sloop, and on 18th October advanced to the rank of 
captmn His ship having been paid off in tho beginning 
of 1/84, he spent two years in France and afterwards 
visited Spam From 1790 to 1792 lie was employed m 
advising tho king of Sweden in the war with llussn, 
receiving for liis services the honour of knighthood 
After his return to England ho was sent on a mission to 
Constantinople, and, having joined Loid Hood at Toulon 
from SnijTiia in December 1793, he burnt the cncmj s 
shi^is and arsenal In tho following years he cleared the 
Channel of French privateers, but, having with the boats of 
his squadron boarded in HavTc de Gr ice harbour a lugger 
which was driven by tho tide above tho Frcnth forts, ho 
was on 19th April 1796 compelled to surrender and sent 
a prisoner to Pans By means of forged orders for Jus 
removal to another prison he undo his escape from the 
Temple, and, crossing tho Channel in a small skiff picked 
up at Havre, arrived in London on Sth May 1798 In Octo 
her he was sent as plenipotentiary to ConstantinoplL 
Learning of Buonaparte's appioach to St lean d'Acre, ho 
hastened to its relief, and on 16th Marcli 1799 captured tho 
enemy’s flotilla, after which lie successfully defended the 
town against several furious attacks of the Frciidi, compel- 
ling Napoleon on 20th May to raise the siege and retreat 
in disorder, leaving nil liis artillery behind For this bnl 
liant exploit he received tho special thanks of tho Housis 
of Parliament and was awarded an nmiinty of .£1000 
Subsequently he co-operated wntli Abercroniby , under whom 
ho served ns bngadier-gcncml at tho battle of Aboukii, 
where ho was wounded On his rctiun to England ho was 

in 1802 elected M P for the city of Rochester In Man h 
1803 lie was commissioned to watch the preparations of tho 
French for an invasion of England Having on 9lh Nov cm 
ber 1805 been promoted to bo rcai admiral of the blue, 
he was in tho following January despatched on secret sci- 
vneofor tho protection of Sicily and Najilcs He relieved 
Gacta and captured Capri, but on 25th January 1807 
received orders to proceed to Malta, v\ hence lie loined Sir 
John Duckworth, who was sent to act against the Turks 
On 7tli Febranry, with the rear division of the squadron, 
ho destroyed tho Tmkish fleet and spiked the battenos off 
Abydos In November follomng he was sent to blockade 
the Tagus and was mainly instrumental in embarking the 
Portuguese prince regent and royal family and sciulmg 
them under safe protection to Bib do Tanciro, after w hw h 
lio was sent as commaiidcr-in-chibf to the coast of South 
America On 31st July 1810 he was made iiccadminl 
of the blue and on IRth July 1812 was despatched as 
second in command under Sir Edward Ptllcw to tin 
Mediterranean, but the expedition was uneventful Ills 
term of active service praeti'wlly dosed O 1811 lie was 
made KCB m 1815 and in 1821 admiral The Inter 
years of Ins life were spent at Pans, where he died on 
26th May 1840 

See Barrow’s Life of Aftmiral Sir IV S Snulh, 2 voU 
SMOKE iVBATEMENT The nuisance created by mal 
smoke seems to have been recognircd in London ns oirlv 
as the reign of Queen Elizabeth , but it is only in more 
modem times that the question has come to bo regarded 
ns one of real practical importance, and even vcf it is fir 
from receiving that general attention which it demands. 
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Tn ITSI the first smoko abating iiueiition Mas patented by 
Tames Watt, who, as the inventor of the steam engine, is 
responsible for so many boiler fires and so much consump- 
tion of coal In 1815 Cutler patented the first would be 
smokeless grate for domestic purposes , and his pnnciple 
of feeding underneath was afterwards adopted by Dr Neil 
\rnoft in n grate which has now been in use in one form 
or another for more than half a century There is non a 
Mist number of such iinentions, good and bad In 1819 
the attention of parliament nas directed to the question, 
iind a select committee was appointed “to inquire how far 
persons using steam engines and furnaces could erect them 
III a manner less prejudicial to public health and comfort ” 
Ihis committee gave an encouraging report In 1843 
mother select committee recommended the mtroduction of 
a bill prohibiting the production of smoke from furnaces 
and steam-engines In 1845 yet another select committee 
reported that such an Act could not in the existing state 
of aflhirs be made to apply to dwelling houses. The Acts 
of 1845 and 1847 followed as the results of these inquines , 
and since then there has been much legislation brought to 
bear on factories and railways The results have been 
most beneficial , but very much still remains to be done 
One IS apt to think that, because steam engines and fao- 
tones consume indnidually much more coal than duelling- 
houses, they alone arc responsible for the smoke nuisance, 
forgetting hou greatly the duelling houses outnumber the 
fattorics In reality there is little doubt that domestic 
fires are mainly responsible for the smoky condition of the 
atmosphere of oiir towns, and they for the most part 
continue to evolve smoke undeterred by legislation or 
scientific invention In 1881, however, a movement was 
commenced by the National Health Soojety and the Kyrle 
^loty, which resulted in a great smoke-abatement exhi- 
bition being held at South Kensmgton At the close of 
tnc oxmbition a national smoke-abatement institution 
uitli olhtes m London, was incotporated by authonty of 
the Board of Trade 

lion ledge of the nature of coal and of the chemical 

changes that it undergoes whui burnt is essential for an 
understanding of the smoke problem More detailed in- 
formation on these points is given under Coal where the 
snyeral varieties are described For the purposes of this 
article coals may bo classified ns smoke-producing and 
MI okclc.w, the foimer including all those rarieties^most 
con men y used ns fuel The elementary constitueurof 
such coals are carbon (generally about 80 per cent of^ the 

alio S’ nitrogen, oxygen, and sulphur, and they 

Mso contain a raping quantity of earthy iLimrity or ash^ 
Tbo process uhich occurs in a coal fire consJts of ^ 
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fns, benzm'e, othe l^i 

or of Iwnmic. uatcr -allTf i. of marsh gas 
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of air and also a much hndiL the presenee 


water-vapour, (2) carbonic acid, (3) iiitiogen, and (4) 
sulphurous acid, the first of which contains all the hydro 
gen originally present in the coal, the second all the 
carbon, the fourth all the sulphur, uhile the nitrogen is 
liberated as such together with the very much larger 
volumes of nitrogen derived from the air which has sup- 
plied the necessaiy oxygen All these products of com- 
bustion are discharged through the chimney 
Two things are necessary for the ensuring of such com- 
plete combustion, viz, an adequate, but not too large, 
supply of air, properly admuiistered, and the maintenance 
of the requisite temperature In practice, however, these 
conditions are never perfectly fulfilled, and consequently 
the combustion of coal is always more or less imperfect 
and gives nse to a complex mixture of vapours This 
mixture contains not only the combustion products already 
mentioned but also the follouing unburnt or partly burnt 
distillation products —(5) hydrogen, (6) hydrocarbons, (7) 
carbonic oxide, which contains a lower proportion of 
oxygen than carbonic acid, (8) unbumt carbon in a very 
finely divided state, — and also considerable volumes of 
unused air 

Usually the name “smoke” is applied to this vaporous Smoke, 
mixtiu-e discharged from a chimney only when it contains 
a sufiScient amount of finely divided carbon to render it 
dark-coloured and distinctly visible The quantity, how- 
ever, of this particular ingredient is apt to be overrated 
It aluajs bears an extremely small proportion to the vast 
volumes of water-vapour, carbonic acid, and nitrogen with 
which It IS muxed , it probably never amounts, even in the 
worst cases, to 3 per cent of the weight of the coal from 
winch It IS formed , and its importance, reckoned in terms 
of so much fuel wasted, is certainly not greater than that 
Of the unburnt hydrogen and hydrocarbons It is per- 
haps best to use the name “smoke” for all the products of 
imperfect combustion (5 to 8) which are avoidable, as con- 
necessaiy and unavoidable ingredients 

abate 

ment m thus seen to resolve itself into the problem of tbo 
production of perfect combustion 

^e first advantage to bo gained by the solution of this Adv.« 
cSd*that aU 

be prevented by improld 

as would solve the smoke 
proDiem The second advantage to be lookpH fnv ,a „ 

great gain in cleanliness and pnbhc convenience Not onlv 
would there be an end to sooty chimnevs hut thi ^ 

pnflf of smoke is very small tL .°t t . 

be a thing of the S fog” nouJd 

any less frequent than ^erause fogs would become 

cities, but bliause they would b^thei dS 

acter of grimy opacitv Tt « their distmctive char- 

are caused hj the smJke that wSkeS^em^*b\®?i,^®®“ 
an error The combustion of „ , them , but this is 
for their existe^a S it ^ 

(oxidised ultimately to sulphuric 

that 18 the active acent And °i carbon 
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ntr on life and human lung'?, nls>o oftoi\ attributed to ' 
l»rc\cntiblo sinohc, arc in like niauncr duo to this non- 
])ro\entibIc sulphunc acid The great gam in cleanliness, 
lioweicr, that uould follow the abolition of fiuioko cannot 
be o^crratcd 

ctluxts The methods that ha^c been suggested for the abolition 

'Jiiiokc of fiinokc ina'i bo dmded into two great classes, iiz , those 

fill attain this end In improMiig the appliances I 

for the burning of bitnmiiions coal, and those that propose | 
to abolish its use and substitute for it sonic other kind of 
fuel Tlie proposals of the lirst class may be dii idcd into 
I those applicable to domestic purposes and those apiilicablo 
' to boiler fires and otlicr large-scale operations Those of 
the second class mnj be di\ idcd according to the nature of 
the fuel which thet suggest The innumerable in\cntions 
of the first class dc])cnd for their success (so far as they 
are successful) on the attention bestowed on the scientific 
roipiisites for complete combustion, m/, a sufficient but 
not too great supplj of air, the thorough admivturo of this 
nr with the pro<lucts of the dcstructno distillation of the 
loal, and the mamtenanco of a high tcmj'craturo within 
the fire In our old and crude methods the facts wluch 
most militate against the attainment of these desiderata 
are — (I) that largo masses of fresh fuel are continually being 
throw 11 on at the top, which cool dow n the fire just at that 
point where highest temperature is required, ( 2 ) that the 
j»roducts of the distillation of tins fresh fuel, heated from 
below, do not get properly mixed with air till they haxo | 
Viccn drawn up the chiniiicj , ("I) that unduly’ largo ^olunles 
of cold air are continually being sucked up tlirongh the | 
fire, cooling it and carrying its heat away from wheio it is 
wanted, and yet without remedying the second cmI In 
the improNcS* methods regularity of supply of both fuel 
and nir is sought so as to maintain a steady ci olution of 
distillation products, a steady temperaturo, and a steady 
and complete combustion In many cases it is sought to 
warm fresh air before it enters the room by a rogcncratne 
s\stcm, tlio heat being taken from the escaping gases winch 
would otherw’isc carry it up the chimney , and in some cases 
the air which feeds the firo is heated in the same x\ay 
Domestic 'Wo cannot hcro discuss the mciits of indnidual invcn- 
tions , hut we iiiay' summariro the chief results of the tests 
_ applied at the South Kensington Exhibition These tests, 
for domestic grates and Bto^cs, included a chemical ex- 
aiuination of the chimney gases, obsoriations of the 
“smoke-shade” as indicating the proportion of unbunit 
caibon, and n record of the amount of coal burnt, of the 
i ise of temperature produced, of the radiation, and of tlic 
amount of heat lost by being earned away tlirongh the 
oinmney Domestic grates and stoics were divided into 
MX classes as follows — (1) open grates haimg ordinary’ 
bottom grids and upward draught, ( 2 ) open gratra having 
solid floors (adapted for “slow combustion’) and 
draught, ( 3 ) open grates fed from below,-— supplied witJi 
fresh fuel beneath the incandescent fuel , ( 4 ) open grnt^ 
fed from the back or from the sides or fiom Iioppore, (oj 
open grates having downward or backwaid or lateral 
draught, ( 6 ) close stoves Each of these classes was sub- 
divided according ns the apparatus was “air-hoatmg or 
“ non-air-heating,” i e , according ns an attempt wm or was 
not made to sav o heat on the regencrativ e principle ims 
attempt does not appear to have been distinctly succ^snU 
in any class except the fifth, indeed the ov’idonco of tlio 
tests as n whole is rather against the air-licating principle 
The following table gives the average results of tests tor 
each class and sub-class ns regards general rise of tompora- 
ture and radiation per pound of coal and smoke-sliaae 
The figures under the last head refer to a standard oi 
shades ranging from 0 (smoko imperceptible) to 10 ^blacK 
and dense) It was found in practice that the results ot 
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this smoko shade test wore in general accord with those of 
the chemical examination of the chimney gases Tlio 
letters “a ” and “n ” in the first column signify nir-heatmg 
and non-air heating respectively, the average results for the 
whole class being given before those for each sub-class 
AH the experiments were made with Wallsend coal, a fair 
representative of the bituminous coals 
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From tins table the following facts, among others, may 
bo deduced — («) tbe air-heating pnncqfie bns not been 
applied with success except in class 5 , ( 6 ) close stov cs 
(class 6 ) are superior to open grates (total average of 
classes 1 - 5 ) in respect of freedom from smoke and of 
general heating cftect, but they are greatly inferior in 
radiating power,— a deficiency which paitly explains then 
unpopularity m the 'Umted Kingdom , (c) the “slow-com- 
bustion” principle gives a high radiation factor, but is 
otherwise not successful, (d) the class of air heating grates 
with downw'ard, backward, or lateral draughts is, on the 
v\ hole, most cfhciont 

Much attention has been devoted for many years to the Boiler 
question of how to v\ork boiler fires, both for locomotives Urcs 
mid for fixed appliances, with the least possible production 
of smoko and the greatest possible ovnporatno power 
Hero the desiderata arc c'sscntially the same ns in the case 
of domestic fires, viz, adequate admixture of the com 
buBtiblo vapours given off by the coal with the necessary 
air and tho innintcnanco of a high temperature , and tlie 
principles xnvolv cd are consequently also the same, though 
tho appliances are necessarily different These improve- 
ments may bo all classed under one or other of two heads, 
according ns tho mode of supply-mg the fuel or the mode 
of supplying tho mr is tho subject of tho improvement 
These two kinds of improvement may of course be com- 
bined Tho article Furnace may ho consulted , see also 
Stfam Engine, sect " Boilers ” , „ , 

In tho old forms of fiuiiaco fresh fuel, ns it is wanted, Mcclmm 
18 supplied by hand labour, the furnace doors being opened 
and large quantities of coal tlirowm in One result of tms 
18 the luruali of great volumes of cold nir, which, aided by 
tho equally cold fuel, lowers the general temperature of 
the furnace Mechanical stokers meet tins difficulty bi 
supplying the coal regularly’ in small quantities at a time- 
They may bo divided into those which deliver tbe coal at 
the front and gradually push it backw’nrd, those wliicli 
scatter it generally over the surface of tho grate, and those 
winch raise it from below so that the products of its dis 
tillation pass through tho already incandescent fuel ino 
mechanism by which tliese results are attained is often ol 

^ It”w °gcnorolly rocogmred that ntr cniinot be effiriontlj Ah 
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supplied to the furnace if admitted only m front, and 
nccordmgl} there ha\e been many plans devised for supply- 
ing It also at tlie back In some cases currents of air are 
induced bj steam jets, but this plan has not proied very 
tucce".ful Hie best ini entions are on the regenerative 
principle In them the air, before entering the furnace, 
IS made to circulate through chambers heated externally 
b) the products of combustion, and, havuig thus acquired 
a high temiieraturo and absorbed heat that uould other- 
wise hue been lost, is admitted thiough opening at the 
bridge ilanj of these appliances are almost absolutely 
'■iiiokelcav, and they are much in use 
ut'.ti The i(h ocitcs of the total or partial disuse of smoke- 
it-xfor producing coals are lanouslj in favour of the following 
''iibititutes — anthracite, coke, liquid fuel, and gas 

I or some purposes anthracite and other coals containing 
a high percentage of carbon raaj be, and ha\ e long been, 
adiaiitageouslj used as fuel Hiey yield a much smaller 
jicrw-ntagt of distillation products than ordinary coals, and 
produce no smoke, or almost none But they are difiicult 
to Ignite, and in small fires difficult to keep burning, 
they gne icrj little flame, and are comparatively expen 
sne, so that thci are under considerable disadvantaf'e 
as compared with the usual kinds of coah Many of the 
grates and stoi es exhibited at South Kensington wrere 
sjiccially devised for burning anthracite, and some of them 
arc decidedly successful, but it is not likely that anthracite 
Will c\tr tako tho place of bituinmous coal to any great 
extent in tho British Isles There the great coal-fields 
undoubtedly are tho natural sources of fuel, and no pro- 
posal involving a complete neglect of this fact can ever 
be successfully earried out 

Tins remark, however, does not apply to the use of coke 
and of gas, which are themselves made from coal Coke 
is produced in large quantities both for its own sake and 
ns a bye product m the manufacture of gas for lighting 
purposes, and is largely used in various kinds of fiSnace 

l.nf In' “i'* resembles anthracite also in being 

but il adapted to use in open grates on account of the 

II America, where natural petroleum is obtained in 

TusmcTn,' tho expenment has been made 

or using It as tlie source of heat for boilers A vet of 
superheated steam (at about 600’ Fahr ) is blown mto the 
h the oil and air enter mJed 

cW d, antagconsly used in this way S 

To n-it them for the heatimr of nece^nly hmited 
out of the question ® qurte 

«'»? •'-aw ot 




p-atcs and furnaces, wc must lent f 5 to patent 

favour of gas heating xs op, 

imjiortant of winch are here bnnfl^ *"& ‘he most 

I'c ..me k„, miS« "Xf 

are of eommcrcml v-ihie thaie mcWlc 

carbolic acid, onthraunc At ^ bonzinc, 

'Phio of coal tar will probabit ndvanees the 

pvp' the raw material for the pre- 


paration of numberless beautiful dyes, of antiseptics, and 
of some drugs, and quite lately a substance desenbed as 
an admirable substitute for sugar has been prepared from 
it All these intermediate products are now, according to 
our barbarous methods of burning coal, used simply as 
fuel (2) Gas can be laid on in pipes to any spot, can be 
ht or turned out at any moment, and can be so managed 
that less heat is frittered away and more apphed to the 
specific object than m the case of coal-burning (3) It 
produces no smoke and leaves no ash or cinder, so that 
cleanliness is attained and much labour and expense are 
saved. (4) The coke produced dunng the pieparation of 
the gas has uses of its own as solid fuel and for other 
puiqjoses (5) As has been already said, sulphur is an 
ingredient of all coals, and sulphunc acid is one of the 
necessary results of burmng them, not to bo got nd of by 
“smoke abatement” Coal gas, however, can to a great 
extent be freed from sulphur compounds, and it la possible 
that the punfacation methods in vogue may hereafter be 
unproved, so that we have here a means, if any exist, of 
cnnng the chief evils of our present system, — injuiy to 
our respiratory organs, production of fogs, and destruction 
of \egetatiou m tow ns The principal disadvantage of the 
proposal 18 to be found in the high cost of coal gas, which 
now vanes generally from Ss to 48 per 1000 cubic feet 
whereas it 1ms been calculated that it would have to cost 
not more than Is or at most Is 6d to compete success- 
inlly with coal There is no doubt, however, that the 
cost might, and it probably wiU, be brought dovra to this, 
as tfie high rate is due to causes not inherent in the nature 
of thm^ Sir Wilham Siemens proposed that two sets of 
mams should be laid m English towns, one for heating and 
one for hghtmg gas, and showed that the first and last 
portions of every preparafaon of gas are possessed of veiy 
low lUummatmg power, but if coUected apart would Z 

purposes, while the rest would be 
improved for hghtmg It m probable, however that 
electricity will ultimately drive gas out of the field’ as an 
dlnminatmg agent and that it will then be relegated to xts 

Su noZr When that is done coal 

mU no longer be burnt as a whole, but only those of its 

ordmary coal gas has already, expensive as 

.0 oooi 

diluted with atmosphmc mtrogin and m 
applicable to domestic pumoses therefore in- 
sults admirably oneof out for many others it 

being Siemens’s’ own rorun axamples of its application 
steel (see Sreims) ^ furnace for meltmg 

pateoW, andX^t lave beei 

id pet 1000 S..rfLi ““ 3 ' “ «» loa- as 

however, but a temnnrn’rw ^ probably, 

In the use of this latter Z shSl SS 

true scientific solution of tho ^oubt, find tho 

As an example of rvhat 

mentioned that in Pittsburfh m 

are now being fed by nat^l furnaces 

en» one o£ L «la» Hat aty, 
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Litcraiwi. — Tlic spt i ifiLilions of patents mij bo Lonsultoil 
See also C W 'Willinuis, 7hc Oombu'~tioii oj Coal and the Proven 
1 10710/ S//iohc (London, 185S) , '\A W Burr, Piaclical Ticatiseoix 
the Coinbustioxi of Coal (Iiichanapohs, IST^l) , Ojffiaal Report of tin. 
Smoke Abaieimnt Goxnnxxttcc (London, 1882), Stxwle Abatewexxt 
PJrhilition Reuexo (London, 1882), and pipers and discussions in 
the Journal of Iho Soaeiy of Chcmxcal Induilry, 1881 and follow 
iiigjears (0 M) 

SMOLENSK, a goicinuicnt of middlo Russia, belonging 
partlj to Great Russia and partly to White Russia, is 
bounded bv ^loscou and Kaluga on the E , Orel and Tcher 
nigofl on tlieS ,Moghileii and Vitebsk on tlieW ,and Pskoft 
and T\ er on the N It co\ el’s an area of 21,63S square niilcs 
111 the nest of the groat cciitml plateau, its northern distiicts 
evtending towards the hillj region of the A^aldais, where the 
llat-toppcd gentle doclnities reach about 1000 feet aboic 
the sea The rivers beuig deeph cut in the plateau, the 
surface is also hilly in the w ostein distiicts (Smolensk, 
Dorogobuzh), whence it slopes away gently towards ini- 
iiicnse plains on the cast and south Caibonifcrous lime 
stones, eontauung a few laj ers of coal (in Yuchnoflf) and 
quarried for building purposes, octupj Iho east of Smolensk, 
wlute Chalk ajipeais in the southern o\treinit} , while 
Teitiary sands, marls, and ferruginous clays covoi all the 
west The whole is o \ erlain with a thick sheet of bouldei 
cla), with incgular c\tenbions to the north Post-Tcrtiaij 
sands are sjiread over wide sui faces, and peat-bog fills the 
inarsliY depressions The soil, mostlj clay, is gcncially 
unfertile, and stoiij and sandy in sei tml districts ^lanj 
largo rners belonging to the basins of the Volga, the Oka, 
the Dnieper, and the Dw inn have llicii origin in Smolensk 
The Vozuza and the Grhat, both flowing into the Volga, 
and the Mosk\a and the Ugra, tributaries of the Oka, 
are channels for floating timber The two tnbutaiios of 
the Dw inn— the Ivnspbaand the ilezha— are of much moie 
importance, as thej and their affluents carry considerable 
numbers of boats to Riga The Dnieper takes its origin 
111 Smolensk and wnteis it for more than 300 miles , but 
neither this ri\or nor its tributaries (\’’op, Vyazma, Sozb, 
and Desna), w hose upper courses belong to Smolensk, are 
naiigablo, timber only is floated down some of them 
Many small lakes and o\tcnsi\ c marshes occur in the north- 
west One-third of the area is undci forests The popula- 
tion of Smolensk reached 1,191,172 in 1882, of whom only 
106,133 lived in towns, and consists of White Russians in 
the w est (46 7 per cent ), Great Russians in the cast (42 6), 
and of a miacd population of both (10 4) Nearly 1000 
Jews and 1000 Poles are scattered through the towns 
The climate is like that of middle Russia gouorally, although the 
moderating influence of the wet climate of western Europe is felt 
to some extent The ai erago > carl j temperoturo at Smolensk n. 
45 “ 6 Tahr (Jaiiuarj, 13*5, Julj, 67°2) Notwithstanding the 
unproductive soil and the frequent failures of crops (especially m 
the north west), the chief occupation is agriculture In ^84 
3 040 000 acres wcio under cioj'S, aud 2,379,000 quarters of grai i 
of vanous Unds were raised (2,Wo,400 in 1883),-t ho potato crop 
jaeldmg 6,498,400 bushels. Nearly all the land is "tad by the 

peasant communes, -only 766.600 acres (out of 6,868,900) in the 
bauds of single individuals being under cultiiation Oats are an 
Important crop Hemp and flax arc largely raised and ewort^ 
Cattle breeding stands at a low level , the cattle of the P®osantrv 
suffer from a want ofmeadow and pasture which is inostlj In 
pnvate ownership In 1882 there wei-o 320,860 ho^s. 3«j000 

Ivorned cattle, 401,000 sheep, and P'f.fSe JSSon 

are mostly very poor, in cousoquonce not only of the dMolanon 
i^ictcd on Smofensk in 1812, the effects of which are stall Mt, 

but also of insufficient allotments and ynt of 
mg and boo -keeping, wluch formoilv flourished, have almost 
diMppoared. Tho timber tmdo and boat building are 
sources of income, but do not furnish omplovmcnt for all who ^ 
m need of it, more than one half of the male jiopulataon of wrat 
Smolensk Icav o their homes ov ciy j car m search of w ork, pniioipai j 
as naw-ics throughout Russia Iho manufactures are developing 
but alowh , aud m 1882 employed only vvorkmoii,— tlioir 

annual production being valued at £328, 800 , “f +|!. 

distilleries vielded neany ope thirf A taw cotton mills m the 
past lime a production valnocl at £02,100 per annum A fi oy 


traflicis earned on ontliomers.pnncipally tlioKobplja.thtObzha, 
and the Ugra, where coni, licnip, hentpseod, hiisccd, and especially 
timber arc shipped to tho amount of nearly £400, 000 annually A 
cousidemblo quantity of com is imported into tho wosteni distncts 
Smolensk is ciossed hy two iinpoitant railway's, from Moscow to 
Warsaw and from Riga to Saratoif, a branch line connects Vyazma 
with Kaluga Tho educational institutions embrace cloven gym 
nnsia and progymuasia (830 boys and 1402 girls), and 894 pnmary 
schools (16,081 hoys and 2142 giils) Sinolcnsk is divulcd into 
twelve districts, the chief towns of which, wath thiir populations 
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(13,000), and Yuchiiofl (3280) 

SMOLENSK, capital of tbe above government, is situ 
ated on both banks of tho Diuepoi, at tho junction of the 
railwajs fiom Moscow to Warsaw and fiom Riga to Orel, 
262 miles by rail west-south-west of Moscow The town, 
with the rums of its old kiemhn, is built on theliigli crags 
of tho left bank of tho Dnieper, its submbs e\tcnding around 
and on the opposite bank of the iivei Its walls are nov\ 
rapidly falling into decay, as well as all other lemaindci-s 
of its past Tho cathedral was elected in 1676 1772, on 
the site of a more piimitive building (elected in 1101), 
which was blown up in 1611 by the defenders of the citj' 
Tlio picture of the Virgin brought to Russia in 1046, and 
attributed to St Luke, which is kept in this cathedral, is 
much venerated thioughout central Russia Two othei 
chiuchos, built in tho 12th contuiy, ha 'e been spoiled by 
iccent additions Smolensk is neither a commercial nor a 
manufacturing centre, its population was 35,830 in 1882 
Smolensk, one of the oldest towns of Russia, is mentioned m 
Nestor as tho chief town of the Ci ivitehis, situated on the great com 
wiorcial louto “fiom tho Vai^Tiglis to tlio Greeks ” It maintained 
a lively traffic with Constantinoplo down to the lltli centniy, vvhen 
tiio principality of Smolensk included Vitebsk, Moscow, Kaluga, 
aud parts of the present gov cruuieiit of I’skoff The princes of 
Kiefl were often rtcognizod as nnhtarv chiefs hy tho vyctdie (council) 
of Smolensk, who mostly preforrod ilstislall and his descendants, 
and Rostislatr Jlstislavontch hccnnio the head of a senes of nearly 
indopondcnt princes of Smolensk Eroin tho Hth cciitnw these 
last tali inmo and more undei the inflnonco of tho Lithuauian 
pvincos, and in 1404 Smolensk was annexed to Lithuania In 1449 
the Moscow princes ronouucod thoir claims upon Smolensk , nev er 
tholoss this important city, winch was both a strongliold anU a 
commercial centre wath nearly 100,000 inhabitants, was a constant 
souico of contention between Moscow and Lithuania In 1614 
it tall under Russian dominion, but during the disturbances oi 
1011 it was taken by Sigismiind III of Poland, and it remained 
under Polish rule until 1664, whtn tho RiiMians retook it, in 1686 
it w ns dofimtav cly annexed to Russia, In the 18th century i^ilnyed 
an important part ns a basis for the military oixsntions of Petar I 
dunng hw Sweden In 1312 it was well foitihed, but 

tho Frcucli took it, when it suffeied much from tonflagrataons, and 
generally, during tho war 

SMOLLETT, Tobias George (I72I-I771), novelist, was 
born at Dalquhurn, in the v alley of Lev en, Dumba,rtonshire, 
in 1721 His buoyant humour aud energy were the gifts of 
nature, and early experience furnished him with abundant 
provocation for the harsh and cynical views of human 
natuie to be traced in his nov els At a veiy eaily ap ho 
was placed in a position calculated to harden tJie heart 
of a proud and sensitive child His father, the youngest 
son of -tho laird of Bonhill, a Scottish le^l dignitary 
married agamst the ambition of his fanuly, and died 
young, leaving three children, of whom the future novclis 
was the second son. entirely unprovided for ^ 

being thus loft depcn4ent on tho chanty of relatives, 
giudgiugly and insolently bestowed, as it seemed to him, 
learned to look with suspicion on kindly professions H 
Sms to have received tho ordinniy book eduratiou of 
L penod H. so„t to the 
grammai-scliool of Dumbarton-taught 2"'' “J 

^of the most emmeut schoohuasters J 

thereafter to the university ‘‘aier^ardoSo, but 
to enter the army, ns his .uiueon H 14 

piuch against his vnll m ns appren to ft ’ 
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SMOKE 


snpjilied to tbo furnace if adnutted only in front, and 
accordingly tliere liaie been many plans devised for supply- 
ing it ako at the back In some cases currents of air are 
induced by steam jets, but this plan bas not proied very 
successful The best imentions are on the regenerative 
principle. In them the air, before entenng the furnace, 
IS made to circulate through chambers heated cstemally 
bj the products of combustion, and, having thus acquired 
a high temperature and absorbed heat that -would other- 
mse have been lost, is admitted through opemugs at the 
bndge ilanj of these appbances are almost absolutely 
smokeless, and they are much in use 
Substi The advocates of the total or partial disuse of smoke- 
tuiM for producing coals are variously m favour of the following 
ou ‘•*i*^=>tit'ites — anthracite, coke, hqmd fuel, and gas 

^uthts some purposes anthracite and other coals containing 

Liu ft high percentage of carbon may be, and bai e long been, 
ndiantageottsly used as fnek They yield a much smaller 
percentage of distillation products than ordinary coals, and 
produce no smoke, or almost none But they are difficult 
to Ignite, and in small fires difficult to keep burning, 
thej' gii e 1 ery little flame, and are comparatively expen- 
sue, bo that they are under considerable disadvantage 
as compared with the usual kinds of coal Many of the 
grates and stoves exhibited at South Kensington were 
specially devised for burning anthracite, and some of them 
are decidedly successful , but it is not likely that anthracite 
will ever take the place of bituminous coal to any great 
extent in the British Isles There the great coal-feelds 
undoubtedly are the natural sources of fuel, and no pro- 
posal involving a complete neglect of this fact can eiei 
lie successfully carried out 

“PPly to use of coke 
andof gas, which are themselves made from coal Coke 
IS produced in large quantities both for ite owu sake and 
as a bye-product in tbe manufacture of gas for lighting 

buf t ’ resembles authraute also m being 

I ^ F ^ ^ open grates on account of the 
liquid ^ ^^mc (see FueS 

suJhon^Z^’ where natural petroleum is obtained m 
TnsS quantities, the experunent has been made 
or using It as the source of heat for boilers A if-t nf 
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tion, and to bum the products of ^ 

and quite 6eparatro5e?S?n “ another 

thoroughly scientific,^ and to^iJ”ra£?r 
grates and furnaces wemust patent 

f the question 

f'^'ourofga^heatingas oppSd to be adduced in 
important of nhich arc here hnafl* the most 

on distillation, not onh 47an3 
Jicating agents, but mtemedmte nredS? 
are of commercial vqlue, these 
c-arbohe acid, anthmcml S a] ammonia, benzine, 
^aluo of coal-tar nil] probably be 
foveries, already jt mves the by further dis 

/ gives the raw material for the pre- 


paration of numberless beautiful dyes, of antiseptics, and 
of some drugs, and quite lately a substance described as 
an admirable substitute for sugar has been prepared from 
it All these intermediate products are now, according to 
our barbarous methods of burning coal, used simply as 
fuel. (2) Gas can be laid on in pipes to any' spot, can be 
lit or turned out at any moment, and can bo so managed 
that less heat is frittered an ay' and more applied to tbe 
specific object than in the case of coal-burning (3) It 
produces no smoke and leaves no ash or cinder, so that 
cleanbness is attained and much labour and expense arc 
saved (4) The coke produced during the jireparahon of 
the gas has uses of its own as solid fuel and for other 
purposes (5) As has been already said, sulphur is an 
ingredient of all coals, and sulphuric acid is one of the 
necessary results of burning them, not to bo got iid of by 
smoko abatement” Coal gas, honever, can to a grefli- 
extent be freed from Buljibur compounds^ and it is possible 
that the punfacation methods in vogue may hereafter wc 
unprov ed, so that vv e hav e here a means, if any exist, of 
mirmg the chief evils of our present system, — injury to 
our respiratory organs, production of fogs, and destruction 
of vegetation in ton ns The jirincipal disadvantage of the 
proposal 13 to bo found in the high cost of coal gas, which 
now vanes generally from 3s to 4s per 1000 cubic feet 
whereas it has been calculated that it would have to cost 
not more than Is or at most 2s fid. to compete success 
fully with coal There is no doubt, however, that the 
cost might, and it probably will, bo brought down to tins, 
as the high rate is duo to causes not inhoront in the nature 
of tbm^ Sir B ilham Siemens proposed that two sets of 
mams should be laid in English towns, one for heating and 

preparation of gas are possessed of toit 

I I purposes, while the rest would be 

improved for hghtmg It is probable, however, that 
ehctncitj will ultimately drive gas out of the field as an 
illuminating agent and that it will then be relegated to its 
tone place as a h^kngagent BTien that ifcLne 
will no longer be burnt as a whole, but onlv those of 
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hemg Siemens’s own application 
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literature — The sjh < i/itntioiis of pitoiits maj bo conauttoil 
See also C AV ■\\illmu)s, 'Iht Combustion of Coal and thePmen 
iion of SmoJ c {hoiiAow, IS'iS) , W W Hun, Piaclical I'reatise on 
the Combustion of Coal (Iiuliaiin polls, 1870) , Ojjiaal Report of the 
SmoKe-Abatrment Committee (London, 1882) , Smote Abatement 
JErhxbition Rcvicic (London, 1S82), and papers and discussions in 
the Journal of the Society of Chemteal Industry, 1881 and follon 
ing j ears (0 M ) 

SJtOLEN’SK, a got eminent of middle Russia, belonging 
partly to Great Russia and partly to WJiito Russia, is 
bounded by Moscott and Kaluga on the E , Oi el and Teller 
ingoft on the S ,Moglnlcfl and Vitebsk on tlieW ,nnd Pskoft 
and Tt or on the If It cot ers an area of 21,038 square miles 
in the t\ cst of the great centril plateau, its nortlicin distiicts 
e\tending tottnrds tlie hill}' region of the Valdiis,tvliero tlio 
Hat-topped gentle dorlititics rcacli about 1000 feet above 
the sea The ntcis being deeply cut in the plateau, the 
surface is also hilly in the ttostoin distiicts ((Smolensk, 
Doiogobuzli), tt hence it slopes attay gently towards im- 
mense plains on f lie east and soutli Cm boinferovs lime 
stones, containing a fett laj ers of coal (in Yuchnol!) and 
ipiairied for building ]nirpobos, occupy the east of Smolensk , 
ttluto Chalk appears in the southern oMicmitj, tthilo 
Tertiary sands, marls, and ferruginous cla 3 s cover all the 
ttest The ttholo 18 oterlain ttitli a thick sheet of bouldoi 
da}, tilth irregular cvtensioiis to the iioith , Post-Tertiaiy 
sands are spread oter ttide surfaces, and peat-bog tills the 
inarshv depicssions The soil, moslij clnj', is generally 
unfertile, and stony and sandy in setcnl districts Many 
largo rivers belonging to the basins of the Volga, the Oka, 
the Dnieper, and the Dtiina have their origin ni Smolensk 
The Vazuza and the G/hat, both (lotting into the Volga, 
and tlio Moskta and tho Ugra, tributancs of the Oka, 
are channels for floating timbci Tho two tnbutaiics of 
the Dtt ina — the Kasplya and the hlorhn — are of much inoic. 
importance, ns thej and their nflluonts carry considerable 
numbers of boats to Riga The Dnieper takes its origin 
in Smolensk and ttaters it for more than 300 miles, but 
neither tins ritcr nor its tributaries (Vop, Vj’azmn, So/h, 
and Desna), tthose upper courses belong to Smolensk, are 
natigablo, timber only is floated down bomc of them 
Many small lakes and extcnsit o marshes occur in tho nortli- 
tt est One-third of tho area is uiidei forests Tlio popula- 
tion of Smolensk reached 1,191,172 in 1882, of whom only 
106,133 lived in towns, and consists of "White Russians in 
tho ■» est (46 7 per cent ), Great Russians in tlio cast (42 6), 
and of a mixed population of both (10 4) Nearly 1000 
Jews and 1000 Poles are scattered through the towns 
Tlio chinato is like that of niiddlo Russia gcuerally, although the 
inoderoting influonoo of tho wot olimato of wostcin Europo is felt 
to somo extont. Tho oiorago yearly tomporaturo nt Smolensk is 
45“ 5 Fahr (January, 13“ 5 , July, 07“ 2) Notiuthstandiii" the 
unproductivo soil and tho froquont failures of crops (cspocinlly lU 
tho noith west), tho olnof occuimtion is ngnculturo In 1884 
3.040.000 acres were nmlei ciojis, and 2,379,000 quarters of groin 
of various kinds wore raised (2,030,400 in 1883),— the potato crop 
ynelduig 6,498,400 bushels N early nil tho »s cultn nt«l by tho 

iicnsant communes,— only 706,600 ocrcs (out of 6, 868, WO) i” tho 
Iinnds of single indniduals being under uiltnation Ontsoronn 
important crop Hemp nnd lln\ nro largely roisod and oxportcu 
Cattlo breeding stands at n low loi cl , tlio cattle of tho peasantry 
suffer from a want of meadow ond pasture land, which is '"““y in 
nnvato ownership In 1882 thorn wore 820,860 horses, 349,000 
homed cattle, 401,000 slioop, and 102,000 pigs. Tho ncawntry 
aro mostly lory poor, in eonsoqnonco not only of the acylation 
inflicted on Smotonsk in 1812, tho olfccts of which nro still felt, 
but also of insufliciciit nllotjuoiits and want of meadows. tia™cit 
jiig nnd boo -keeping, wliicli fonucilv flounslicd, hmo almost 
disaprionrod. The timbor tindo and boat building aro important 
sourMs of income, but do not fuinish omployment for nil who nro 
in need of it, moio than one half of tho mnlo iwpulnlion of west 
Smolensk lca\ o their homos ovoiy year in search of w ork, pniicipally 
ns nawios thronghont Russia Tho niamifncturos nro dot olwing 
but slowly, and in 1882 employed only about 6100 woikinon,— tlmw 
annud production being valued at 21328,800, of tins nnioimt tho 
distillertes yielded nearly one thud A fow cotton inillB in tho 
past linio 0 production ■\aluod nt£CS, 160 per niiuum 
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tiwflicis cninod on on tho mors.pniicipalh thohnspljn.thoOhzha, 
nnd tho Ugra, wlioio corn, homp, liompstod, linseed, and upccmlly 
tiinhor niL shipped to tho amount of nearly £400,000 annually A 
coiisiderablo quantity of com is imported into tho western distncts 
Smolensk is crossed by two impoi-tant railways, from JIoscow to 
Warsaw and fiom Riga to Sarotoff, a branch lino coniiceta Vyazma 
with knluga Tho educational institutions ciuhnco clcien gym 
iinsiti nnd progyinnasin (830 hoys and 1102 girls), and 394 pninniy 
seiiools (15,0J1 boys and 2142 gitls) (Smolensk is dtimcd into 
twelve districts, tho chief towns of which, with their populations 
in 1882, nro — Smolensk (see below), Ryotyi (7160), Uoiogobiuh 
(8400), Duhoishina (3060), Eliijn (48'iO), Gzhntek (70'iO), hrusnyi 
(3660), Poiy oteliio (4650), Roslai 1 (0050), bi tchoi kn ('>720), Vy nrmn 
(13,000), and Yuchnofl (3230) 

SMOLENSK, capital of tho above goaonimcnt, is situ 
ated oil boUi banks of the Dnieper, at the junction of the 
railways fiom Moscow to Warsaw and from Riga to Orel, 
262 miles by rail w cst-south-wost of Moscow Tho towni, 
with tlie rums of its old kremlin, is built on tlio bigli crags 
of tlio left bank of tho Dnieper, its subui bs extending around 
nnd on tho ojiposito bank of tlio iivcr Its walls aro now 
rapidly falling into decay, os well as all other icmaindeis 
of its past The cathedral was elected m 1670 1772, on 
tho site of a 111010 pumitivo building (elected in 1101), 
which was blown up in 1611 by the defenders of the titj 
Tho pictuie of tho Viigm brought to Russia in 1046, and 
attributed to St Luke, which is kept in this cathedral, is 
much vcnointed tlnoughout central Russia Tw'o othei 
chinches, built in tho 12tb century, ha^'o been spoiled by 
icccnt additions Smolensk is noitlicr a commercial nor a 
manufacturing ccntio, its jiopulation avas 36,830 m 1882 

Smolensk, oiio of the oldest towns of Russia, is inontioiicd in 
Nestoi ns the chief town of the Cnvitchis, sitnatcil on the great com 
nioTCiul loiito “from tho Vnrynghs to tho Greeks ” It mniutainod 
a lively tmllic with Constantinoplo dow n to tho 11th century, when 
tho iiriiieipnlity of Smolensk uielutled A'ltcbbk, Moscow, Kaluga, 
and parte of tho present govornmont of I'skolT Tho princes of 
Ivieinieio often rccognircd ns military cinefa by tho iyetehc (coinioil) 
of Smolciisk, who mostly prorciTcd ilstislnll and his doseondants, 
nnd Rostislnif Mstislaiovitch beenmo the bend of o senes of nearly 
iiulopondent princes of Sniolousk From the 14lh coiitnry these 
hist foil mmo nnd more iimlei tho nifliiontc of tho Lithuanian 
nuncos, and in 1404 Smolensk was annexed to Lifluinma In 1449 
tho Moseow princes roiiouiicod their claims upon Smolensk, iiover 
thcloss this important city, which was both a stronghold and a 
commercial centre with nearly 100,000 inhabitants, was a constant 
souico of contoiition botween Moscow and Lithuania In 1614 
it foil under llussian dominion, but during the distiirbanciw w 
1611 it was taken by Sigismund III of Poland, and it remained 
under Pohsh rule until 1061, when Iho Russians lotook it, m 1680 
it was dofmitiioly annexed to Russia. In the IStli century ly nay w 
an imnortant part ns a basis for tho military operations of Peter I 
dunne his wars with Sweden In 1812 it was well forti/ied, but 
tho Frcuch took it, when it sufibicd much from conflagrations, and 
gcncrolly, during tho war 

SMOLLETT, Tobias GEonor (1721-1771), noxchst, was 
bom at Dalquliurn, in the valley of Lev cn, Dumbartonshire, 
in 1721 His buoyant humour and energy weio the gifts of 
nature, and early oxperionoo furnished him with abundant 
provocation for tho Iiaish and cynical views of human 
nature to be traced m his noi els At a very early np ho 
■was placed in a position calculated to harden the heart 
of a proud and sensitive child His fatlici, the youngest 
son of -tho laird of Bonlull, a .Scottish Ic^l dignitary, 
married against tho ambition of Ins family, and dice 
young, leaving three children, of whom the future novelist 
was tho second son, ontncly unproMded foi The boy, 
being thus loft dopcni^cnt on tho chanty of relatives, 
grudgingly and insolently bestowed, as it seemed to him, 
learned to look with suspicion on kindly professions Ho 
seems to have received tho ordinary hook cfluratiou of 
tho place and period Ho was sent to the 

grammai-sdiool of Dumb'irton--taught a V? , ^ 

one of tho most eminent schoolninstcrs - 

Soreafter to tho university of Glasgow He vvi^hed then 

to outer tho army, as his ' 

jnuch against his i«ll appycnt^Uo ft '’Uifecon m 
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graudfatlitr died 'wlien he iias m liis eighteenth 3 ear, 
•without leaving any provision for the children of his 
3oungest son, and in his nineteenth year Smollett left 
Glasgow and launched himself on London in quest of for- 
tune "With the tragedy of the Regxtxdt in his pocket He 
failed to get the tragedy accojited, and, reduced almost to 
starvation, was fain to take the situation of surgeon’s mate 
on hoard a ship of the hne He was present in 1741 at 
the siege of Cartagena. He soon quitted the navy in 
disgust, but during his service of a few 3 ears ho acquired, 
as Scott says, “such intimate knowledge of our nautical 
world as enabled him to describe sailors with such truth 
and spirit of delineation that, from that time, whoever 
has undertaken the same task has seemed to copy more 
from >Smollett than from nature ” 

Betnrnmg to England in 1746, Smollett made a do 
sperate attempt to hve by hia pen, publishing the satires 
Aduce and J?eproof— satire being then in fashion — and 
pushing the Regtcidt and other dramatic w orks on thea- 
trical managers and patrons He revenged hnnsoU in his 
satires for the rebufia given to his plays AVhethcr he 
was ever reduced to such straits as Mr Melopoyn, whom 
Roderick Eandom met with in the Fleets is not known for 
certain, hut it is certain that he was 8hnrpl3 pmehed, and 
he did not mend his circumstances by marrying a poition 
less lady whom he had met in the West Indies His 
buoyant spirit was not in the least broken b3 adverse 
^rtune, but it was considerably inflamed and embittered 
^ fierce and distempered mood when he wrote Rodenrl 
Random is reflected m the charactere of the novel wlncli 
are drawn wnth a much more defiant and contemptuous 
hand than he used in any ol bis subsequent works The 
author was not a cold-blooded cyme, but a proud warm- 
hearted man enraged by what he considered unjust usa^^e 
He was not in a mo^ to dwell upon lovable tmits^in 
Thw wwbhf r®’ pl^sure m pretty sentiments 

was published 

-m 1(48, a few months before Tom Jona—did not con- 
cem thmselves with the character of the author The 

erod'd of 

concealed aU those harsher futures in 
the picture of life which quiet reflexiou can now tmTe to 
the circumstances of the author, smarting as he w'os under 
petty msults and real or fancied indStS TJm I 
at once raised Smollett into reputation Tt wnTfnir” j 
after an interval of three 7^XRZ,J Z7/n °Iff 
the immediate popnlantyof which was helned ’ 

sertion into the body of th^nrel of ? ^ 

lie memora of the piilenaropist “I 

masterpiece was written o 1 -r^^er ±hia second 

.Tlio^ ..’tSr S oebS ft ifT 

much of an improvement on that the hero is not 
tenbee im » “ tSftZ ®“t»" Seen 

1« gms end Ime btSeiitj taSaSih 

ins ingratitude to his uncle and besides 

which he shows in the pleasure he takpeT®7® P"’P®"®% 
by practical jokes, re^mbhng thoM^of^a toment others 
ex^bits a low and ungentlemanlTo / ^ ^ 

only one degree higher than it tone of thinking, 

Tti. ... If ft* ” 

much more conscious of thn author seems 

of Random He emends no ^‘’^le than 

on either, but HanTombdefeS^S^™" 
results of the harsh treatmeS I ®s™ted as the 
Phile Pickle's appear rather ns fho bimself received, 
harah and insokL chaiucte? 
in^el gentlemen, but Pickle is 
rather than one d^ree higher than ^ degrees lower 
-ena 


(piaint, amusing, disgusting, and coutemptililc , but there 
is more of a tendency to sccui’c variety bj extravagant 
caricature For some of the indecencies 111 the first edition 
Smollett apologized, and withdrew them in a second edition, 
but he still left enough to satisfv the greediest taste in 
that particular He also withdrew a verj otfcnsivc allu 
Sion to Fielding, and 111 his next novel, T/ie Adirnfuie't 0/ 
Fenhnand, Count fathom, paid that great rival tho com 
pbment of imitnUon Ihough Smollett was far from beinf»^ 
a servile imitator, there can be no doubt that lie profited 
grcntlj bj Fielding’s example in ill the higher tssentinls 
of his cmft 'rins, his third eflort, altlioiigh it 1ms not the 
same exuberant humour and fresh vnrietj of character, is 
vastlj better in point of lonstnictne skill and siistainerl 
power of dcscnjition It looks ns if he had deliberatch 
set himself to sliow tlint he too ns well os tho author of 
7’oni JoHe< could make a plot The vilcncvs of lathom s 
character is so repulsive that (he novel is mmh less often 
read than others of Smollett’s, but it is his greatest feat 
of invention, being not n mere string of lively adventure-,, 
but a connected senes in tho progressive movement of 
the villain’s career It contains some of .Smollett s most 
ejmeal comments on hiimnii motives as well as imssagc-s 
that illustrate strikinglj his real gooflnaw of Jjcart He 
was not at home, however, in the direct cxpre-sion of 
tender sentiment , when niij of hia persons gush, thev do 
so with such wordiiie-.s and extravagance as to give them 
an air of msincenty 

M ith the composition of Count Fathom in 1753 Smollett s 
invention seemed to be oxJinnsted for the time Tor the 

tcniiy work, translating J)on Quixote (imblislicd 1755) 
compiling a Com/mdnnn or 1 owe* and Tninls (17571 

Caear to the I, eat 1 , of Aix la Chajhlle (1757), followed bv 
a continuation down to the date if pnbhcation (1761 Clf 

KvinV: ‘'I® r.rat?„icess madi 

his living os a professional man of letters He obtaniod n 

® German univcrsitv about 175-> 
and set up as a physician, but scorns nev cr to Imv e acmnrr d 
much practice He turned this expenenS to nSmvn? W 

“t’f ii ■‘l •!» 11.™ WI, £ .art, ft Si'iwr 

1767 to cscite fcehng against Uic^rvfM ''^’ 

also Smollett was not part, 

because he ottached himself to Gio 

and High Church party He od i i «‘le,~the Tory 

ftcaf Reinm for some jlars mid m 7 '' 

mentforan attack on Admiral ICnmd^®®At£ 

of the rojgn of Georno m i7 At tlio beginning 
mmistiy ra iiSf bS WButc’^ 

the field by TTilkes’s A'oj/h Ji,.L o«t of 

revenue from plaj-wntimr ntid^ ” Altogether Smollett s 
been small, unlS hi pKn 
pendently of the sale of hispaneS ^ ,^®9nited inde- 
high vvith booksellers He introducca 1 ® 

CltnAet as a dispenser of litpmnr 7 ^n Ihimplneu 
a number of hLble surrounded bJ 

the backs to whom he Sva Jin probahh 

“ suob booksellers’^obs as journals 

and the commlatmn ^’^nslation of Voltniro 
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In tljo cmtr‘<o of tins linrd nnscoIIanconB tftsk-nork, 1 
under ^\lnLll Smollett’s health ga\o naj completel}, he 
nroto In instslnionts for the Jinttdi Maqa:ine (m 1760 
tvnd 1761) the curious satirical romance of Sir Jjancelot 
(?teair^ It is onlj in cxtcmals that tins Mork bears any 
rcsemblanco \o Don Qwxoh The author hcems to haio 
hesitated bofiicen making Sir Lancelot a mere ninduian 
and making him a pattern of pcrfcctlj sano generosity 
The fun and the scrioiisnesb do not harmoniro The j oiiiig 

knight’s emre for nding about the coiiiitrj to redress urongs 
armed atjy^i-pir is too harshly out of tiiiio inth the right- 
ness of Ins sjmpatlnos and the graic chametor of the real 
abuses against w Inch Ins indignation is directed In execu- 
tion the work is \cn unequal and irregular, but the open- 
ing ebaptersare a or} jvoMcrfnl, and liaio been imitated by 
hundreds of noiclists since Smollett’s time 

Upon the failure of his health in 1763 Smollett iient 
abroad and hied ui France and Italj for three j cars Ho 
published two ’lolumos of Trnvth soon after Ins return in 
1766 Three jears more ho spent in England, trjing in 
\ain to get some consular post abroad, Mlicro the climate 
might suit Ins shattered constitution His extremely clc\cr 
and cxtromcH coarse jiobtical satire, The Aihenfiirn o} afi 
Atom, published in 1709, was probabh insjurcd jwrtlj bj 
resentment at the ncgktt of Ins own claims b} succcssno 
ministries He left England soon after its publication, 
and spent the last t w o i cars of Ins life in a bouse at Monte 
Xovo in the neighbourhood of Leghorn Here, labouring 
under a painful and wasting disease, he composed his Inst 
work. The ^rjicditton or Jlviiiphrct/ Cinder, inxbMidA m 
1771 This is gcncrallj regarded ns Ins best noicl It 
tertainh i!> the most pleasant rending, much softer and 
luotc liuniano in tone, while equally aliso with vivid 
sketches and studies of character and a nc\er-failnig snpph 
of ludicrous adiciitnres Tlic loose and casj plan docs 
not require for its cvecution the sustained pow cr show n in 
Count Fathom , but, on the other hand, it lcn\ cs the no^ elist 
free to introduce greater sanctj of character and incident 
None of Ins iioiels goes a better imiircssion of SmoUotts 
\cr^tihlj than JJvmphrei/ Cinder, and there is none of 
them to which Ins successors lia\o been more indebted 
But whocior would understand how much the English 
novel owes to Smollett must rend all Ins file fictions and 
not increh the most celebrated three His influcnco upon 
no\cl-writmg was wider cien than Fielding’s Ho died 
at Afontc Hoio on 21st October 1771 (w M ) 

SMUGGLING denotes a breach of the roicnuo laws 
cither b\ the importation or the exportation of prohibited 
goods or bj tho einsion of customs duties on goods liable 
to duti Smuggling is, ns might be cApocted, most pro- 
lalcnt where duties are Ingh Tho best prc^clltI^o is the 
imiiosition of duties so low in nmouiit and on so few articles 
that It becomes scarcel} worth while to smuggle Legisla- 
tion on the subject in England has been very from 

the 14tli century downwards In tho reign of Edward 
III the illicit introduction of base com 
to the proMsion of tho Statute of Treasons {25 Edw III 
St 5) making it treason to import countDTfoit money as 
tho monoj called “Lnsbbnigb " Such 
an offence, though no longer treason After the Statute 
of Treasons a inst number of Acts dealing with smuggling 
were iiasscd, most of whidi will be found ^ 

repealing Act of 0 Geo p c 10.; In the ^ 
the enrh jears of the l^tli centurj' smuggling (ohioft} of 
wine, spirits, tobacco and bullion) so goncmlly prac- 
tised in Great Britain as to become a kind of national fail- 
ing, and the smuggler was often regarded as a popular hero, 
like tho conirabanduta of modern Spam The proAalenco 
of the offence a century and a half ago maj bo judged from 
the report of Sir J Cope’s committee in 1732 upon the 


frauds on tho revenue The smuggler of tho IStli century 
finds an apologist in Adam Smith, ivho wTites of ium as 
“a person ivlio, though no doubt highly blamable for vio- 
lating tho laws of his countt^', is frequently incapable of 
violating those of natural justice, and w'oiild hni o been m 
o\cry respect an excellent citizen bad not the laws of his 
country made that a crime w'hich nature noi cr meant to 
bo so ” The gradual reduction of duties has brought the 
offence in the United Kingdom into compnrotivo insig- 
nificance, and It is now almost confined to tobacco Most 
of tho existing legislation on the subject of smuggling is 
contained in the Customs Consolidation Act, 1876 (39 
and 40 Vict c 36, sa 169-217) 

Tho innui proiisions aro os folloi\8 Vessels enraged in smug 
glmg are liable to forfeiture and their ounors and masters to a 
[lennltj not oxceothng £500 Simiggloil and prohibited goods aro 
tinblo to forfoituro Officers of customs Imio a nght of search of 
\e<!sols and persons hraiuhilont ciasiou or attempted evasion of 
customs duties roudors tho olfi nder subject to forfeit either treble 
tho toIuo of tho goods or £100 at tho election of tho commissionors 
of customs. IIea\} iionnltios aro incurred bj resistance to officers 
of custoinf)| jcscuo ol person or goods, nsstnibliiig to run ^i^ous, 
siennlling snuiggiing lesscls, shooting nt a cssois, boata, or omcira 
of tho naval or rovenuo someo, cutting ndnft customs vessels, 
offenuR goods for sale under prctenco of being smuggled, Lc 
Penalties lua^ bo recoiorcd either b\ oction or infomiation in the 
aiipenor courts or hi summary proceedings In criminal proceed 
mes tho dofondaut is coiniicteut and compellaUo to civ o ovidoncc 
The Act applies to tho 111111011 Kingdom, the Isle of and uie 
Channel laWiuls, Resides, the Cnstoms Act, 60 Geo III 41, ^ 
16 (tho corresiwnding Act for Scotland is 66 (5eo lU c, /I,8 y;, 
enacts that a hawkor^s hccnco is to bo fo^itcd on his conviolion 
for knovMiigiv soiling smuggled goods Tlio Mci-olmnt Shipping 
Act, Ism (IT ami 18 Vict. c 104, s. 248), makra an\ ecamau or 
awpmiticc, after conviction for smuggling whorobj loss or damara 
IS caused to tho master or owner of a ship, liablo to pav to such 
master or owiicr such a sum ns is suflicscnt to leimbnrso tho roaster 
or owner for such low or damage, and tht whole or a prorartionnl 
mart of his wages mav bo retained in satisfaction of thisliawntj 
Additional ptov wows as to smucglmg aro also contained in 42 and 
43 Vict. c 21 mid 44 and 45 Vitt c A smuggling contract 
IS conomlh illegal But it roaj bo valid, and the v enwr maj ro 
cov or tho pneo of goods oven though ho know tho huj or intended 
them to bo Bmugglod, wnloss he actually aids in the smuggling m 
as to become paHieeps crmntn Contracts to defraud tho revenue 
of a foreign stoto arc, according to English docisions, not »llee“l 
There is a German decision, more consonant wath intonintion 

roainlv^in tit xzxiv ch 10 of tho Revised Statntes. TIio scmnaii 
guiltj of smugghiip IB liable to the same l’«i"‘“y “s in England, 
mid in addition to impnsomnont for twelve months, a. 4500 
AcmmlilcmUonnimintor liktoricnl Inronnatlim on 
l»"lu!HWe^o/ir«xanon on.l Ilko* WWorjf e/Cr,«r .» hngland 

SMYRNA, in ancient times one of the most important 
and now by far the greatest of the cities of Asia Minor 
(BCD vol XV Plate 11), has preserved an 
tinniU of record and identity of name from the first dawm 
of history to the present tunc It is said to have been 
a Lelegian city before the Greek colonists settled in Asia 
Minor Tlic name, which is said to be derived from an 
Amazon called Smyrna, is mdubitaWy Anatolian, ba'inff 
been applied also to a quarter of Eplicmis, and (uiicicr 
tho cognate form Myrina) to a city of /Lohs, to a 
tuinulvw in tho Troad Tho ASolic settlers of ^sbos and 
C\mo, pushing eastwards by Larissa and Acontoichm and 
ov^r the Hernius, seized tho valley of Smyrno It was 
tho frontier city between iEoIis on the north , 

on tho south, and was more accessible on the so^^h nn 
cost than on tlio north and west At the same tune 
It was by virtue of its favourable 
a eommcrciftl city, like the Ionian 

fore not surprising that thcASoho ele^nt gr ' 

BtrangerB or refug^ from tho Ionian Colophon mottled i 
tWj, and finatly Smyrna passed 

Colophonians and became tbo Sfore 688 when 

, Tl,. tod t»k.n 7’„;, .. 

the Ionian Onomostiis of Smyrna 24 
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Olympia, bnt it iras probably then a recent event Tbe 
Colophonian conquest is mentioned by ICmnermns (before 
600 B c ), ysho counts bimself equally a Colophoman and 
a Smymffian. The iEobc form of the name, 'Sfixpia, rras 
retamed even m the Attic dialect, and the epithet “^olian 
Smyrna ” remained long after the conquest The favour- 
able situation of Smyrna on the path of commerce between 
Lydia and the west raised it during the 7 th century to 
the height of power and splendour It lay at the eastern 
end of an arm of the sea, which reached far inland and 
admitted the Greet tradmg ships into the heart of Lydia 
One of the great trade routes which cross Anatolia from 
east to west descends the Hennas valley past Sardis, and 
then diverging from the valley passes* south of Mount 
Sipylns and crosses a low pass into the little valley, about 
7 miles long and 2 broad, where Smyrna hes between the 
mountains and the sea. Miletus, and at a later time 
Ephesus, situated at the sea end of the 
other great trade route across Anatoha, 
competed for a tune successfolly with 
Smyrna for the conveyance of traffic 
from the intenor , but both Ephesus 
and Miletus have long ago lost their 
harbours, and Smyrna now remams 
without a nvaL It was of necessity 
m close relation with the Lydians, and 
when the Mermnad kmgs raised the 
Lydian power and aggressiveness it 
was one of the first pomts of attack 
Gyges(68T 653)was,however, defeated 

in a great battle on the bants of the 
Hermns, the situation of the battle- 
field shows that the power of Smyrna 
extended far to the east, and probably 
mcMed the vaUey of A'ympbieum 
(Aif) A strong fortress, the rums of 
whose ancient and massive ivalls are 
still imposing, on a hill m the pass 
between Smyrna and 5rvmph2eum 
was probably built by tbe 'Smyrusean 
lonians to command the vaUey of 
ArophiEi^ According to the poet 
(about 500 B.C ), “pnde de- 
^yed Smyrna." ilimnennus laments 
the dcOTneracy of tbe citizens of fais 
^y, who could no longer stem the Lv- 

advance. Fmally, Aljattes { 610 - 
563) conquered the city, and Smyrna 
for 300 years lost its place m the list 
of Greek cities It did not entirely 


ground between the hill and the sea. The beauty of the 
city when seen from the sea, clustering on the low ground 
and nsing tier over tier on the hillside, is frequenth praiseil 
by the ancients and is celebrated on its coins , tbe same 
impression still stnfecs the spectator, and mast in ancient 
tunes have been mucb stronger, when magnificent build- 
ings, an imposing acropolis, and the wide circle of massive 
walls combined with the natural scenery in one splendid 
picture. Smyrna is shut in on the west by a bill non 
called Deirmen Tepe, with the mins of a temple on the 
summit Tbe walls of Lisimachus crossed the summit of 
this lull, and tbe acropolis occupied the top of Pa«ni.'< 
Between the two the road from Ephesus entered the city 
by the “Ephesian gate," near which was a gymnasium. 
Closer to the acropolis the outline of the stadium w still 
nsible, and the theatre was situated on the northern slopes 
of Pagns. The tine of the walls on the eastern side is 
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scriptionYf is8 «>- 

rudely but massively b^t style, 

this period. Alerandtr tb^rm village of 

restonng the Greet city 

worshipped at Smyrna «e ^ 

idea to him m a drea^ S suggested tbe 

to Strabo, earned out bv accordrag 

machos enlarged and fortifie^tS'*^ (316-301), and Lysi- 

about 1250 feet bmL ^ * steep peak 

much the same coition aTtW ^ Probably m 

The later city was founded Alyatfes 

oocupi^ partly on the slopes of a ro^ l iT^‘* 

~ It 


castle hill rPa^sl n ascends the 

lie grff, „d tie Mne^iiA TO f’ 1 ^ 
With a narrow entrance closed n small basin, 

harbour was partially filled nn b^*«r The inner 

had not entirS-SpeaSitte^f®' “ ’^02, but it 

the sea, and the coast-hne of the G*Sk ? ®®"®^<ierably 
yards farther tn “e Greet time was about 



;rere named after temples , manN 

Golden, ran across the city fmm the 

probably from the temple oii Deirme •r beginning 

Tepejit ontside the city hontuming 

.i,ch b,™* ,1. 



S N A — S N A 


^va«^ (ho (ulclar goddc«w of (ho city Tho plain towurdi 
tlio sea nns too low to be propcrlj drained, and hcnco in 
rainj Meat her tho streets Mere deep Mith mud and iiator 

Tho rncr Aides, mIucIi floMcd bj Smjrna, is famous in 
Jitcraturc and iins uorshippod m tho \allej Tho most 
common and consist out tradition connects Homer Mitli 
tho \allet of Rm)Tna and the banks of tho Moles, his 
figtiro WHS ono of (ho stock tjpes on Rmjrnaian coins, ono 
class of which was called Homcrian , tho epithet “Mdc 
sigcncs ’ was applied to him , the ca\o where ho was wont 
to compose his poems was shown near tho source of tho 
rncr. Jus temple, the Honicroniii, stood on its banks 
Tho stcadj equable flow of tho Aides, alike in summer 
and winter, neither swollen after rain nor dij during 
drought, its plcssant water, its short course, bcgiiiuutg 
and ending near tho citj, are celebrated bj Aristides and 
Hiinernis The descrii>tion applies admirablj to tho stream 
w Inch rises from nbiindant foniitnins, now knowni ns Diana’s 
Bath, some waj to the cast of the citj, and flows into tho 
south eastern cxtremitj of tho gulf Tho common belief 
that the torrent, dr\ except after rains, which flows by 
Cams an Bridge is tho ancient Alelcs flatlj contradicts tho 
ancient descriptions 

In the Itoman period Snij rna was tho scat of a co«»»;i/i«t 
which included southern ^IColis and great part of the 
Hcrnins aalloj It aicd with Kphesns and I’crgniiiiim for 
the title “First (citi) of Asia" A Christian church ex- 
isted Jicro from a icrj car]} tunc, Jiaiing its origin in tlio 
considerable Tewmh colom I’oixcAitr ( 71 '^ was bishop 
of Smj rna The bishops of Smj rna w ere originallj subject 
to the niLtropolitan of Ephesus, afterwards thej became 
independent (<ti’To\«</iaAot), and finallj were honoured with 
metropolitan rank,hainng under them tho bishops of Phoeaia, 
Magnesia ad Sipjlum, Claroinon'D, Sosaiidrns (Njmph- 
njuinl), Archangclns (Tcmnos'l), and Petra (Atonemoni) 

AMicn Constantinople became tho scat of goicrnmcnt 
tho tndo between Anatolia and tho west lost 111 import- 
ance, and Sun rna declined apace A Turkish ficcbootcr 
named Tsadia seized Snijma in 1084 and maintained 
himself there for some time, but it was rccoiered bj tho 
gciicmls of Alexius Comnenns Tho citi was sci oral times 
afterwards mnged b> tho Turks, and had bcconio quite 
ruinous when tho emperor Tohn Duens 'A’'ntnt?cs about 
1222 rebuilt it Tho famous chieftain Aidin conquored it 
about 13*10 and made his sou Amur goicriior Soon after- 
wards tho knights of Saint John established tliomsohos 
m tho towTi, but failed to conquer tho citadel In 1402 
Timur stormed tho town and massacred almost all tho in- 
habitants Tho Alongol conquest was only tomiiorary, 
hut Sinjma lias remained till tho present day in Jlolinm- 
medan hands It is now the greatest commercial city in 
the Lesant, its population is about 200,000, of whom 
nearly half arc Greeks It is tho terminus of tho railway 
sjstcm which is gradunllj spreading 01 or Anatolia Two 
lines stait from SnijTna ono ascends tho Hormus 1 alloy 
by Alagncsm and Sardis to Alasliohr (Philadelphia), about 
1 10 miles, tho other goes south by Ephesus to tho Alnjandor 
xallcj besido Alagncsia on tho Jltcandor and then asconds 
the xalloj to tho neighhourbood of Laodicca on tho Lycus, 
143 miles Since tho ro\nal of the Levant trade by tbo 
Ocnocso and A’’cnctians Smjrna has boon tho emporium 
for tho whole produce of Anatolia, tho chief raw pro 
ducts exported aro mlonca, figs, raisins, opium, madder, 
liquorice, cotton, sponges, ornery, Ac , almost tho onlj 
articles of native mnmifacturo which aro exported from 
Smjrna aro tho carpets woven at Gourdiz, Coula, IJsliak, 
and other places in tho intonor Sinj rna has frequontlj' 
been partiallj destroyed by earthquakes , that of 178 a d 
18 tho most famous, and in 1688, 1768, and 1880 tho 
tow n Buffored soi oroly (■«■ M ra ) 
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SNAIL In England the word “ snail ’’ in popular lan- 
^lap 18 associated with Gasleropods w'liich inhabit land or 
ticsh wnloi and winch possess largo conspicuous spiral 
sliolls, terrestrial Gasteropods 111 which tho shell is riidi- 
montary and concealed aro distinguished ns "slugs ” In 
Scot and tho word “slug” is absent from the vernacular 
xocabiilarj', both shell-bearing and sholl-lcss inland molluscs 
being know n as snails Marino Gasteropods aro occnsionnllj’ 
termed “ soo-snails,” and the compounds “pond- snails," 
“n\or-snnil8,” “water snails” aro in common use TJio 
commonest land snails aro those species which constitute tho 
fainilj Jlclicidu, order Pulinonain, sub-order Slyloniinoto- 
phoia Tho other two families of tho snmo sub-order, 
Lvnacido, and Onthulndt, include all the slugs In tho 
first of theso arc comjirised all tho slugs known in Great 
Britain, and indeed in Eiirojio Tho Oncindiid i are entitled 
to tho name “soa-slugs,” ns they aro sholl less Pulmonatcs 
In mg on tho seashore, though not actually in tho sen Tho 
tcim “ wator-siiails ” includes Iho whole of tho remaining 
sub-order of tho Pulvionafa, iiamolj', tho Basommatophoi a, 
in which tho ojes aro sessile Tins dnision comprises two 
families, Limtiudi and Amiculida , some of tho members 
of tho first aro amphibious, sonic entirely aquatic, the 
snails of tho second fnmilj' aro found near but not 111 the 
water Thus tho whole of tho Piilmonata winch brentho 
nir, aro destitute of gill-phiiiics and operculum, and hnio 
a complicated hcrninphroflito rcproductno system aro 
either snails or slugs But llioro aro a considorablo num- 
ber of snails, both terrestrial and aquatic, which aro not 
Pulmonatcs Tho land snails winch linvo no gill-plumo 
in tho inniitle-chamber and brentho air, but hnvo tho soxes 
separated, and possess an operculum belong to tho order 
Azyffobranchta, of winch they form a distinct sub-oidor, 
tho Pntumonochlamyda, containing throo families, Cyclosto 
mtdi, lldicimdr, and AaaiUdi The fresb-wntor snails 
which arc not Pulmonatcs nro tho Pahidtmdic, Valvatida,, 
and Amindlartdfc, together with Kcuhna, agomis of tho 
KeutuH Tlicso all possess n lully dovolopcd giUphimo 
and arc typical Azj gobrancluntes of tho sub-order Uolo- 
cJdamyda, most of tho niombers of which aro innrino 

Tho faimlj Itehcxdtc Ins n world ividti distribution In Ilthx 
tho spiro forms a nioro or loss ohtuso angled cono , tlioro nro nboi 0 
1200 spocics, of which 24 nro Hntish Helix nnnorah s, L , ofii hich U 
horttii'ni IS n vnnotj , is ono of tho coinmoncst forms Hchx fmfihtt, 
L , 18 tho largest species, and is knoMii ns the " edible snail" , it is 
cominonlj eaten in Frnnro and Itnlj , together with other species. 
It was formcrlj bolioi ed to Imi 0 been iiitrodnccd into Britain bj 
tlio Romans, but tlicro is no donbt tiint it is n nntiio In Suecinea 
the cono of tho spin is acute niigicd , throo spccios nro British 
In I'llriMft tlio Spiro is i erj ilnt nniltlio surface glassy In Rufiwws 
tho spiro IS olongatod with n pointed npov Hupa is nninod from 
its rcsombinncD to a chtj8.sliB, tho npox being rounded Tho slioil 
of Olaimlia is sinistml and its nperturo is proi ided with a liingod 
pinto Tiio coinnionor huropesn slugs of sinnll size nil belong to 
tho gonns Limax, in which tho opening of tho mnntlo chamber is 
posterior L Jlaviis is tho collar sing L agrciti^, L arlonm, L 
maxinmt, occur in gardens and fiolds Tho larger black slugs nro 
miccics of i4no)i, of which two nro British, atcr and A horteims 
Testaeella hahotidca is common in Great Britain and throughout 
hnrope. 

Tho ZivintLidiv occur in nil parts of tho world Ztmtitints contains 
tho largest spocios X jierei/rr, ^Inllcr, is uluquitons 111 Groat 
Britain and common nil 01 or Fnropo All tho species aro tisunlly 
infested wiHi Cirmria and Jledm, tho Inrinl forms of Tromntodo 
parasites of verlebntos. X tnincaliiliis harbours tbo Ceremna of 
Htvtola hcjiatica, tho In or flnko, which causes rot in sheep Anq/hts, 
which Occurs in riiors, has a ininnto limpet like sholl Platiorlns 
has the spiro of tho shell in ono piano. Phyvi is smaller than 
Xtmmrus and has tho upper part of tho spiro much shorter In 
tho Awncitlidiv tho aperture is donticnlntod Aimeida is confined 
to tho Fast Indies and Pom Carychium vttmmim is British 
Of tho Ci/efodoiindto onlj ono species, Oiielostowa clegattf, jrdller, 

18 British , it liidcB iindor atones and roots Tho JlrUciindn nro 
oxotio, ringing from tho West Indies to tlio Phihpinncs. Of tlio 
Aeimhda,, which nro nil minuto, Aeieitln Uiuata is Untm 
Tlio AmpitUaridn nro confined to tho tropics. Ampullaria lins 
%crjr long tentacles and n long siphon formed bj tho mniulo, 
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Falvaia is common in fresli •waters throughout Bntain , the 
when the ammil is expanded is protruded beyond the mantle 
chamber The Pahtdintdm are common in the northern henusphore 
Paludina and BtOiyma, ate both British genera. In Paludtna the 
whorls of the spiral are ^e^y prominent , the genus is TiYipatous. 
Bithpnta is smaller and the shell smoother 

Kentina has ay cry small spire, the terminal portion of the shell 
containing nearly the whole animal 

For the morphology ani clrastflcatton of siians, see MoiiBSCA, \ol. ^ P 
etS n A histon of the British forms Js given in 6wyn Jefireyss BrUttk 
Londifliooii 1682, anil bj Forbes and Hanley in SritUh UMatca. For specie 
Riaphical details, see Woodwanl s Manval q/ the ^folluscn, 187S, and Bronns 
mtrnidt (Woiclitliiere). For Fatetola htjnttca, see Thomas, ^uart Journ 
Vic. Scl , 1882. 

SNAKE-BIRD, to uso the name commonly given to it 
by the English in North America, because of its “long 
slender head and neck," which, its body being submerged 
as it swims, “appear like a snake rising erect out of the 
water” (Bertram’s MS, quoted by Ord in Wilson’s Am 
Ormtholoffff, ix p 81), the “Darter” of many authors, and 
the PloUts anhinga^ of ornithology, is the type of a small 
but \ery well marked Family of Birds, Ploti^, belonging 
to tbe group Slegmiopodes (the Dv<spoTomarpha of Prof 
Huxley), and consisting of but a single genus and three 
or four species They bear a general resemblance both 
outwardly and m habits to Cormorants (see vol vi p 407), 
but are much more slender in form and have both neck 
and tail much elongated The bill also, instead of being 
tipped wth a maxillary hook, has its edges beset with 
serratures directed backwards, and is sharply pointed, — in 
this respect, as well as m the attenuated neck, bkening 
the Snake-birds to the Herons (see voL xi p 760), but the 
latter do not generally transfix their prey as do the former 
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IS under water * Tho hen differs much in appearance from the 
, cock, having the head, neck, and breast of a more or less deep buff, 
bounded beneath by a narrow chestnut band , but othonnse her 
plumage is like that of her mate, only not so bnglvt in colour The 
habits of this spocies have been repeatedly described bj Americ.in 
writers, and those of its congeners, to bo immediately mentioned, 
seem to be essentially the same. The Snake biwl frequents tho 
larger nvevs or back waters connected with them, where it maj be 
seen resting motionless on some neighbouring tree, generally choos 
mg n dead branch, or on a "snag " projecting from tho bottom, 
whence it plunges beneath the surface, m pursuit of its hshj prej, 
■to emerge, in the manner before related, snowing little more than 
its slender head and neck. Its speed and skill under water are 
almost beyond exaggeration, and it exhibits tlieso qualities even iii 
captivity, taking — apporontlj without effort — fish after fish that 
may be introduced into its 'tank, however rapidly thej maj swum 
and twist, and only retnming to its porch when its voracious axijio 
tite IS for the moment appeased or its sujipl} of food tomporanlj 
exhausted Then, after adjusting its plumage with a few rnjml 
passes of its bill, and often expanding its wings, as though. Cor 
morant fashion, to dri them, it abandons itself to tho plco-surable 
and passive process of digestion, reawaking to nctivntj at tho call 
of hunger Yet at liberty it will indulge in long flights, and those 
of the male at the breeding season are ostciitationslv performed 
HI tho presence of liis mate, around whom ho plnvs in irregular 
zigzag courses Tho nest is vanonslj placed, but almost alwavs 
m trees or bushes overhanging the waters edge, and is a large 
structure of sticks, roots, and moas, m vvhicli arc laid four eggs 
•with tho white chalky shell that is so charaetcnstic of most 
Steganopodous birds Not nnfrcqucntlj several or even inaiiv 
nests are built close together, and the localitj that suits the Snake 
bird suits also manj of the Herons, so that these, its distant rela- 
tives, are often also its near neighbours.* The Afncan Snake bird, 
P eongenais (or leiaillanti of some authors), inhabits tho greater 
part of that continent from Natal northwards , but, though met 
vnth on the White Nile, it is not known to Imv e occurred in Egv pt, 
a fact tbe more remarkable seeing that Canon Tnstram found it 
breeding in considerable numbers on the Lake of Antioch, to which 
it IS a summer visitor, and it can hardly reach its homo vnthout 
passing ovw the intervening countrj Tho male hird is casilv dis 

tingui^ble from the Amencan species by its rufous coronal patch. 
Its buff throat and its chestnut greater mng coverts A third 
& Cojlon, 


faoMd tw A 1 , resembles the last men 

kotvveeu them cannot ho bncflv exprossctl 
mo Australian region also Im its Snake bird, which is bv some 
speejes, -P none hollandta , but others 
* last-mentioned, w Inch is perhaps somewhat vanablc, 

Gmnt. f/ ’ p 349) that examples from Kev^ 

Gnmra differ somewhat from those inhabiting Australia itself 

The anatomy of the genus Plohit has been dealt with 
more fully than that of most forms Beside the excellent 
descnption of the Amencan bird’s aUmentarv canal fur 
nmh^ to Audubon by Macgilhvray, othe7 rport " t 
awd Btractwe have been well set forth bj Qarrod. 

and Forbes in tbe Zoological Proceedings (1876, pp 335- 

679-681 ,\nd 1882, pp 

208-212), showing among other things that there is 
apprwiable anatomical difference between the species of 
S^m rld ..d rf a. Old, aeSSoE 

listed bT-K,? wf desmbed and Xs- 

^ted by Prof Milne-Edwards in M Grandidier’s nrent 

OfArawa: oTe Mcdagatmr (pp 691-695, pis 284, 285)^ In 
g the Bpeciw the neck affords a feature whi^ seems to 
^ BBique The first seven of the cervical veSbr? foiS 
a contmuouB curve with its concavity forward biU- 
eighth articulates with the seventh nenrlv , 

« J b-be. tt. birf te at tesXtrJUV' 
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^^oht^nhinga is said to be known. ^ places 

***’■ *^oolB)‘^m*jSne occurrence m 

{^egw^pp 8601, 3664) has been bird of this species 

profess to mention eU cases of i!^nar 
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SXAKU-liOOT In most couutnc'> wheie snakes 
nlK)und ‘•oino root or l)crb )s used bj the uatncs iis an 
nntidoto for tlio bites of sononioiis species, nnd iiuuij herbs 
lin\ e conscipicntlj recci\ cd tho name of snake-root Jtotaiii- 
oallj speaking, the name properly belongs to OphtotrhiM 
jffvnffos, L, a plant of the OuiLliona family, used in tho 
Hast IikIk-s for the purjmso abo\e indicated In incdicino, 
honeier, the roots of An^toloihia SnjHn(ann,li , PoIv>ja!a 
.‘frarz/rt, L , or Ctmicifitqa ran nttifit, I'lliott, arc ahko under 
stooii bj tins name, being distinguished respcctn el}' as tho 
Virginian, Reiieka, and IMatk Snake roots TJio first is now 
emjilojod ns an aromatic antiseptic tonic in ti-jihoid feser, 
the second as a stimulant expectorant in bronchitis, and 
the third as a scdalisc in rheumatic or inflammator} afTec- 
tions csptcmli;k in muscular rliciiniatism and lumbago 
The root of Ait^lolorMa rrficutata, Jfiitt , wliicli Js known 
in the United States ns Itcd liner or Texan Snake-root, w 
the kind most frequenth met with in tho United Jxingdom 
ns Serpentarj or^ irgiman Snake-root (See Go ago ) 

The roots or rluromo of f^ah is spicatn, Willd , E> i/nqivm 
Of/imtirwm, L, and Evjwtnmtm aftnoTiiKw, L, liaso all 
l>een used in Xorth AmcricA for snake hites, tho first two 
being known as Button Snake root and tho last as Wiito 
Snake root Tho rhizome of Ataritm cauaden^t,Jj , passes 
under the name of Canndinii Snake root AH of these con- 
tain acrid or aromatic principles which, when a warm de- 
coction of tho drug lb taken, exorcise a powerfuH} dinjiho- 
rctic or, 111 Rome cases, diuretic action, to which nnj benefit 
that iiia\ be derned from their use must bo attributed 

SXAIvES constitute an onlcr (Ophuha) in tho class of 
llcptilcs which is clmractenzcHl bj an cxccedinglj elongate 
lK)d^, cjlindncal or sub c> lindncal, and tonmnatiiig in a 
tapering tail The integuments are folded into flat imbri- 
cate scales, which arc rarelj tubercular or granular Tho 
Rpinal column consists of a scrj' groat number of sertobne, 
with which tho numeious nbs are mo\-ablj articulated 
Limbs nro ontirclj absent, or onlj rudiments of tho pos- 
terior occur more or less hidden below tho skin , there is 
no stonium The bones of tho palate nnd jaws nro mov- 
able , the mandibles arc united lu front bj nn clastic liga- 
ment and nro serj distenbiblc Gcncrallj both jaws and 
tho palate nro toothed, the teeth being thin and necdlc- 
hko There arc no eyelids, no ear-opening Tho sent 
IS a transverse slit 

Great ns is tho difference m appearance betw con a typical 
snake and a tjqncal lizard, tho two orders of Ophidians 
and Lacertihans arc ncarlj allied , tho former is probably 
incrolj a specialized descendant of tho latter or of tho 
]>5 thonomorphous reptiles, or perhaps of both Morcos or, 
thclning Ijicertiliaiis include foms winch approach tho 
Ophidians bj having a grcatlj increased number of sorto- 
bne, a much ads anced degradation of tlio scapular and pol- 
xuc arches and limbs, a simple dentition, and the absence 
of oxehds and external car-opemng And on tho other 
hand w c find Ophidians with a greatly diimmshed floxibihty 
of the icrtobral column, with closely adherent, smooth ond 
polished scales, with a narrow mouth — totally unliko tho 
enormous gape of the tjqncal snakes — and oven without 
that longitudinal fold in tho median lino of tho chin winch 
lb so chamctcnstic of tho order {Typhhpida) Thus of 
tho Ophidian characters as giscn aboie only that taken 
from the loose connexion of the bones of tho skull remains 
as a sharp lino of separation between snakes and lizards 
Tlic mandibularj' symphysis is not by suture but by an 
elastic band, the mtermaxillarj, palatine, and pterygoid 
bones are so loosclj attached to the cranium that they can 
be easilj pressed outw'ards and forwards, and the mnsillary 
and mandibulaty of one side can bo moved in those 
directions independently of their follows opposite Tho 
mtermaxillarj is small, generally toothless, and coalesces 
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with the naails nnd lomcr into a single nioiablo bone, 
liimllj, tlie siispoiiborj is much elongate and movable at 
both ends Tins arrangement ensures an extmordinnrj 
degree of mobilitj and eJastititj of all parts of the gape, 
which, howeicr, inrics in tho different families of the oidor 
Por the other characteristic points of their stnicturo nnd 
for their distribution, hco Bh’Tii.ks 

Tho iimnbor of knomi species of snakes has been gi\on Dlstribn 
as IfiOO bj some authorities nnd as 1800 bj others Tho tlon nnd 
limits of their distribution seem to bo the 70th parallel 
lat in Europe, tho filth in British Columbia, and tlio 
40th parallel B lat in the sonthern hemisphere The num- 
ber of species and of indiv iduais in a species is small in the 
temperate zones, but increases ns tho tropics are approached 
In tho trojMcal zone tliej are abundant especially where a 
xicll-watered soil nourishes a rich vegetation, with glades 
ojicn to tlio sun, and where a lanetyof small animals 
sene ns nn abundant nnd easily obtained prej It is in 
tho tropics also that tlio largest (boas, pythons) and the 
most S])ccializcd kinds occur (tree snakes, sea snakes, tho 
largo poisonous snakes) On the other hand, everj' 

\arictj of soil is tenanted bj' some kind of snakes they 
form a contingent in eioiy desert fauna. In accordance 
with this general distribution snakes show a great amount 
of differentiation with regard to their mode of life, and 
goucral organization , and from tho appearance alone of 
a snake a safe conclusion can bo drawn as to its habits 
Tho following categories niaj bo distinguished 

(1) Burrowing snakes, which Ii\e under ground and 
but rarclj appear on tho surface They have a cyhndrical 
rigid bodj, colored witJi generally smooth and polished 
scales , a short strong tail , a short rounded or pointed 
head with narrow mouth, tcetli few in number, small or 
nidimontary ejo, no abdominal scutes or only narrow 
ones They feed chiefly on invertebrate animals, and 
none are poisonous (2) Ground snakes, living chiefly on 
tho ground, and rarely ascending bushes or entering water 
Tlicir body is cjdindncal, flexible in oveiy port> covered 
with smooth or keeled scales, and provided with broad 
ventral nnd subcaudnl scutes All tho various jiarts of 
tlieir body and head nro well proportioned, the non- 
poisonous kinds of ground snakes are in fact tho typical 
and least specialized snakes, and more numerous than 
any of tho other kinds Tiioy feed chiefly on terrestrial 
vertebrates Tho majority are non-poisonous , but the 
majority of poisonous snakes must bo referred to this 
categorj (3) Tree snakes, which ore able to climb bushes 
or trees with facility or pass oven the greater part of 
their existence on trees Their body is rarely cylindrical, 
gonorallj compressed and slender, their broad ventral 
scutes are often cannato on tho sides Those kinds vilnch 
have a less elongate and cylindrical body possess a dis- 
tinctly prehensile tail Tlie eye is generally large Their 
coloration consists often of bright hues, and sometimes 
resembles that of their surroundings They feed on 
animals which likewise lead an arboreal life, rarely on 
eggs Poisonous as v\oU as innocuous snakes are repre- 
sented in this category (4) Freshwater snakes, living m 
or frequenting fresh w'aters , they are excellent swimmers 
and divers Tlie nostrils are placed on the top of tho 
snout and can be closed whilst the animal is under water 
Their body is cylindrical, moderately long, provided with 
narrow' ventral scutes , the tail taponng , head flat, ratlior 
short, and tho ej cs of small size They feed on fish, frogs, 
and other aquatic animals, and are innocuous and vivipar- 
ous (5) Sea snakes are distinguished by tho compressed, 
rudder-shaiied tad, supported by erect neural and htemal 
spines They never leave the sea (with tho exception of 
one genus) and are unable to move on land. They feed 
on fishes, are viviparous and poisonous. 
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The majority of snakes aie active dunng the day, their or less elongate, they may be quite smooth or provided 
energy mcreasmg with the increasmg temperature of the with a longitudinal ridge or Zcrf in the middle line The 
air, whilst some delight in the moist sweltering heat of integuments of the head are divided into non-imbncate 
Hp nan tropical Vegetation, others expose themselves to the shields or plates, sj mmetrically arranged, but not cor- 
fiercest rays of the midday sun Not a few, however, responding in size or shape with the underlying cranial 
lead a nocturnal hfe, and many of them have, accordmgly, bones or having any relation to them The form and 
their pupil contracted mto a vertical or more rarely a numbcrof thcscales „ »• l n 
horizontal sht Those which mhabit temperate latitudes and scutes, and the i \ 

hibernate Snakes are the most stationary of all verte- shape and arramre- 



» ™ — DlagnunofnaturallocamoUonora anake. 

the ground which affords it a pomt of support, the ribs transparent disk, 

are drawn more closely together, on alternate sides, there- concave like the V 

by producing alternate bends of the body The hinder S^css of a watch,Fio s -Head aiddda of a anake (rtms hnwk 
^rtion of the body being drawn after, some part of it (c) '^hich the ? 

nnas anotnor support on the rough ground or a projection moves It is ®*i****' , " * naaaH i lonai a, nntrrioroimiar 

and, the anterior bends being stretched in a straight line, ^rst part which ^ip^.^ubia'iS “"‘rtcmpInSia’*”^ 

the front part of the body IS propelled (from a to d) in con- “ cast off when *> ‘•■“""tibiaiB, r.e.chin sihekN ’ 

sequence During this pecuhar locomotion the numerous ®^^cds its skin, this is done several times in the 

advantage, as by the epidermis comes off in a single piece 

W enabled to catch The tongue in snakes is narrow, almost worm-like. TonniR 
the supj^rt the shghtest projections of generally of a black colour and forked , that is, it tcrainatS ^ 

veS f "^®®°^®8ffndetoeach of these “ ^ont in two extremely fine filaments It ™ often 

ven^ shields Snakes are not able to move over a per- oxserted with a rapid motion, sometimes vnth ihl nhV ^ 

‘k“ ‘k'y ^ th. aLnijrf 

Snakes possess teeth in the maxillarias, mandibks nala-Honn 
— ^ ^ — maxillary , they may be absent in one or the other of the 

^;^r:rrr rn-rr- 

off tha J attacking are able to lumn w ° k conspicuously larccr than tin. 

can iniae the antenor nart nf *n Some frequently bitten bv them mti and persona are 

plunsenal on thfunoo. S"; “ dl OpisSorivnhs ° not 
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caiml for the come} (into of the poison, the flnid being 
nccrctcd bj n opccml poison gland One or more small 
ordinar} teeth inny bo jilaccd at some distance behind tins 
poison fang In the other s cnoiuoiis snnhes (Vijicnnos and 
Crotnhncs) the maxillnr} bone is \cry short, and is armed 
sMth n single \crj long curicd fang Mitli n canal and 
npcrlure at each end Although firmly nnchjloscd to the 
))ono, the tooth, nhich nlien nt rest is laid backnatds, is 
erectile, — the bone itself being mobile and rotated round 
its transierac axis bj innsclcs One or more rcsen e teeth, 
in Annous stages of deiclopment, lie between the folds of 
the gum and are roadj to take the plate of the one in func- 
tionwhcneicr it is lost bj accident, or shed, which seems 
to hniipen at regular inlcrinls The gland wliuh Bccretcs 
the poison IS described under JlriTiria (sol v\ ]> 457) 

All snakes are cartmorous, and as a rule take liMng 
prej onlj , n few feed habitually or occasional!} on eggs 
Man} swallow their sictim nine, others first kill it by 
smothering it between the coils of their body (constriction) 
The clTctts of a bite b} a poisonous snake upon n small 
mammal or bird arc almost uistanlaneous, prc^ cnting its 
escape, and the snake swallows its victim at its leisure, 
sometimes liours after it lias been killed The prey is 
alwn}s swallowed entire, and, ns its girth generally much 
exceeds that of the snake, the progress of deglutition is 
ver} laborious and slow Opening their jaws to their 
fullest extent, the} seize the animal gciicrall} b} the head, 
and pn‘»hingaltcrnateh the right and left sides of the jaws 
forward, tht} press the Iwd} through their clastic gullet 
into the stomach, its outlines being ^^Slblo for some limo 
through the distended walls of the abdomen Digestion 
18 quick and much accelerated b} the quantity of sain a 
which IS secreted during tlic progress of deglutition, and 
in X cnonious snakes jirobabl} also by the chemical action 
of the jKnson The priniai} function of ilio poison- 
apparatus 111 the ccoiiom} of snakes is without doubt to 
sene as the means of procuring their food But, like the 
of other camnorous Aniniuls, it htis nssunicd tho 
bccondar} function of an organ of defence Onl} very 
few poisonous snakes (like Ophiophagvtt elap^) are known 
to resent the approach of man so much ns to follow him 
on his retreat and to attack him Others, as if conscious 
of their fearful power of inflicting injiin, are much le<5S 
inclined to a^old collision with man than innocuous kinds, 
and arc excited by tho slightest pros ocntion to use that 
power in sclf-dcfcnco The} haso thus become one of tho 
greatest scourges to mankind, and Sir J Fayrcr^ lins de- 
monstrated that in India alone nnnunll} some 20,000 
human beings perish from snake bites Therefore it will 
not bo out of place to add hero a few words on siiako- 
noison and on tho best means (ineffectual though they bo 
in numerous cases) of counteracting its deleterious effects 
A/>»(nn nf Cl)cinistr\ Ims not \ Qt succeeded lu separating tno nct^^o pnnu 
]«««>“ oi in dislnigmsImiR the scoivtW 

different kinds of poisonous siuikcs , in fact it scorns to bo klcntica 
in nil. nnd probably not difforont from tho poison of worpioiis mid 
llmw" /Zilnoplcr/ Tho physiological offocts of all those poisons 
on warm blooded Vertebrates arc idontital, and van oid^ 
the smallest quantities of tho poison producing a lowl >*'n“tion, 
ulnlst in senouB cases tho whole mass of the blood is powo“«‘ 
m the course of some seconds or minutes pn’ilucmg paralysis 
of the ncr\o centres Tliat tlicro is ’v" 

the action of tlio poisons upon the Wood has been „y 

Fajrcr, who found that tlio poison of 

destroys its coigulnbiUti , whilst nothing of tlio kind is J" 

animals which perished from tho hito of a ^ 

snake. 'Hio same obsonerhns also e-qionmontiillj 
that tho blood of a poisoned warm blo^cd l’®S 

ous properties, and, when inicctod, kills Hko tho poison i^lf, 
althoVtho bodies of tho animals may bo citcn man with 
impunity On tho other band, ho has lW 0 vcd_ that tho opi iw 
goMtally adopted sinco Bodl’s time, vis., that snake poison is 
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efficacious only through direct lujoction into tho blood, is fallacious, 
and that it is roadilj absorbed through mucous and soroiis mem- 
branes, producing tho sanio effects, tliough in a milder degreo 
Tho uigivo of danger arising from a snake bito to mon depends Causes in 
in tho first place on tho quantity of poison iiqcctcd a largo lluenclng 
\ igorouB snako which lias not bitilon for somo timo is inoro to bo snake* 
feared than ono of small sue or one winch is weakly or has ox bites, 
liaiistcd ito stock of iioison b} provioiis bites. The bito of somo of 
tho smaller Australian Dicmoiiias and Jloplocqihah is followed by 
no worse consequomes than those anaiug from tho sting of a 
wasp or A hornet, whilo immediately fatal coses are on record of 
PLTsons bitten bj the cobra or tlio largo South Amoncan Crotahnes 
In tho second placo it depends on tho atrongth of tho iiidii iduol 
bitten A man of strong iihjsiea] constitution and onoigotic 
imntal disjiosition is bettor able to sumro tho immediate oflccts 
of tlio bito than a cliiUl or a person wanting ui courage Thirdly, 
it di])ciidB on tlio position nnd depth of the bite tho bito may 
bo merclj a siqicrricinl scratch, or may ponctrnto into tissno hav- 
ing few biood 1 csscls, and thus bo almost harmless , or it mn} bo 
dten in vascular tissue or oioii ponctrato a vein, producing im 
luctiinto and fatal offtets. It must bo mentioned also that Fayrcr 
IS distinct]} of opinion that tho poison of some kinds is more 
powerful than that of others Tho mcro shock proiluccd by the 
mto of a snake upon a iiorvous person may bo sufficiently soi ore 
to bo folloued b} /rj'miitoins of collapse, nltbough no actual poison 
itig of the blood has taken place, or nlthougli tho hito was thot 
of on innocuous siinko It is said that iiersons hove actually 
died under such circumstances from / 

mere fnglit Tlio local nppcoronccs • , , • ■ 

in tho iioighbourhood of a poisoned « * 

wound, which soon after the bite is * • 

mndi swollen and discoloured and > ' j ^ 

vet} poiiifiil, rcadil} proi o its char • • • • I 

iictcr , but this can bo often asecr- ' ^ * 

tainod also iinmcdiatol} after tbo ' ‘ ^ , 

bite by tlio insiwction of tho wound, . 

— the teeth, w mcli are so difforontl} I • 

arranged lu poisonous ami non 

poisonous snakes, Icav ing a difforont 

pattern on tbo skin As a non • 

poisonous siinko lias four rows of > 

tooth in tho iipiior jaw, tho pattern ; , ; 

of its Into w ill more or leas resemble 4 Hj, 6 

fig 4, whilst B 1>OIS011011S snake j,jp 4 —Diagrnm of Inotliiniirks of 

leaves two rows ot more distinctly an Innocaons snnVe 

marked punctured wounds in tliolw 6— pingronioftoothmarksota 

place of the tw 0 outer senes in the 

non jwisonous (sco fig fi) Of course, flicro niaj l)o niochfications 
of tiicvo patterns, os, for instance, when one fang onlv hits or 
pciictmlcs tho part aimed at, or when tho direction of tho stroke 
is slonting, producing mcrcl} a scratch , , , ^ . 

Uiifortuimtcl} no antidote is known cnpnblo of counteracting RomeaiM 
or ncutrahrmg tlio action of snako poison Somo } care ago injco onu treat 

tions of ammonia or liquor potassni were rccommondod, but there meut. 
is tho obi ions obicction tlint liardly in ono out of a thousand cases 
of snake bito w ould either the ap])honccs or the ojierator bo ot band 
I a} ror 8 oxpenmonts, how over, Tmv 0 distincll} disproi cd tbo efficacy 
of tins remedial measure Equally useless is nonnangaiiato ol 
ixitassiiim , >t 18 indeed true that a solution of this coniponiia 
dcstroj s tho jiroporties of snake poison when nuxotl with it, ana 
llicrcforo such of tho poison ns romnms in the wound will bo 
neutralized bv the cvtcnial application or iiqcolion of the perman 
rpiimto, but tlio romod} is ontiroly without effect after tlio poiron 
has passed into tho circulation Treatment is tlierororo linutca 
to oimcavours to prevent by inecliamcal means tbo iwison from 
entering tlio Circulation, or by cliomical agencies to destroy or 
remove as much of it ns possible that remains in tho wound, and 
to savo tho patient from tho subsequent mental and physical 
depression by tlio Irco use of stimulants. AVhalovor is or can 
bo done must bo done immcdiatoly, ns a few seconds auflico to 
earn tlio poison into tho whole vascular system, nnd tlio slightest 
delay dimimshcs tho clinncos oftlio patient’s recovery Couragoo^ 
persons badly bitten in a finger or too aro known tobaiosaica 
tiioir hvoS by tlio immodmto amputation of tho wounded mombor 
To the mode of treatment summanzod by GUntlier but lituo can 



effectually done by insortiiig a stick under the ligature and twisbng 
it to tho^ uttermost Tho ligatures are loft until means ^ 
to destroy tho virus in tho wound and other remedial mcasurM 
are roSl te. or until tho Bwclliug necessitates the, r remorak 
(2) Tlio pimctnrcd wounds should bo enlarged uiVa“^t out 
io'caiise V free offlnx of tbo poisonod blood K Snt 

entirely (8) Tbo wou nd sliould bo sucked either by tue pan 

» Jlfpttle* f^Bnlxth IniUa, London, I8C4, 
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„ >om otl« Fnm. molk » tree tom "J 

continuitv Cupping glasses, •where thej 
the ■same purpose, out not •with the same effect (4) By cautem* 
tionTthuTd hot iron a live cool, nitrate of adver or carbolic 
or mineral acid, or 1)V iiyections of permangnnato p^s^nm, 
the which remaiS in the wound can be des^^d or 

noutnhzed Ammonia applied to the wound as a and 

rubbed into the neighbouring parts is 

benefit cspcciallj in less senous cases, mnee it ®^®^*®® ^®^^P 
and rwlncM the swelling (5) IntemaUy, stun^nte am to be 
taken frcch , tlioj do not act os specifics against tb^i^, but 
arc given to excite the action of the heart the oontaetions 
which become feeble and irregular, to countemet the phys^I and 
mental depression, and to prevent a complete collarae. Bmndy, 
whiskj , and ammonia in any of its offimnal foruM shodd ^ t^en in 
large doses and at short intervals The so called snake-stones 
eon hare no other effect than, at the liest to act as local absorbents, 
and can bo of use onlj in the vorj slightest cases. 

Snakes are ©•nparovus , they deposit from ten to eighty 
eggs of an ellipsoid shape, covered with a soft leathery shell, 
in places where they are exposed to and hatched by moist 
heat The parents pay no further attention to them, except 
the pjthons, w hich incubate their eggs by coiling their body 
o'er them, and fiercely defend them In some families, 
as many freshwater snakes, the snakes, Vvptndsi, and 
Crotahdm, the eggs are retained in the oviduct until the 
embryo is fully develoi>ed These snakes bring forth living 
} oung, and are called “ ovo-viviparous ” 

The order of snakes may be dmded into the foUowmg 
sub-orders and families or groups 

First Sub order — ^Hopoterodontes 
Small burrowing snakes, with a cylindrical body, which is nearly 
of the same thickness from its anterior to its posterior oxtreouty, 
and is colored with smooth polished scales of the same size in its 
whole circumference Ko mental groove Head small, not distinct 
from the trunk, ■with imbricate scale like scutea Eye rndimentary 
Mouth ver) narrow, at the lower side of the head, armed •with small 
teeth in one jaw only 

Famili 1 TxiHtoiiD®.— Teeth in the upper jaw only 
Genera Typhlitui, Onyekoeephalus, Typhtops (see figs, 6, 7) 
Familj 2 bTFsosTOMATiD*.— Teeth in the lower jaw only 
Genera Stenosloma, Stagnodon 

Second Sub-order — Ophidii Colubriformea 
Innocuous snakes Teeth in both jaira, none of the autenor 
bemg grooved or perforated. Scales more or less differentiated. A 
mental grooio is generally present. Ey o developed 
Family 1 Tortiucidj ^Body cylindrical, with a rounded head 
not distinct from the neck , tail very short. Budiraents of hind 
limbs hidden in a small groove on each side of the vent Scales 
rounded, polished, those of the ventral senes but httle enlarged , 
only one pair of frontals , six upper labials. Eye small Mouth ot 
mmlcrato width , teeth few in number, sub equal in size 
Gcncn Ilyna (tropical Amonca) , Oylindrophxs (India). 

Familx 2 . XFSOPELTini»— BodycyIindneal,mthnroundedhoad 
not distinct from tlic neck , tail short No rudimentary hind limbs. 
Scales rounded, polished, lentral shields well differentiated, two 
jnirs of frontals, occiput colored \nth five shield Eye small 
jmth of moderate width teeth numerous, sub equal 
One genus, from the Indian region AenopeUts 

. (Ho«g\TaU^^ cylindncal, xvith 

a short head not distinct from the neck , tail von short, trun 
roted or scarcelv taMnng, frequently terminating in a rough naked 

fwn nf ^®®^®^ Scales rounded and polished, 

^OTc of the ventral senw being always somewhat larger than the 
rest , only one rair of frontals , four upper labiala" Eye ven 
"Iterate width, teeth few in iiumherf smal?, 

SmxlPirng Indian 

Plcclnmu, Udan 

■* SmaU snakes, with a rather nmd 

body , the short bend not distinct from the neck tail moro^r 
Ips short Scales in from thirteen to sci onteen senw 
shields •well developed, generally less than 200 in number tho 

reduce by tw^r raire of 
®'‘ *’*® ®f moderate ^dth 
^**1 r “^®*nl , palatine teeth present ' 

African wncra llmalosoma, Oalamclaps, Prosiimna Omsthn 

Pgtlosoma I^n 

^nern CMnmantx Vacroeahmiis, Typhlontovhts Xvlmihi. 
Oryralamus, Hradiyorrhu, £lapoidcs, MiZimu,’, A^Srd, 


HaploetrcMs, Jehahnus (Japan) North iMoncan ^cra 
Carphophis, Goiuxephalm, Slreplophorus, Coxih^ Iropuml 
Amcn^ genera Eomalocranvum, Arrhyton, Megn^, Oolo 
lomathtis, Geophiditim, CatwUma, Slcn<^thxa, LqdMala 
flMM, Cli^rorm, JElapmorjAxts, Cereocalamus, Microdrormts, 
Stenorhxna, Mmosloma, Mynehonyx. Genus with wide dis 

tnbntion Geqphxf _ , . v j a ti. 

Family 6 Ougodo^xtid^ — ^B odv rather ngid, covered with 
smooth rounded scales, head short, not distinct from neck, and 
nearly always with symmetnoal arrow shaped mar^gs above 
Ventral scutes broad , rostral shield largo, more or less iiroduced 
backwards. Maxillary teeth few in niunhcr, tho hindmost cnlaigcd, 
not grooved Indion 

Genera Ohgodon, Simotes , . . 

Family 6 Colubbid^b —This family compnses the inajonh of 
the non venomous snakes and the least specialized forms Their 
body of moderate length compared to its circumference, flexible in 
every part , the head, trunk, and tail— in fact all parts— well pro- 
portioned , nostril lateral , teeth numerous in the jaws and on 
the palate, but without fangs in front or in the middle of the 
maxillary Donble row of snb candala This family may be 
divided m accordance with the general habitus or mode of life 
into stfveral groups, which, however, are connected by numerous 
intermediate forms 

The group ot (i.) Ground Colubndcs, Cormxdlvm, consists of 
small forms, goner^y of hnlhant coloration, and compnses the 
following genera — 

Genera with wide distnhuhon AbJabes, Cydoplns, Tachymenx*, 
Coronellrt, Lwplm African Psavmopliylar, Diimophxs 
Indian Megablabes, NympUoplndiun, Odmtomvs Tropical 
Amencan Erythrolamprus, Phoenau, Hypsirhynchits 

The group of (u.) True Colubndcs, Cohibnna, are land snakes, 
which sinm well when dnven into the •water, or climb when in 
search of food , they are of moderate or rather large size 

Genera with wide distnbntion Coluber, ElapMs, Plyas, Zamenxs 
Afncan genera Xenurophts, MerptUUhtops, Scaphiophis In 
dian genera Compsoaoma, Xenelaphts, Oyn<y>hxs, Lielaplus, 
Lytorhynefiua Enropeo Asmtic Bhxneehxa North-Amencan 
Pihto^xt South Amencan Spilotu Australian Zamenophxs 

The group of (ni ) Bush Colubndes, Dryadwa, leads up to the 
time Tree snakes, its members having a more or less o’ongate and 
compressed body, freijuently of green colour , they are more nnmer 
onsm the New than in the Old IVorld, and belong to tliS following 

Genera JDromwis, Herpetodryaa, Herpdoreaa, Pkilodryaa, Diplo- 
Iroma, Zaocya, Sryocalamua 

Finally, the group of (iv ) Ireahwater Colubndes, Katnerm, are 
geuerally neither elongate nor compressed, and possess frequently 
keeled scales. They fircely enter water in pursuit of their prev, — 
chiefly frogs aud fishes. 

Genera inthwnde distnbntion Tromdonoliia, Beterodm Afncan 
Grayia, Neuaterophia, Lxmnophxa, Hydradhxopa, Macropliia 
Indian Xmoehrophxs, Prymnomtodon, Atretvum. North- 
Amencan lachnognathxu South Amencan Jfenodon, To 
•modon 

Family 7 Hqmalofsida (Freshwater Snakes) —Body of mode 
rate len^h, lylindncal or slightly compressed , head rather thick, 
broad, not very distinct from neck, tail strong, of moderate 
tength. Ventral scutes rather narrow , double row of sub cnudals 
Eyre small Nostnls on the upper surface of the head, small, pro- 
vided luth a valve , nasal shields enlarged at the expense of the 
antenor frontals, which are frequently confluent into a single shield. 
The other head shields may deviate from the usual arrangement. 

Indian genera Fordonxa, CanUma, Cerberus, Sypaxrhina, Fer 
anxa, Eoxnalopais, Rxpxalea, HerpUm (see fig 8), Gerrarda, 
Tachyplottia Amencan genera Calopiama., Helieopa, Hy 
dnm, Toehynedea, Eydromojphxia 

Family 8 p8Amioi>HiD« (Desert Snakes).— Loteal region vary 
concave Scales smMth , double row of sub caudals Cleft of tho 
mouth wide, nMtnl lateral Eye of moderate size Shields of 
the head normal , postenor frontals rounded or angular heliind , 
xo^cal narrow , snpracihancs prominent. Loreal present One 

^ RHAomoDoyiDdE (Egg Eaters) -Bodv of moderate 
Ej®®®">all, pupil ronnd S^es 
*^”® ^®“<y five senes. MaxiUaiy 
of the end few in number, the lower spinous processes 

One genus JDasypeUta (ace fig 9 ) 
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fjt'iicnlh imrroM iiul much iinbrUnto iciitnil mutes Keeled latci 
n!l\ , double row of sub csuilftl'> Xo Isrgo fnug eithci lu front oi in 
tlio middle of tlio upiier jnw 

Afritnii giiicn Jitufjihalit^ Jlap^uloplm/t, Jtliaimophii, Philo 
Ihamnut, Ithitntphm Imlinii nml Aiisirnlinii gi'iitra Gonm 
^mn, Phullojihi^, Ih mliophi', Utniiojiclta Troiutal Amentan 
.l/nt 1(11(1 

Fimih 11 Du\oimi)i (Mhip SinKts) — Bodj nnd tnl c'c 
ccssnih slcmkr niul clonptL , head \cr\ mirrow and long with 
Injuring snout w huh smnctinus is jiroductd into a longer or shortor 
Apnendsgt Month \un wide 1 iLofmodentt sro, goncnlh with 
n lionrniitsl pni>il Si lies ten narrow, iiiinli imbruito, doiiblo 
row of sub I indals I'osti nor marilhrj Uetli grooi ed 

bemn J ropulocoenw, Clad(tpln% Jhiiophii, Ttogopt, Pnvmftt 
('•lefig \Q), Lanqitha 

rmiih 12 Diismudi — Hwh minli eonniios!.ed, dongato or of 
modmti length , lieml short, brand bdiiiid, wnlh short rounded 
snout di'limt from net k 1 \o large, genonlh with \crticnl pupil 
Clift of till mouth widt St ihs of tlio lertebral smos freijiictith 
enlargid Ibntltion strong, futpunth with eulargid aiiUrior and 
\Kistorior luaMllarj teeth 

Umem Chmm lorltt\, ffphxlna, Tt opiilodipiox, I/fmulipw't, 
1 hinniuxlintadf^, Dtp^n^, Ihpwlohoii, Jlhinoholhnimn, Piflhono 

dipMs 

laimh n ScviViini — Iksd, tiunk, and tail of luoderato 
dimensions Kiu of iiioilcrato sin, with elliptnnl pupil Seales 
Miiooth, 111 seieiitccii or niiuticn rows, anal entire, single or 
donbh row of Mib latidals I’osfeiior maxillan teeth grooved. 


loreal absent. A mom fang grooied miixillarr long, with short 
tilth behind tho fang 

Genus with w iilo (listnbut ton A oja (see fig 13) Indian genera 
Callophi’t, Mctjvioplm, llemibuugants, Xenurehp% Lungaru^, 
Ophxophagu<t Al'-iwiii geiicm Pdcilophtis, Plajisoideo, Cgrt 
ophis South Ameruan genus i7/iyis(scoflg 14) Australian 
genom / ermtcr lla, hmdiviomct, J\'celaj>s, Bmchyurojilns, 
Jllniielaps, Pinncnta, Catophti, IIoplocephalKs, Tropidcchis, 
Pseudeehia, Piettdonaja, Picudohaje, Ogm^oti 
Fnniil} 2 ATiiAinAspiiniiA.— llotl} Mhiidiual, of moderate pro 
portions, tail short lluid short, not distiiict from neck Mouth 
narrow SIoMlIarj shoit, with iieiforatod poison fang, without 
other ticth behind Afnca 
Genua Alntdatpts 

1> aiiiilj 3 CAUSin u — llodj of modemto proi>ortions, tail modorato 
or rather short Head distinct from neik Aloiith wide Alaxil 
lar^ short, with ix>rfomtcd iioisoii fang, w ilhout other teeth lichmd 
Afruaii genem Sepedon, Caniui South Amencan Pinodipsa^ 
raiiiilv J DiNOimiiA" (lonomoHs Tree Snakes) — Body nnd 
fail mill h elongate , head distiiut from neck Mouth wide A 
luifomtcd jioison fang, without other teeth behind Afnca 
Genus Dinopht (Demlraipii) 

Iniiitlj f) Ihnnoiinnr (Sen Snakes) — Bodj gencmllj com 
prtssed, nnd without broad v i iitral scntis , tail compressed, ruddoi 
shniied Nostnls directed upwanls Poison fangs small, grooved 
Viv iimrous 

Gtiiom Platinui, Axpmnu^, Dideira, AiMlyplui, ITijdrophxa, 
Lnliydrina, Pelagophii, Pelamts (see fig 16) 


iiiiteiior oms npinl in leiigtb 

(iiuin SiitiaU, Ojnnhopiit, Uotogaihum, Pnmloryrhop\t\ 

JJhlllntlHUH 

Vaimlv 14 Iacodovtum- Bodv of modirnto length or rather 
rloligiti , snout giiitnllv ilejnv -si d, Hat, nnd ilongiitc Lveratliir 
Minll, oftin with virtn al pupil Upiar he id hliields ngular, with 
till' pnstirior fioiitals tiilarged Maxillan with ii fang in front, 
init wiihiiut pii-'tiiior gronvcil tooth 
A fill an genera AnoA'ii, Jlblitiopholt^ AlojicctoUf TifcophtdiuWt 
]lo>hmphlhalmu% Lothroli/tii^ J imhIi uni., J/oniiotioltt’t, himo 
f plKilttf, Jjtimprophtf Indian geniri Jneodon, Binodon, 
Tilni'Kinowno, hptoihvlonn, Ophilc>, Cirnt'ipi^, Uhtpe 
lamilv !'■' Avinn on HAi nil (Blunt Heads) —Bodv com 
imsMil, slender, nnd of modirato luiLth , hnd short, thick, ven 
distinct from neck , nostril in a ainglc shield Ejo with vcrtual 
pupil Clift of tho mouth narrow and not verv cUciisiblc Stale:. 
Miiooth or faintlv keeled, those of tho verlibnl senes gtiiorallv 
enlaiged Maxillnn dentition feeble, no groovid tooth 

Indian gmtn Vipudoiiioruo, Ainblvccplialus, Jiunis, Amnio 
dipsn^, JJaJitdodim South Aniencau genera Zeptognathm, 
Dpidhoidn^ ' " 

laniilj IG l.ii\CH)>(Sand 
Snakes) — B<h1v of modemto 
hngth, cvlindricil, covenil 

with small short scalis, tail a. 

vin short, with a siiigb „ , . , . 

Mriis of sub caiidnls 1-vc small, with vertical pupil koiio of 
the labials are pittid Au'enor teeth longest Adult iiidiv idiiala 

of some of tho sim ns with mdimeiits of hind limbs 

Genera I ryj- Cur*i>i in Ooimlopht*, holyn m, Lrehopht% J n/i 
oiiimi, Ctilnbnria, U niainr, Choi inn , 

Faniilv 1” Bonn-— Bodv nnd tail of modinlo length or eloii 
irito , t III prehensile , snout riiiiiuled in front b v o with v erticnl 

pupil Seales ill numerous sines, single or double row nt sub 
Llilnls. In some of the genera the iipiior «>.d lower a™ 

pitteil Teeth strong, iintiinnl iii sire, none grooveel , no inter 
iiaMllarv teeth Rmhnicnts of hind liiiibs are 
t.cnem Boa (see hg 11), Pdophilua, \t}ihosomo, Coralluy Fpi 
crater, Chilnbothuu^, J-nnyrus, Iiploboa, Umdia, 
raniilv 18 PvTiioMiiv (Bock Snakes) —Distinguished from 
the pneeihng familv bv tho jirescnco <>( 

Genera hthon (sco fig 12), MoirUa, Chondropython, Lia'tia, 
Avudtolfs, Fir rdoo, Jorocnniix 
Familv !•' Acwoe iiounin i O' art Snakes) —Bod' 
length, eovcrtsl with small, non imbncate, tulsrcular or spiiiv 
mafes tail rather short, pmhensilo Head covered with scales 
hke tho bodj , nostnlH close togeth. r, at the top of 
small Teeth shoit, strong, sub equal in sire Aquatic Vi 
luroiis India 

Genera Aetodtonlui, Chaiydi in 

baniilv 20 Xi nodi i Mini-— Distingmshed from the prccceUnt 

fkinih b\ nossp'ssinff broid % cntrftl niid sub cftiuljil w 

One Ara^ernins (Java) 1 A'oB.ojw.s (Central Ameiica) 

Third Sub order -OphidU Colubriformes Vonenosi 

Venomous Cohibnno snakes. An 
tooth in front of tho mavillari which ‘V’® V ^ i « 
its transverse axis Scales dilforciitiatcil. A nimtal groov o 

-Tail conical, tapeniig Heailwith shield 


Fourth Sub order — Ophldil Vlperlfonnes 
^ ipcnno snakes Maxillnrj von short, callable of rotation in 
its trinsvcrso axis, and ariiicd with a siiiglo long tooth, winch is 
iierfonted Viviparous 

lamilj 1 A iiruiDi (Vipers) — Loreal region flat, without pit 
Old AVorld genera J’lpctv, Cirarlcr, Bnhoia, Bchn (oco fig 17), 
Atlicrn Austnihaii Acttidhophit 
Familv 2. CitoTAMiii (PitVipors, Kattlosiinkcs) — Loreal region 
with a pit , „ 

Old Morld genera jrahji, JTypmh, Trmertsurm (sco fig IS), 
CaUo.ielamayPiUo})c1or New AVorld genera Cenelint, Both 
tops, BothriQjms, Bothncclm {BhvioccropJiia), Atio}m, Tn- 
gonottphttlin, jMchc’in, CrotalopJionn, Ciotnhw(sio tig 1C) 

Tins list, from 11111011 nmny genom or sub genom tlinfc 
mo not well defined Imvo been excluded, will give nn 
idea of the grout vmictj of forms by which the Ophidmn 
tjpo IS represented ut tho present period Additions, 
111010 or less numerous, are nindo to it every year, but tho 



JSS> 

^ 

T'/j'Woj'* btithnorhiinchw ITom Inilliu 

discoveries of Into 3 cars have not rovcalcd nnyiievv im- 
portant inodihcntioni. of strucUirc, but rather hnvo under- 
mined tho distinctions hitherto mudo be- 
twtoii goncra, groups, nnd families, so thnt 
it would niipcni ns if wo woro ncquninted 
with nil tho jirincipnl forms of snnkes now 
living 

Wo hnv 0 now to add somo notes on snakes 
to which special interest is attached, or which 
nro most ficqiiontl} brought to tho notico of ; 
tho observer or londoi The snnkes most, 
rciuoto from tho trim Ophidian typo aro tho ' 
mcmbei-3 of tho first fnmil)', Typhlopidt 
Tho} nro a small degmded form, adapted for 
bull owing nnd Icncling a sublormnenn lifo 
Iiko worms Thou bod} is cvliiidiicnl, rigid, 
covered with smooth, short, highly polished, 
nnd closol} fitting scales, without broad len- 
tral scutes, tmlvcry short, head joined to tho 
trunk without ncck-liko constriction behind, 
nnd short, rounded, or with an ncuto rostral Fin 
shield, — tho principal instiumont for bur- of r«iWor»j'ra 
row mg in loose soil or mould Their 03 0 is 

(imto rudiniontar}' and can onli giv 0 them n 
general iiercoption of light Their mouth is narrow, small 
nniicd wnth but n few tcotli in 0110 of tho jnws, "Oj 
totcnsiblo, .Uming to onij to moll 
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animals, sucli as jj^co’u^nes and the parts ad- 

Thcy arc found m ajl ™ ^ a -ffide range, 

joining, and ^0“® ^ by accident on floating 

having been goS species attain to a 

SS li others scarcely grow to one- 

wormhke snafees to the typi^ Colvbria^ o 

Sooth Snake (SStaS of Sdia and 

of North Amen<» (CoInM, the 

South America {Ptyas, Spilotes), M ^ England 
4c south of Europe, the common Bmg 

Sough IMS rather fierce and ready to bite ^hen 

It IS quite harmless and soon becomes tame in g’ 

4bc shields on its head f i^uifa 

viper Its cluef food consists of lizards, and it attains a 

^“fhe Indin Eat Snakes {Ptyas 
are two of the most common species of India, the former in 

habitmg India proper 
and Ceylon, the latter 
the East Ini an Archi- 
pelago, Siam, and 
southern China, P 
mucosvi 13 a powerfnl 
snake, attaining to a 
length of 7 feet, the 
tail being one-third 
or rather more , it is 
easily recogmzed by 
haling three loreal 
shields, one above the 
other two , its scales 
are arranged in seven 
teen rows Its food 
consists of mammals, 
birds, and frogs , and 
it frequentlj enters 
the duellings of man, 
rendering itself useful 
by clearing them of 
rats and mice It is 
of fierce habits, always 
ready to bite, when 
irritated it utters a 
peculiar diminuendo 


g K A K. E S 

1 . formerly that the occurrence 

range i diSant and isolated localities was 

ments in those lowhfaM - Ring Snake (Prq7»-Bntish 

JL in _Up.3. 


r-"-; th7northcm parts), and belongs to a genus' 
(except in th ^hich are spread over Europe, 

extremely nch m , AmAca Some of the 

Asia, India, y ^„„cimc.a<t« and T slolaivs and 

snake P Jts wluch it has behind its head 

top 'fj " t 

the size and shape of a dove’s egg, and from 

tLty in number, are deposited in mould or under damp 

Ieav4 and are glued together into one ma® 

pecuhar genus of snakes, J)asffpflUs. represented ^ 

IS restricted mits distribution to Central and South 
In Cave Colony these snakes are well known under th 
Sm?o? «iSreter,’’zc, “egg-caters” Their pnnoip^ 
diet seems to consist of eggs, their mouth and tesophagos 
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make. 


sound, not unlike that produced by a tuning-fork when 
struck gently 

ytsculapius's Snake {Coluher asculapii) was probably 
the species held in veneration by the ancient Eomans 
It grows to a length of about 5 feet, is of mild disposi- 
tion, and can he readily domesticated. Its on^al home 


Fro 0 — Dosjipdlw vniealor, in the act of STvallowing o fowl s cgR 

being so distensible that an individual scarcely 20 inches 
in length, and with a body not surpassmg a man’s httle 
finger in circumference, is able to swallow a hen’s egg 
The teeth in the jaws are very small and few in number ; 
but the infenor processes of the postenor cervical vertehrm 
are prolonged and provided with a cap of enamel, and 

• ^ ^ i» • “ 


lion, ana can oc reaaiiy aomesticabecu xis unguiai uviuv cup ouu. |iivrvxupv& a. pnuuipi) «.««■ 

15 Italy, where it is common, but it has extended its range penetrate the oesophagus, forming a land of saw As the 

4-Vm Alno l-TaA r\f Tt'l*4n/«a PCTCr TIOCCPQ tiVtTAIfoll fTSfSnTlTlO fTTID li'O cllpll 10 ^YC 


northwards across the Alps mto the south of France, and j 
thence into northern Spam Following the course of the 
Inn and the Danube, it 
lias reached the Black 
Sea , and it is also now 
common in seieral local- 
ities along the middle 
parts of the Rhine From 

irect observations made otserreion untaa.iaius. 

during the last tiventy 
jears there can he no doubt that it is still extendmg its 



egg passes tbrougb the cesopbagus its shell is broken by 
this apparatus, and, whilst its contents are thus retained 
and swallowed without loss, the hard fragments of the 
shell are rejected. This peculiar apparatus occurs also in 
another snake, Elachtstodon, which belongs to the Indian 
fauna and has been referred (provisionally) to the family 
AmlAycepTiahdm Also two prominences at the base of the 
skull of the Indian Coronelline Nympliophxdvam probably 
have the same function Besides the snakes mentioned, 
we have observed species of Dvpsat feeding on eggs of 
parrots, the eggs reaching the stomach entire, as these 
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snakes lack a special apparatus for breaking the sheU 
The Indian cobra also is said to rob birds of Ikeir eggs 
The Tree Snakes {Duidt ojihda.) are among tbo greatest 
ornatnents of tropical fauna The graceful form of tboir 
body, the elegance and rapidity of tbeir movements, 
and tbe exquisite beauty of their coloui's have been the 
admiration of all ivho have had tlio good fortune to ivatcli 
them 111 their native haunts Tlie majonty lead an exclu- 
sively arboreal life , only a few descend to the ground in 
search of their food They prey upon every kind of 



rboreal animal,-bird8, tree-frogs, tree-l^rd^ &c All 
eem to be diurnal, and the larger kin^ attam to a length 
f about i feet The most beautiful of all snakes are 
lerhaps certain varieties of OAi ysqpefea ojnnta, a species 
xtremely common in the Indian Arch^elago and many 
•arts of the continent of tropical Asia One of these varie- 
les IS black, with a yellow spot in the centre of each scale, 
hese spots are larger on the back, forming a senes of 
etrapetalous flowers, the head is similarly ornamented 
inolber variety has a red back, with pairs of b.ack cross- 


bars, the bands of each pair being separated by a narrow 
yellow space , sides brown, dotted with black , beUy dark 
green, the outer portion of each ventral shield being yellow, 
with a blackish spot 

The features by which the tree snakes are distinguished WTup 
are still more developed in the family of AVhip Snakes 
(Dryophida), whose excessively slender body has been 
compared to the cord of a whip Although arboreal, like 
the former, they are nocturnal m their habits, having a 
horizontal instead of a round pupil of the eye They are 
said to be of a fierce disposition, feeding chiefly on birds , 
and mdeed a long tooth placed about the middle of the 
maxillary seems to assist them much in penetrating the 
thick covenng of feathers and m obtaining a firm hold on 
their victims In some of the species the elongate form 
of the head is still more exaggerated by a pointed flexible 
appendage of the snout {Passenta), which may be nearly 
half an inch in length, and leaf-like, as in the Madagascar 
Langaha 

The well-defined family of Lycodontida is chiefly com- Lyco- 
posed of ground snakes, but a few of its members have a dontxdm. 
sufliciently elongate body to indicate arboreal habits The 
Indian genera are principally reptihvorous, while the 
Afncan prey upon mice, rats, and other small nocturnal 
mammals (Scarcely any other snake is so common in 
collections as the Indian Lycodon atdxcm, which inhabits 
the continent of India and Ceylon, some of the islands of 
the East Indian Archipelago (Timor), and the Phihppines 
It occurs in many varieties, but generally is of a uniform 
brown, or with some whitish cressbands on the anterior part 
of the body Although only 2 feet long, it is a fierce 
snake, w'hich when surprised bites readily, but its bite is 
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nnocuous , ^ , 

The Brndta are so similar in their habits to the Pythons Boas 
[see P\THON, vol xx ji 144) that it is sufficient to refer 
in a few words to the species most frequently mentioned 
in the literature dealing with the fauna of the virgin 
Forests of tropical 
America Tlie real 
Boa constnctoi is com- 
naon from the north- 
sm parts of Central 
America to southern 
Brazil, and is fre- 
quently brought ahve 
to Europe Generally 
it 18 only about 7 feet 
long, but the present 
writer has seen skins 
of specimens which 
must have been nearly 
twice that length The 

gigantic snakes of from i 2 _HcBdorPi/ttonreHc«ta(K» 

20 to 30 feet in length 

mentioned in books of South-Amencan travels belong to a 
different species, the Anaconda or B munna, which has 
the same habits as the B conftneior, haunting the banks 
of rivers and lakes and lying in wait for peccaries, deer, and 
other mammals of similar size, which come to the water 
to dnnk It has already been stated (see Rfptiles) that 
this family is not restricted to South America, but is well 
represented in the tropical Pacific region. The Bold most 
common in that region is Enygnus, which ranges all over 
New Guinea, the Fiji Islands, the Solomon group, Samoa, 
and many other Pacific islands, it is of small size, scarcely 

We pass now to the Venomous Colubnne snakes, thaM^ 
snakes which combine wuth the possession of a perleM 
poison apparatus the scutellation and ^neril 
if the tSical non-poisonous snakes It u rcinarkabJo 
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fact, however, that the snakes of this sub-order agree in 
the absence of the small shield on the side of the snout, 
the so-called “loreal", and this is all the more remarkable 
as the same shield has by no means a similar taxonomic 
significance in the non-venomons snakes, many of n luch are 
u ithout it, although it is present in the majority No snake 
of this sub-order is more widely knoivn and more dreaded 
than the species of the genus Faja or cobras Probablv 
more than two species should be distinguished, but the 
two which cause the greatest loss of life are the Indian 
Cobra or Cobra di Capello or Naga {N iriptidiant) and 
the African Cobra (iT /uye) In a report to the Bengal 
Government the commissioner of Bnrdwan states that ho 
has ascertained from statistics collected during a senes of 
nine years that above 1000 persons are lulled annually 
bj snakes in a population of nearly 6,000,000, the majontj 
lieing bitten by the cobra, which is bj far the most common 
And other districts in India seem to sufiier still more 
severely, although it is difiicult to obtain information of 
all the accidents caused by snakes The cobra is found 
thronghout India, extending westwards to the Sutlej and 
eastwards to the Chmese island of Chusan , in the Hima- 
layan alps it reaches an altitude of 8000 feet it occurs 
also in abundance in many of the islands of the Bast Indian 
Archipelago, ar^d is here joined by another apparently dis- 
tmct species (A sptitatnx\ whilst in the central portions 
of Asia, which geographically separate it from the Afncan 
cobra, it is replaced 
by a fourth, lY oxt- 
ana The Indian 
cobra appears m 
many larieties of 
colour, which are 
distinguished by 
separate names in 
the nomenclature of 
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- the Hindu snake-diarmers The 
^und colour vanes from a yellowish ohve to broivn 
or ^thout whitish Or white crossbands 

^ or inthout any 
black bars across the anterior part of the belly Some 
of these vaneties are characterized by a pair of verv con 

e^n?bl^^S’ bla^-edged spectacle-Iike marks ra the 
^nsible portion of the neck, caUed the "hood”, but these 

I’^oome merely a pam 
of oceUated spo^ or be confluent into a single ocellL or 
may be absent altogether All these hol ered 

Lpt b^ eeneraUy attains to a length of 6 

but SOniSfilDlCS ftypppfifi T+ ^ 

mofe ‘fcT to1o4TrT 

?hS parJbehindthf hSj tKlateJmn 
with the spectacles or ocelli tbeafbe^S^ ornamented 
or excited it spreads its “ bfwi » ” “ imtated 

of the body from the uronn^i tbe anterior third 

tenor tno-thirds, and holdimrifaplfr^^ ”"®^*'^ P”®" 

or sidewaids All accoS ateeThlfre^'ib^”"""*^^ 
aggressive unless interfered w/rt !!. , * ,,5 , ”ot 

danger It is said to sharp fh ™pelled by a sense of 
superstition prevents peonip fr^ of man where i 

professional snake-charmpr« ov “ ”” doubt that 

them, for, although generally^ “Sf “ n 

rendered harmless V the ren^S^afofth^r "o 

very rarely attempt to mmre thL/i^ ” 
fangs have been reprodutedL 

the cobra, the mongos fsee^I of 

the greatest amount of execution, m^anjIL'dSC'j^bJ 


fowls shortly after being hatched The eobni is ov Iparous, 
depositing from eighteen to twenty -five eggs in the jear 
The African cobra is extremely Hinilar to its Indian con- 
gener in size, form, and habits, and \ancs in coloration 
to tbo same extent It inhabits the whole of Afnca, from 
Egypt to the Capo of Good Hope, but has been nearly 
exterminated in the cultnated districts of the Cajie Colony 
One of its greatest enemies (as indeed of all snakes) is the 
secretary bird of South Afnca {Serprntartvii), which, there- 
fore, IS protected by law Accidents from this snake do 
not appear to be of common occurrence, they Imjijien 
more frcqucntlv to domestic animals than to man In the 
Egyptian hieroglj-jilncs the cobra occurs constantly with 
the body erect and liood expanded, its name was ouro, 
which signifies “ king,” and tlic animal appears in Greek 
literature ns ouraw and hmu/iwi. IVith the Egyptian 
snake charmers of the jircscnt day the cohri is ns great a 
favourite as with their Hindu colleagues They pretend to 
change the snake into a rod, and Geoffroi .St-Hilaire main- 
tains that the supple snake is made stiff and rigid by a strong 
pressure upon its netk, and that the animal does not seem 
to suffer from tins operation, but soon rccoicrs from the 
cataleptic fit into winch it 1ms been temporarily thrown 
More dangerous than cither of the sjmcics of cobra, Ophxo 
which it exceeds in size, is J/aninrli i/a^ or Ophtop/im^tisP^^'J"* 
elap^, the largest poisonous smke of the Old "World 
attaining to a length of 1 1 feet It 1ms almost the same 
geographical range ns the cobra, but is much scarcer it 
^cafly resembles it also in general linbit, but differs from 
It in scutcllation, possessing three large shields behind the 
occipitals It 1ms the rcjmtation of occasionally nttackunir 
and pursuing man, its faiourito food consists of other 
f bnaho-clmmiors jinze it highly for exhibition on 
account of its size and its docility m captivity, but are 

always careful to extract the fangs It hies in captnJty 
for many years » ««jni>iiy 

The species of four in number, arc cxtreinclv 

rommon m Indm.Bnrmah, and Ceylon, and arc dislingmshed Jmms 

by having only one row of undn idcd sul«audal fhie ds 
the body ornamented with black 

«o|^ tbo n,o,l clontioino nnau’toZSJi* » Mr 

tbst u, tbeVtJTjr 6'“““' 

t«n..nnto,7L nVl tal . .bopo, 

potabnd .LS, tbrtM'u “b.rT'.r'' " 

narrow, and the eye Binall ThovnrAti rather 

Slap,, the IndmrcLi J A r American 

the Austrahan Vemtcella TIia Soictlophis, and 

hy the beautiful arrangement of f '®tinguished 

orna^mental colours, manTreciSo ^ 

of the so-called coral snakes Seir^ ^ ° 
by black, ted, and yidlow rings— a ^eing encircled 

to snakes, venomous as welUs non peculiar 

of tropical America Althouirh Hip n the fauna 


— ^ provocation Jloi 

are also comparativelv S P°“0Ji-fang8 They 

larely exceeding a len^h of 3 


/ 
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Austad- Ifo part of the world possesses so many snakes of this 
Mnous" Australia, where, in fact, they replace the non- 

eolu. venomous Colubnne snakes Of the genus Diemema six. 
bnne species, of Fseudechu three, and of Hoplocephalm some 
snakes twenty species have been described, and many of them are 
extremely common and spread over a considerable area 





Eia 14 — ^A poiBOQotu simile (Elaps fulvitu) awaUoving a non poisonous 
(Homaiocranlum umietnctum). 


Fortunately the majority are of small size, and their bites 
are not followed by more severe effects than those from 
the stmg of a hornet, especially if the simple measures of 
sucking or cauterizing* the wound are resorted to Only 
the following are dangerous to man and larger animals 
— the Brown Snake {Diemema »iiperaho<ia), found all over 
Australia and attaining to a length of over 6 feet , the 
Black Snake {Pseudechta porphynaeua), likewise common 
throughout the Australian continent, especially in low 
marshy places, and upwards of 6 feet m length , it is 
black, with each scale of the outer senes red at the base , 
when irritated it raises the fore part of its body and flattens 
out its neck like a cobra , the Brown-banded Snake {Iloplo- 
cephalu^ an tvs), with a similar distribution, and also com- 
mon in Tasmania, from 6 to 6 feet long, and considered the 
most dangerous of the tribe ^ 

African The small family Cavvdx contains two African genera 

Coj«it?« vrell known to and much feared by the inhabitants of 
South Africa One, Sepedon hxmachates, is named by the 
Boers “roode koper kapol” or “Eing-Neck Snake," the 
latter name being, however, often applied also to the cobra 
It resembles m colour some varieties of the latter snake, 
and, like this, it has the power, though in a less degree, of 
expanding its hood But its scales are keeled and its 
form IS more robust It is equally active and courageous, 
not rarely attacking persons who approach too near to its 
resting-place In confinement it exinces great ferocity, 
opening its mouth and erecting its fangs, from w hich the 
poison 18 seen to flow in drops During such periods of 
excitement it is even able, by the pressure of the muscles 
on the poison-duct, to eject the fluid to some distance , 
hence it shores wnth the cobra a third Dutch name, that of 
“spuw slang” (Spittmg Snake) It grows to a length of 2 
or 3 feet The second African snake of this family is the 
“ schapsticker ” (Sheep Stinger), Caiisva rkombeatua ft is 
extremely common in South Africa and extends far nerth- 
wards along the eastern as well as western coast It is 
of smaller size than the precedmg and causes more injurj 
to animals, such as sheep, dogs, Ac , than to man It 
varies in colour, but a black mark on the head like an 
inxerted V remains nearly always visible 

^ Good descnptiomi and figures of nil tltc-so snnkes nro given in 
KreHt’a SnaLes o/ Jiulralia, Sjdnejr, 1860, dto 
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The Dinophtdoi are the arboreal type of tins sub-order , Dmo 
they resemble non-venomous tree snakes in their gracilci’*’'*'*’ 
form, narrow scales, generally green coloration, and in 
their habits , nevertheless the perfect de\ elopnient of their 
poison apparatus, their wide mouth, their large size (they 
grow to a length of 7 feet), leave no doubt that thej are 
most dangerous snakes They do not appear to be com- 
mon, but are spread over all districts of tropical Africa m 
which vegetation flourishes 

Of Sea Snakcs(iZy(fj ophidt) some fiftyspecies are know n Sea 
All are inhabitants of the tropical Indo-Pacific ocean, and snakes, 
most numerous in and about the Persian Gulf, in the East 
Indian Archipelago, and in the seas between southern 
China and northern Australia One species which is ex- 
tremely common {Pelamis bicolor), and which is easily re- 
cognized by the black colour of its upper and the yellow ish 
tints of Its lowei parts (both colours being 
sharply defined), has extended its range 
westwards to the sea round Madagascar, 
and eastwards to the Gulf of Panama 
Sea snakes are viviparous and pass their 
whole life in the water, they soon die 
when brought on shore The most striking 
feature in their organization is their ele- 
vated and compressed tail The hind part 
of the body is compressed, and the belly 
forms a more or less sharp ridge The 
ventral shields would bo of no use to 
snakes moving through a fluid, and there- 
fore they are either onlj ludimentaiy or 
entirely absent The genus Platurm, how - 
ever, is a most remarkable exception in 
having broad ventral shields, probably 
these serpents frequently go on shore, 
sporting or hunting over marshy ground 
In many sea snakes the hind part of the 
body 18 curved and prehensile, so that 
they are able to secure a hold by tw isting 
this part of the body round' corals, sea 
w eed, or any other projecting object Their 
tail answers all the purposes of the same 
organ in fish, and their motions in the 
water are almost as rapid ns they are un- 
certain and aw'kward when the animals 
are removed out of their proper element 
Their nostrils are placed quite at the top 
of the snout, as in crocodiles and in fresli- 
water snakes, so that they nro enabled to breathe whilst 
the entire body and the greater part of the head nro 
immersed in the water These openings are small and 
subcrescentic, and are provided with a xalvo interiorlj, 
which IS opened during respiration, and closed when the 
animal dives They hai e very capacious Jungs, extending 
backwards to the anus, and conscqucntl} all their ribs 
are employed in performing the respiratorj function , by 
retaining air in these extonsne lungs they nro able to 
float on the surface of the water without the slightest 
effort, and to remain under water for a considerable 
length of time The scales of sea snnkes are frequently 
very different from those of other snakes tlicj oierlap 
one another in only a few species , in others thej nro but 
little inibncnto and are rounded behind, and in others 
they are of a subquadrangular or hexagonal form, placed 
side by side, hkc little shields Tlio less imbricate they 
are the more they have lost the polished surface which wo 
find in other snnkes, and are soft, tubercular, sometimes 
porous Sea snnkes shed their skin x cry frequentlx , but 
it peels off in pieces ns in lizards, and not ns in the fre-^h- 
water snakes, in which the integuments come off entire 
•Several specie.*! are remarkable for the extremely slender 
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and prolonged anterior part of tlie body, Tvhicli is termed 
the “ neck,” and tenmnates m a very small head. The 
eye is small, mth round pupil, irhich is so much con 
tracted hr the light when the snake is taken out of the 
water that the animal becomes bhnded and is unable to 
hit any object it attempts to strike The tongue is short, 
and the sheath in which it hes concealed opens near to 
the front margm of the lower jaw, scarcely more than the 

two tenmnatmg pomts are 
exserted from the month 
when the animal is in the 
water The mouth shuts m 
a somewhat different way 
from that of other snakes 
the middle of the rostral 
shield IS produced down- 
wards into a small lobule, 
which prevents the ivater 
from entenng the mouth, 
there is generally a smal' 
notch on each side of the 
lobule for the passage of the 
two pomts of the tongue 
Cantor says that when the 
snake is out of the water and 



Fra 10.— B8tHe!maie(Cn*iruj<iHrtsn»). 

“• »f tongue » a 

muscles are perfectly rekrpil ^ and as their 

There cannot be the shehteS^ ^ d^lntition proceeds 

hours Accidents are’rarefy caused 

are extremely shy and *ey 

but, when surprised in the snbma^^^ °° alarm , 

or ... «aA, : 


even turning round to wound their own bodies (Cantor) 

They cannot endure captnity, dying in the course of two 
or three days, even when kept in cajiacions tanLs Tlie 
greatest size to which some species attain, according to 
positive observation, is about 12 feet, and tlierrfore far 
short of the statements as to the length of the soeallcd 
sea serpents (see Sea seppem) The largest examples the 
present writer has seen measured only 8 feet 

Passing 01 er Rattlesnakes (fig 16) and Vipers, which 
are treated of in separate articlia, we notice the folloiving 
types of the fourth sub-order, the OphtJn xxperiformt* 

The sole representative of the sub-order in Australia is Dpaft 
the Death Adder (Acantliop7tis axitnrctira), a short stout sdSw 
snake hanng a similar habitus and habits to vipers and 
scarcely attaining 3 feet in length It differs from the 



Fio 17 — l 3 mnrata (luUIaJi 

erec? ^S^l!gh“ JjTw? anT^^^ permanently 

asmbedto\t a?e m L?l.“'‘'’f^ ^“tal accidents 
^oplocep/talus curtxJ % probably 

AuftrahViceS CmaL oT the ^^hole of 

GeneraUy i?^ S J Australia 
fo% dark nngs of irregular Shne” 

surface of the head on eaS^ade. th? borders the 

Fergent on the snout It attaint eon- 

and occura locally in abundnSf ^ »"ehes. 

It IS called “cobra moniP ^“‘ba, where 

‘jessnr”, m the plains of “ “bed 

amalayas to an dtitude 0^600(5 the 

It m highly poisono^pX®?? 

j probably causing many deaths. 
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Fortunately its loud hissing when distuihcd m arns those 
ulio come within dangerous proMuiitv to it 
j:c/hs The small "V ipcrinc snake, Echi •! co j mata (fig 1 7), w hidi 

scarcely c\cceds a length of 20 inches, shares with the pie- 
ceding part of its range, being found in the and districts 
of southern India, and e\tending through the intervening 
parts of Asia to North Africa It is a desert type, liaving 
the lateral scales curiously arranged, strongly keeled, with 
the tips directed downwards It piodiices with their aid 
a rustling sound "WTiilst some observers deny that fatal 
consequences hai e resulted fioiii its bite, Di Inilach reports 
that it (the “kuppur”) is “ the most deadly poisonous snake 



V 
///.- 

Fio IS— rrfJiieruKriwenrfAninw (India). 

in Sind " This desert type is replaced farther south m 
Africa where ^ egotation flourishes by a closelj allied ^nu^ 
Athene, which, however, possesses a, prehonsilo tail and 
vivid coloration and has assumed truly arboreal 
p . Of the pit vipers without rattles the larpst and most 

Sire formidabb uihabit tropical America 2 nffonocejtfiafvs 
wSliout laiaraca, T alwx, and 3’ lanceohtvs attmn ^ ?E 
rattles g jggf ^0 first two being common in Brazil and north- 
Lrds to Central America The last is limited to some 
islands in the West Indies, ospecialty arartimquo and St 
Lucia, and is generally known by the name offer do 
lilnce,” which has been giiento from the marki^ on 
its head It infests the sugar-plantations, and has grcatlj 
multiplied in consequence of the 

S the cane-fields afforded it, and the abundance of food 
Lpphed by the rats which swarm on the plantations 
Tims, whilst It did a certain amount of good by tbo 
destniction of lermm, it caused a great number of 
deaths among the black labourers who were 
the fields These three species of Tngonoccphalus are sur- 


passed m size by ZacJicsis vinitfi, probably the largest of 
terrestrial poisonous snakes, which is said to e\cccd a 
length of 10 foot, and is bulky in proportion It is con- 
fined to the hottest parts of tropical America .Similar 
snakes, but smaller in size, inhabit the warmer and tcni- 
porato paits of North America, vir, the Copper-head 
(Cencinis contotfnr) and the Crater-mocassin (C pivi- 
roni's), the former of terrestrial habits, the latter being 
always found near water and feeding chiefly on aquatic 
animals Both are much feared and cause accidents more 
frequently than rattlesnakes, being more aggressno and 
striking the intruder without proMOusly warning him of 
their presence In the Indian region this type of pit 
vipers without rattles is likewise well represented, one 
genus (Tnmei estn ut) being adapted for an ai boreal life, 
hke Atfieiis among the Vipeiidi Their body (fig 18) is 
not more elongate than that of other ground Crotalines, but 
tbeir tail is prehensile, and their colour gencralh resemble^, 
that of the bright foliage among winch they li\c Some 
times bright yellow oi led markings render these snakes 
still more pleasing to the eje Accidents caused hj them 
aio of not uncommon occurionco, but fortunatolj onlj a few 
individuals evceed a length of 2 feet, and the constqucnrcs 
of their bite are less to bo dreaded than of that of otlier 
allied genera Indeed, numerous cases are on record 
which show that the constitutional symptoms caused h} 
their poison were of short duration, lasting onlj from two 
to forty-eight hours, and being confined to nausea, s oniit- 
ing, and feier The bite of larger specimens, of from 2 to 
3 feet long, is more dangerous and has occnsionallj pros cd 
fatal They feed on frogs, mammals, and birds ( i c u ) 

SNAKE-STONE, a name soinotmies applied to Wntor- 
of-AjT stone (see Hone, sol xii p 134) Certain stones 
reputed, on insnflicient grounds, to possess oflicacj as 
antidotes to snake-hitcs are know ii ns snake stones (sec 
above, p 192) The term is also popularly applied to 
ammonites and certain other fossils which, owing to their 
spiral shape, were fonncrly regarded ns petrified snakes 

SNEEK, a town of tlio Netherlands, in the proMiicc of 
Friesland, 18 miles south south w cst of Leenwarden, with 
which it 18 connected by canal and (since 1885) h) rail 
It 18 one of the great butter and cheese markets of the 
country and has comniiinnl hinldings (1863), a town house, 
a court-house, an orphanage, a sj-nagoguc, and scicml 
churches, in one of which (the Grooto or Maartenskerk) 
IS the tomb of the nninl hero Lange 
The population of tho town was in 18i0 81 f 

the commune, which numbered only 32^3 in lil4, was 
9248 m 1870 and 10,496 in 1880 

Snook npiionre in tho list of Fnsmn towns in 1208 It 
reduced to Mhos in 1205, and ngiin in 141/ and 14 ji In 1 i1j « 
was attatked and in I'll? fonnall) 

A diet mot in tho tonn in tho clo-o of this 

after, 111 1072, Sncck was again tho sent of an assciiibb of the stst 

In 1670 and in 1826 tliero ncro sc\ oro iiiiiiidations 

SlhilLL, ■WiLi.Ennoiu) (1591-1626), connnonlj known 
ns SNELtius, astronomer and mathcniaticinn, was horn a 
Leyden in 1591 In 1613 ho succeeded his father ns 
professor of mathematics in tho unncrsit^ of Lc 3 dcn 
In 1615 he planned and earned into practice a nci 
method of finding the dimensions of the earth, h} deter- 
mining the distance of one point on its surface from the 

parallel of another, bj means of n coriWs 

work Emfofdicne^ Jiataxut, published m 161/, ^ 

tho method andgnes as tlio result of ,, 

tween Alkmnar and Bergen-op-Zoom n 
nicndian equal to 55,100 toiscs = 11 <,4 k!1q 1 
recalculation has gnen 57,033 = 

npphmiK some corrections to tho measures indicated 
himself ) Snell also distinguished Ininstlf ns a innthc- 
maS, and discoiered it law of refraction, winch. 
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lio\f6\er, IS generally attributed to Descartes, "who made 
ifc more "widely kno'wn. Snell died at I<eyden on SOth 
October 1626 

In addition to the Eratoftlvnes Satatus’hejfoDoiiSa.iiL Cydom-ilna. 
site de eireuh dimcnsione (Leyden, 1621, 4to), and edited Ccch et 
sidtrum tn to errantwm obsenaiionts ffassuiem (ibid , 1616, 4to), 
containing the astrniiomical observations of Landgrave IVilhairi 
IV of Hesse. About bis Ttphys Batnviis s. ntMiodromtee, dt 
iianum ettrsibus ei re navah (1624), sec Xai igation, i ol vvn. p 
255, note. A tngonometn (Bocinnu Inanyidorum) !)> Iwm was 
published a jear after his death 

SXIPE (Anglo-Saxon Icelandic Snipa, Dutch 

Snip, German Schn'pfe), one of the commonest Limicohnc 
birds, in high repute no less for the table than for tbe 
exciting sport it affoids It is tbe Scohpar galhmgo of 
LiDDsens, but by many later wnters separated from that 
genus, the type of which, is the Woodcock (^o), and 
hence has been Tanonsly named GaUtnago ae/etitf, Q 
media, or G icofopaemn Though considerable numbers 
are still bred in the British Islands, notmthstanding tbe 
diminished area suitable for them, most of those that fall 
to the gun are undoubtedly of foreign origin, amring from 
(Scandinavia towards the close of summer or later, and many 
will outstay the "winter if the weather be not too 8e\ere, 
uhilo the home bred birds emigrate m autumn to return 
the following spring Of late years British markets have 
been chiefly supplied from abroad, mostly from Holland 

Tlie Snipe is fortunately too nell known to need de-scription, for 
a description of its vanegated plumage, if attempted, would be 
wog It may be noticed, however, na eubject to no mconsiderable 
vanation, csiMcially in the extent of dark markings on the belli, 
flanks, and anllanca, while examples arc occasionally seen in whith 
no trace of n bite, and hardly any of huff or grci, is nsthlc,— the 
place of thcM tints being taken by wrcral sbades of chocolate 
ftroirn Such examples were long considered to form a distinct 
CTecje8,the6 ioiinij, hut ite invalidity is now conerally admitted 
Other examples in vrlnth buff or rost-volour predominates hate also 
dutinet, and to these has been appbed the epithet 
from the ordinary fomialon of 
te^nahiiT "“nilitr 14, and present a rounded 

j ® species, S hnhwt, now wholly 
Uiswdited Bat, setting aside two tnropcan species, to he m 

tbove are at least a wore, more or 
less nearly allied he longing to lanous parts of the world for no 
«»'vuhont Its repUsentative Ihnl, Kor?h 

^ m which the nnmter of 

srLs o&t xsr » 

mg acason,V&ShOTt waSn'l® 

uttenne a stinm ^ W naes from the bog^ gronud 


uttering a shar^ note that ShkHiT 
few rapid twists, darts awav if it U k » 

to Reappear m the dtsbin Je aftw^ d“^\w 
eeption of the bird s bchanour «t nS. i "o con- 

fluihed qaite as suddenly, it inIJ flv t^o«gh 

almost hSienng over h« h^d “t timlu, 

see It mount al^ft .s„,l there execute ^nes Sa- 
After wildly ciTClmg abon 
a mere speck, where it i 
>tl}r shoots doiniwards and 

the bleating of a sWn or »"d by others to 

fmm the b.A as it sft dolJ^^^dlS 

«jn“'le IS a onestmroTwhS’ri^^'®'* , hut how the 
cided There are those who mamfaio «n<Je 

throat, while some declare iris m^„^S^i!‘ from the 

sharp sig hted observers say tbe> ^n gee in^f3® Y*"®®’ 

— J " * eee i g tremnlous motion 


Others, again, assert that jt is eaiwcd by tbe vibration of the webs 
of tbe outer rcctnccs, and these last bate in snjijKirt of their 
opinion the fact that a similar sound may bo made by affixing those 
feathers to tbe end of a rod and draning them repidh downwards 
in the same positron as they occupi m the bird’s tail while it ls 
performing the feat ‘ But, howeier it be produced, the air will 
also nng with loud notes that have been syllabled f infer, Uuler, 
tinier, while other notes in a different key, something like djepp, 
djepp, djepp mjadly nttcred, may be Iward'a-s if in response I Im 
nest is always on the ground and is a rithcr deep hollow "WTOught 
in a tuft of lierhygc, and lined inth dry gra's icaics Tlic eggs 
arc four in number, of a dark olii e colour, blotched ami spotted 
with nch brown Tlio y oung when freshh hatchcxl are iKmutifnlli 
clothed in down of a dark maroon, lanegitcd with black, vlntc. 
and buff » "i , 

The Double or Sobtart Snipe of English sportsmen, S major, n 
larger species, also iniiabits northern EuroncniiJ iiiai be readily re- 
cognized by the white bare in its wmgH and b\ itslOoroccasioiialK 
18 rcctnccs It has also avery different bchanour It hen ffusbcil 
It rises without nlann-ciy, and llits licavily In the breeding 
season much of its love jicrformance is exhibited on the ground, and 
the sounds to which it giics nsc arc of another character , but tin 
exact wai in which its “drumming* is effected hn.s not been ofeer 
tamed Its gesticulations at tins time have liecn well desenW bi 
Prof Collett in a communication to Mr Dresser's Birr/YoPjEnran 
(vol ni pp 635 63/) It Msits Great Britain cicri xc.sr at tlie 
close of Bummer, but in very small numbers, and is almost alnais 
Been singly -—not uncommonly in places where no one could cxiicct 
to And a Snipe 

Tbe tbinlspccics of winch any details can here W given re tin 
Jack ’orllnlf <?nii)c, 5 pa/finiifrt.thcbmallestnndniostlwautifullv 
coloured of the group. \\ itbout being ns numerous ns the common 
or full ismp^ It IS of frequent occurrence in Great Britain from Sen 
toraher to April (and oecasionally both earlier and later), but it 
breeds onlr, so far as is known, in nortbern Scandinavia and Bus sia , 
and tbe first tnistwortbi infonnation on that subject nas obtained 
16o3, wlmn he found seicnl of its nests near 
Muomoniska in LaplamL* Instead of rwing nildly as do most of 

liMn ^ almost troddcii 
takes wing silently, to alight at a short distance (if 

>t w “s «oisy and consincnons as 
its larger brethren w lute cxecntiiig its acnal ci olutions ^ 

As a group the Snipes are m set oral respects highh 
spccialued, but hero there b only space to jiicntionthc 
sensititcness of the bUl, which, though to some extent 
noticeable in many Sandpipers (see a ol x.ti p 260) is in 
Snipes earned to an extreme by a number of filaments, 
belonging to the fifth pair of nones, winch run allmst to 
the tip, and open immediately under the soft cuticle in a 
senes of cells that give this portion of the surface of the 

.H r, ihus the bill becomes a most delicate orcan of 

section, and by its means the bird, tvhilo nrobine for 

food, m at once able to distinguish tbe nature of the oSects 

It encounters, though these are wholly out of siirht ^ So 
f.r « a ^ r M »'gM So 


Jranmanwm^i^^pp "nj (transL 

202, with WoHey’sSUk^^herei Yif^w^^^ P 

’ Thongh this word J 01^^01 PP 204-208 

■a prefix which custom iJ nuchas 



that the Jack «3nVeTtre maTe o? “ POP**!^ belie 

may refer to the > '»•> osom, Jt 

the game of bowls is the smallS in 

caH the smaller Pikes Jacks ® used, and as Ashermen 

His account was published Wt- 

>J- PP 350 308) ^ Ar 

The 80 c&lled Pumted r 

demaud a few words Four v ’'® E®””* Bhyncheea 

^ectively of South America Afn^^ 'J^cttbed, nativ^ 

floured than the male, and m tb« a brilUawtIv 

dmingulshed by whatm mos^i"®;^^“ *^rfes she ,s fnrtlr 

while fte male bas that orean simnlY”’ “ complex trachea 

take the duty of inculnti^ ^ ^ ^ believed to imd^’ 
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SNORRO STURLUSON (Snorri, son of Sturlti) (1179- 
J241), the celebrated Icelandic historian, born in 1179, the 
joiingest son of a chief in thoVestfirSir (western fiords), ii ns 
brought up by a poiverfiil chief, Jon Loptsson, in Odda,Mho 
seems first to liavo auakened in him an inteiest for history 
and poetry His career begins uitli his maniago, uhich 
made him a wealthy man, in 1206 ho settled at Reykjnholt, 
uhere he consti acted magnificent buildings and a bath of 
heiMi stones, presened to the present daj, to uhicli -ttatei 
was conduLted from a neighbouring hot spring He eaily 
made himself known ns a poet, especially by glorifying 
the exploits of the contemporary Norse kings and calls , 
at the same time ho was a learned lawyer, and from 1215 
became the “logsogmnabr," or president of the logislatuc 
assembly and supreme court of Iceland The prominent 
features of his character seem to hai o been cunning, am- 
bition, and avarice, combined with want of courage and 
aversion to efiort By lojal invitation ho went in 1218 
to Norway, where ho icmained a long time with tlib young 
king Hakon and liis tutor Earl Skull When, owing to 
disputes between Icelandic and Norwegian merchants, 
Skull thought of a militaiy expedition to Iceland, Snorro 
persuaded him to giio up this plan, promising to make 
the inhabitants submit to Hakon of their own free wll 
Snorro himself became the “ lendrmabr,” vassal oi baron, 
of the king of Norw'uy, and held his lands ns a fief under 
him On his return homo Snorro sent his son to the king 
as a hostage, and made peace betw ecu Noi w a} and Iceland, 
but his power and influence were used more for his own 
enrichment and aggrandizement — he was “ logsogiimabr ” 
again from 1222 to 1232 — than for the adiantage of the 
king Hakon, therefore, stirred up stiife between Snorro’s 
kinsman Sturla and Snorro, who had to fly from Reykjaholt 
in 1236 , and in 1237 he left the country and went back 
to Norway Hero he joined the party of Skull, who was 
meditating a revolt Learning that his cousin Sturla in 
Iceland had fallen in battle against Qissur, Snorro’s soii-in- 
law, Snorro, although expressly forbidden by his licge lord, 
returned to Iceland in 1239 and once more took possession 
of lus property Mean while Hakon, who had lanquishcd 

Skuh in 1240, sent orders to Gissiir to punish Snoiro for 
his disobedience either by capturing him and sending him 
back to Norway or by putting him to death Gissur took 
the latter course, attacked Snorro at his residence, Reykja- 
holt, and slow him on 22d September 1241 
Snorro la tlio author of tho Edda and of tho Sagas of (he Ebr 
wcgian Kings Tho Edda, now called tho Proso Edda, to distinguish 
It from the Pootic or Snimund's Edda, was lini&hod in 1222, and con 
sists of throe parts (1) Tho Oylfaqmntng, or tho Delusion of Qj Ifi, 
with a short preface, gi\ os a suninmiy of tho ancient Norso nij th 
ologj, founded on tho and olhor mythical poems, tho 

auuior gives a oiihcinenstic account of tho ancient gods, regarding 
thorn as chiefs lorstd in witchcraft who had imnugnited to tho 
north and there introduced their special religion (2) Tlio Shllds 
hijmrmdJ, oi Ait of Pootn, giios, iindoi tho form of a dialogue 
between tho god Brigi and tho giant (lotuii) iCgir, an explanation 
of all figuratno mj thologicnl expressions of the ancient poetij, 
and the rules for using thoin (3) Tho Jfdf/afal, or Eiiumomtion of 
Metros, IS a running commontarj on three poems composod bj 
Snorro in 1222 in honour of Hakon and Skull, tho stanms of which, 
numbering about a hundred, are each in a dilforoiit metro In the 
MSS tlio Edda has received niaiij additions, wlm h are wroiiglj 
ascribed to Snorro For different editions sec Edba. iho Sagas of (fie 
Eorwegian Kings gives a connected sines of biographies of the kings 
of Eomiy down to Sicrn in 1177 , hero tho author stops, bcc anso 
the history of Svern and Ins successors had alrtadi been imtton 
Tho work opens w ith tho Ynghnga Saga, a bncfhistorj of tho pro 
tended immigration into Sweden of the iEsir, of their successors in 
that coiiiitn , tho kings of Upsalo, and of the oldest Norw egiaii kings, 
their descendants. Next como tho hiogranhics of the succeeding 
Norwegian kings, tho most detailed being those of tho two mission 
•iTj kii^ OlafTrj ggvnson and St Olnf Snorro’a sources were patllj 
Kuccinct liistoncs of tlio roalin, os tho chronolopical sketch of^An , 
partly more s oluminous carl} collcetions of traditions, as tho Aongs 
Konungatal {Fagrskinnn) and tho Jarlaiaga , partlj legcndsn 
biogruplues of the two Olafs , and, in addition to these, studies and 


collections winch ho himself made dunng liw luurneis in Nor 

Mmcitf lU "P e««t iiidepcndcneo and critical 

Mgaciti into an hnnnoiiions whole IIis cnticnl principles are ix 

plained in the jirefno, whore ho dwells on tho iiLccssitj of startiii" 

or at 
whuh 


- • * 1 <1 Wlk klt«V Ul bit 

as niucli as possible from tnistworthj contcmiwmrj soiircas 
least from those nearest to antiquitj ,-tlio toiuhstono bi 
scibnl traditions can bo tested being contoinponn poems Ho 
inclines to ritionalisin, rejecting the inanellons and rccasliiiit 
legends containing it in a more histoncnl spint , but he makes an 
exception in tho accounts of tho introduction of Clinstianih into 
prwaj and of the national saint St Olaf Snono’s st\ le is peculiar 
to hiinseir Ho stmes oicrjwheio to imp-irt lift and Mgour to his 
iiarratiie, to express tho soiitimciita and feelings of tho actors, ami 
he gi\cs tho dialogues in tho indiMdunl character of each person 
Lajiociolly in this last ho shows a tendenej to epigram and often 
uses hiimoroiis and pathetic expressions. Besides Ins pnncipil 
work, ho elaborated in a separato form its better and larger iiart 
tho mstorij of SI Olaf (tho great Ofafs Saga) In the pftfaao to 
tins ho mi os a brief extract of tho earlier histon , and, ns an appcii 
dix, a short account of St Olafs iiiiraclcs after his death , hero too 
ho cinplojs critical art, ns appears from a comparison witli liis 
source, tho Latin legend 

^m^gasoftht Aonofmnn Ainm linslKicn prcscnctl In scicmlMSS ottlic 
f. i ccntiiij , the oldest of these, no longer extant, had lost nt nn early nericMl 
Its nrst icnf containing the prcrucc, and thus came to begin with the nonlh 
»fni(=o_rbis tcrmrnni), nlilcli caused lirst this SIS and Iatcr{nhma 

I’lrini, 


swsiisiisiiiy, niiivii wtiiwvii iii^w viin nn» inici 

liW) the nholo iiork to be cntlwl tlie Ifcimfkrtnnh Killtloiw — bj 
bKiolU|S\ol8 fol ,Bteckbolin,lC5i7, b} OerbnniScbontneftnO&kulcTiiorbicliis 
3 \olB fol . Coponbagen, 17T7 1783 bj 0 H Unger, 1 \of 8\o,ClirUtin«ln, Ibos 

6.Urumltilg * 


Modem Imnslatlons —into Dniilsli, b> N F 1 


big 1818 SJ ^onrc^iaii 
etlN 


hyJncoIi Anil, 18.03 39, and hj P A Mmieh, ISjO SmcHIsIi, b> Hlchi.rt ISlo 
29, and h) If Hlldobraiid, 1809 71 Gmnnn, hj W nclitcr, 18Jj-Jfl , !• nLllsh, hi 
Lnlug, 1844 pj g f) 

SNOW See Meteobolosy, \ol xm p 154, also 
Geology, voI \ pp 280-281 

SNOWDROP, Galanthm ntvalu, is tlio best-known 
roprcscntativo of a small genus of Amnryllida, nil tho 
species of which hnio bulbs, hneni Ionics, erect flower- 
stalks, destitute of lent cs but bcaimg at tbo top n sohtnrj 
pendulous bell shaped flowoi The white perianth is six- 
parted, the outer throe segments being largci and more 
convex than tho inner senes The six anthers open bj 
pores or short slits Tho ovary is thrce-collod, ripening 
into a three colled capsule The snowdrop is a doubtful 
native of Great Britain, but is largely ciiltiiatcd for maikct 
in Lincolnsluro There are numerous xarictics, differing 
in the size of the flow er and tho period of flow cniig Tho 
double form is probably tho least attmetne Other dis 
tinct species of snowdrop, not to bo confounded with the 
xaricties before mentioned, ore the Crimean Bnowdroj), 
G pheatus, with broad leaves folded like a fan, and 
Elwmt, a native of tho Levant, with largo flowers, the 
three inner segments of which have a much larger and 
more conspicuous green blotch than tho commoner kind** 
All tlio species are v erj' gmcefiil, and ns miii cr^al fav oiiritcs 
amply repay cultiv atioii 

SNOW-SHOES arc n kind of foot gear need hj Indians 
and tmiipcrs in Canada for tmv clling ov or tho froreii surfnto 
of snow In tho long North-Amencnii w inters thej arc the 
solo means of locomotion w heiimilwnj s and roads arc snow ed 
up, as the froron surface of snow is not suflicieiitlj consistent 
to support tho weight of the human body without artifitinl 
aid The snow shocr protects lus feet bj w caring moccasins 
of moose skin The framework of a snou shoo consists ol 


a long imirow piece of pliable hickorj wood, placed edge 
wajs and then bent lound with an oval-shaped front, nml 
is adorned on tho sides vnth tufts of crimson viool Tho 
ends taper gradnallj to the rear, vihcro thej are fastened 
firnil) to each other Tho total length is about 39 inches 
and tlie width from 13 to 16 inches Across tho oval, niid 
fitted into tho inside of the framework hj mortice^, an 
two battens of wood, 5 or 6 inches clear of iwtb end-' 
Over tho front one nt nn open space a deerskin thong i-' 
fastened, forming nn aperture for the reception of ihc 
great toe The thong is then crossed over tho toji of llio 
foot, passed round and tied to tho sides This leaves tlin 
heel free to move up and down on the shoo and rests tin 
wciffht of It on the toes Over the remainder of the oinl 
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IS stretched a network of tightly drawn strips of leather 
At a convention held in Montreii on 30th Deceinher 1871 
a rule was passed that a “ pair of racing shoes, including 
strings, shall not weigh less than 1} lb nor measure less 
than 10 inches of gut in width.” The motion of a snow- 
shoer m the distance is curious and resembles that of some 
ungainly web-footed animal On usmg the implements 
the knees must be turned inwards and the fore part of 
the feet outwaids to aioid wounding the ankles with the 
frameworks At fiujt the fatigue and consequent stiffness 
are great , but with practice this wears off and the motions 
become easj The speed attained as compared to that 
in »kttting is not quick. The following are the best recorded 
times m iloiitreal, Canada, with shoes of regulation size 
and weight —100 yards, 12 sec , 220 3ards 26 sec , | 
mile, 1 nun 7 f sec , ^ mile, 2 min 33 sec , ^ mile, 4 min 
21 sec , I mile, a nun 42A sec , 2 miles, 11 min 52 ^ 
sec , 3 miles, 20 min 18 sec , 4 miles, 27 min 10 sec , 
44 miles, 30 min 36 sec , 5 miles, 33 min 494 sec The 
best history of the pastime and its records is MonUeal 
Snoto-shoe CM, sm 8vo, ilontreal, 1882 
SNT7FP See Tobacco 

SJJYDERS, Feakz (1679-1657), painter of animals 
and still life, was born at Antwerp in 1579 In 1593 he 
was studymg under Peter Breughel, and aftenvnrds ho ! 
received mstruction from Henry van Balen, the first 
master of Vandyke Ho demoted himself to pamtui" 
fiowere, fruit, and subjects of still hfe, but afterward! 
turned to animal painting, and executed vnth the greatest 
skill and spmt hnntmg pieces and combats of wild 
animak ^ composition is rich and varied, his drawing 
correct and vigorous, his touch bold and thoroughly ex 
pr^sive 0 the different textures of the furs andtkiis oi 
Ae animals represented. His exceUence in this depart- 
f admiraUon of Eubens, who frequenth 

employed him to paint animals, fruit, and still hfe in his 
own pictmes, and he assisted Jo’idaen^ m a sir mannt 

tear the nZe of 

Snyders the hand of Enhens sometimes appears He 
WM appomted principal painter to the archduke Albert 
go emor of the Low Countries, for whom he executed’ 

wh“® ^ Stag-Hunt, was 

1 '^^~P com missioned the arti<it tn 

servedTspaiT ■’snV^ 

wuf SS w® "““/I fatty oJ. aud fata 
solubihty. It IS better to somi” f*fi relations is 

as ‘‘plastere,” hmitmg the name ‘ 

of fatty acids with soda and r)otns,li « the compounds 
cmal aad aa a oleaBme?4r!“\ 

■U'ed b\ the Germans TT.. ^““s— hard and soft — as 
G'alhc mvention for mvine- a ^ originally a 

landis capilhs ”1 Them (“ ruti- 
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the original fatty substance by dissoh ing readih m alcohol, 
which os not the case with ordinary fats and oils The 
significance of this obsenation wai oicrlooked, and 
equally iinbecded was a not less imjiorlant discovery by 
Schcelc in 1783 In preparing lead plaster by boiling 
olive oil with o\idc of lead and n little water — a process 
imlpably analogous to that of the soa]) boiler — he obtained 
a sweet substance which, called bi himself “Otkiiet.” 


mqiainy nnaiogoub lo inat oi tnc soa]) ooiier — nc ontainca 
i sweet substance which, called bs himself “Oelsuss” 
(“ pnncipium dulcc oleoruni”), is now know n ns “gh cenn ’ 
These discoi cries of Geoffroi and Schcele formed the basis 
of ChcMeuls lesenrches by which he hid bare the con 
stitution of oih and the true nature of soaji (See Oii*s 
lol xiii p 740, and Gnci.rn, lol \ j> G97 ) In those 
aiticles It is ])ointc(l out that all fntt\ oih and fats are 
mixtures of glycerides, that is, of bodies related to the 
alcohol glycerin C,H,(OII)j mid some fitly neid sueli as 
lialmitic acid (CjflH 3 jO_,)H Under smtable conditions 

C3HiOn)3-f3(C,,U,„OjH gne C^H ^C,rn-,t>.b-f. Jll,0 
61>ctnii raliiiitii, Iciil I'lluiltm WnWr 

The correspontluig decomposition of jialmitiii into jiabnitic 
acid and glycerin takes place when the ghcerulc is distilled 
ui superheated steam, and snnihih it can be realized by 
boilmg in water mixed with a suitable jirojiortion of caustic 
potesh or soda But in this case the fatty acid unite-, 
with the nlkah into its potash or soda salt, forming a soap— 
+ SJTaOII = SXaC.fTJ^O. t C,IJ OI Ik 

Inlmitii, St)da^I^<lratc. <5,nr” ' [I, \u„,r 

Of the natural fats or glycerides contained m oils the most 
important in addition to palmitm are stearin and olein 
ard these it may be sufhcicnt to regard as the pniicniai 
tatty bodies concerned in soajy-maknig 
The general clmncters of n soa]) arc a certain grcasiness 
to the touch, ready solubility in water, with foSSS o! 
^scid solutions which on agitation yield a (ciiaoious froth 
or lather, an indisposition to crystallize, leadmcss to 
amalgamate with small proportions of hot wafer L to 
omogeneous shmea, which on cooling set into lelhcs or 
more or less consistent pastes Soaps give nn^lkalme 
reaction and liaie a decided acrid taste, in n pnrj eS 
tmn--a state neier reached m practice— they hliye neither 

Ti J ''“I’'’'-" r”t.* ,2 

taming free olknli Ttc «i ’ ^ solution con- 

consist Their fonnJtion is not di4 1 
saponification, but they occunv Tn “ true process of 
compound soaps ^ ^ ^ ^ important place in 

annwrons , tlie 

pl^edcmbmceaTOnsidemblowu!re!7o!l=%^l' the matenals eni- 
and tie processes adopted mideim'’m5 “ ' ( I®’ other bodies 
proceMes of ajannfac^ soaps mtxMcafaoas 

Watty acids, separated&zk ‘^‘rect coK 
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not tlio result of saponification but of a siiiiplo comlnuatioii, as is 
the COSO also wnth rosin soaps *^11 other sonps result from tho com 
biiiatiou of futlj oils and tats with potiisb, or soda solutions uudci 
conditions mIucIi favour saponification Tho soap solution’ nluch 
results from tho combination forms ^oan size and is a mixtnro ot 
soap with vater, tlio excess alkali, and tlio ghcenn libomted from 
tho oil In such condition oixlinarj ^oft soaps and certain kinds 
of hard soap arc brought to tho market In curd soaps, how over, 
which lomi tlio basis of most liousohoM sosn, tho niitombincd 
alkali and tho ghtorin are separated by '‘salting out,” and tho 
soip 111 this t-ondition contains about 30 iicr cent of water Soip 
inav bo frinicd nild finished in this state, but almost imariabl} it 
receives a fin ther treatment called “ refining ” or " fitting,” in which 
hj rcmelting with water, with or without tho subsetpicnt addition 
ot otlier agents to harden tho finished proilnct, tho soap innj be 
undo to contain from CO to 70 per cent of water and yetpreaciit 
a finn hard texture 

Among tho raw nntorials used hi tho soap boiler tho principal 
fittj boiliLS aro tallow, lard, palm oil, palm komcl oil, olive oil, 
cotton seed oil, scsaino oil, and toco i nut oil for haul so.ips, and 
hsh oils, linseed oil, niariow fat, and tho lower qiialitiea of olliei 
oils obtained bv extraction, Ac , foi potash or soft soaps Ahnoud 
oil, sjiennacoti, cocoa butter, ground nut oil, and some others form 
the basis of certain toilet and medicinal soaps lie's!!! and colophouj 
form essential ingredients in v cllow soaps Tho alkalis aro used 
almost excliisivelv m tho condition of caustic lies, — solutions ot 
t heir 1 espcctii 0 hidratcs in water Caustic soda is now obtained 
direct from tho soda iiianufacturor, and oiio operation, causticmng 
the soda, IS thus spared tho soap boiler Potash Ijes arc, howcvei, 
pnucipallj sliarponcd or causticired bj tho soaji boiler liim^lf 
Ironi potash carbonate, tho process for which is described niidei 
I’OTASbiiivt Merr xi (vol \ix p 589) 

Tho pi-occss of soap boiling is earned out in large iron boilers 
called '* soap pans ’ oi “ coppers," some of w Inch hav e cajwcitj for a 
charge of 30 tons or more Tho pan proper is surmounted bj a 
great cono or hopper Called a curb,ito prov ido for tho foaming up of 
tho boiling mass and to prevent loss liom ovorflowing hormcrlj 
tho pans wore heated b> open finng from below , but now tho 
almost universal practice is to boil oy steam injected from pei- 
forated pipes coiled vyithin tho pfln, such injection favouring Iho 
uniform heating of tho moss mid causing au iigitatiou fiiv oumblo to 
the ultimate mixture and sapomlicatieu of tho materials 
iiringisused for tho second boiling of tho soap mixturo , hut for 
tins suiiorhcatod steam maj with advantage ho substituted, either 
applied bv a steam jacket round tho pan or bj n closed coil of pipe 
within it In large pans a mechanical stirring apparatus is pro 
vided, which 1,1 pome eases, as m ^orfit’s steam ' twirl,’ is « 
of the steam-lieating tubes geared to rotate Closed cihndcrem 
which tho inatciials are boded undci pressure are also omploj ctl 

— Tho oil mixture iiseil differs in the several maini 
fnetunng coniitncs, and tho commcraial name of tho product w 
corrcspoiidiuglj varied In Gennmiv tallow js tho ’ 

in France oliv^o oil occupies tho chief place and the product is known 
ns JlaWoilks or Castile soap , and In Lnglaiid tallow l'^‘“ 
aro largely used But in all couiitucs a mixture of sovoral oils 
enters uito tho Composition of curd soara and tlio ^ 

have no fixitv For each ton of soap to be made from 12 to 16 cw ts 
of od IS reqmreil Tho soap nan is charged w it h the tallow or other 
rif nilnnKt. am IS turned on So soon as tho tallow is moUcvl 
a n’unntitv of weak Ivo is added, and tho agitation of the iiyectcd 
stoim causes tho Hit mid 'lye to l^omo intimatclj 
duces a mdkv emulsion As tho Iv o, hecomes ahsoihcd, n condition 

mclicated hv tho taste of 'the gooiis, additional quaiititios of Ijo of 


weak lye or water, strong Ijo w added and tho boding continued 
with close steam till tho Ijo attains such a state of coiicoiitratioii 
that tho soap is no longer soluble in it, and it wall separate from 
tho caustic Ije as fiom a common salt solution The contents of 
the pan ate oiuo nioro allowed to cool and settle, and the soap as 
now formed constitutes a pure cm d soap, carrying wath it some pro 
portion of uncoinbiiicd nlkah, butcoiitaimngtho iniiiimiim amount 
of waiter It may he skimmed off tho undoiljo and jdaced direct 
III the frames for solidification , but that is a practico scarcolj at 
all followed, the addition of resin soap in tlio pan niid tho sub 
scc^ncnt "cnitching in ' of silicate of soda and nmdtcrant mixings 
Iwing foa tines common to tho manufacture Tlio Ijo from tho 
strengthening hod contams much alkali and is used iii connexion 
w ith other boilings 

Mottled Soaji — V pure curd soap always carries witli it into tho 
cooling frame a coiisidcrahlo amount ot colouted iinpurit}, such 
ns iron sulphate, Ac. IVhoii it is pciimttod to cool mpidlj tho 
colouiiiig mattci roinnins iiiiifonnl} disscnniintcd throu^iout tho 
mass , but when incmis me taken to enuso tho soap to cool and 
sohdifj slowli a sogregat inn takes place the stearate and painntato 
form n seim-cijstalhno solid, while tho oleati, soluhfjing more 
slowlj, comes bj itself into translncoiit veins, in which tho greater 
part of tho coloiucd matter is drown In this way mottled or 
marbled soap is formed, and such mottled aiqvearanco wnsformcily 
highlv vnluid ns an induation of ficcdom Irom excess of water oi 
other ndnltoration, bocniiso in fitted soaps tho impinitics aro cithci 
washed out or fall to the bottom of tho mass in cooling Now, 
howovci, the most jHiifcct niottlo can bo piodiucd bj woikinr 
coloiiiiug matter into the soap in tho franio, and mottling is lorj 
far from being a cortihcato of oxccllonco of qualitj 

TTellow Soaji consists of a mixture of anj hard fatty soap with a 
vanahlo proportion — np to 40 per cent oi more — of resin soap 
That substance bj itsolt 1ms a tenacious gluey consistence, and its 
Intel mixture in excess randors the resulting compound soft and 
greasj' Tho orthnarj method of adding resin consists in stirring 
it in small fragments into the fiittj soap in the stage of clear 
boding , but a hotter result is obtained by scpantclj proi>nnng a 
fatty soap and tho resin soap, and combining tho two in the pan 
aftci tho undcrlyo has been salted out and removed from the fatty 
soap Tho compound then receives its strongthomng boil, after 
w Inch It is fittctl bj boiling wath added w atcr or w oak Ij o, contiiiu 
ing the boil tdl bv cxaimnation of a sample tho proper consistency 
has been reached On sotthng a dark coloured "mggor or under 
Ijo Boparatos out, which, hccanso it contains some soap and nlknii, 
18 saved for future use 

Marine Soap —Cocoa nut oil behav os ns rcgaids Mponificalmn 
quite ddlci'cntly from all other oils and fats in rolatioii to tlio 
miBtic alkalis. It does not form an onndsiou w itli weak RlAalis , 
these oven under prolonged boihng have no influence on the Jat 
With strong alkalino solutions, on tho other hnnil, it saponifies witli 
tho utmost readiness even without heat, and forms without tho 
soimration of any miderljo a soap of still hrm consistent notvvitl - 
staiiding tho presence ot a very largo pcreuiitap of water ^cli 
soapisnotinsolubloin a rtroiig solution of salt, 

Inthoi and can bo used forwusUing with sea wntoi, from wn«:“ 

Seii^ ■•mannotap” Bemgthussolnbe 

in salt watoi it cannot of conrso bo Mltctl out like ' 

but if a V erv concentrated salt solution is used precipitation is 
"r ' Imnl and rcfractorv ns to 


with n calculated qunutitj oi r/ "i’ ft" * '' i 

tho two constitnonts being stirred together till Jho ®®ttH>g 
hawlemng of tlio combination prevents further ^‘® 

projicrty that cocoa nut soap possisscs of 

lions of water, and jet prcsoiiting tho nppe-iram-o of a hard solid 
Ldy, makes tho motorial a fav onrito basis f®!* 
coniponmlB, in which water, sulphate of Jn S 

solutions, solublo silicates. stnrol*. ^ 

T.nrtjmt and bwlkv part Cocoa nut soap is littlo prepared uj iraeii , 
lint it forms a nniiciiwl ingredient in compound soaps meant 

BUcll ft mil niif; nv sonaration of under 



ijST’^fic^ 1 ^ and both are boiled 

gothortillthoj fonn a homogeneous soap to contain 

^5il.enta Soaps -A further ,, 

largo proportions of water an J ^ aihcata m tho fonn of a 

found in the u«o of siliento of soda 

concentrated solution is ofthc saponifica 

mechanical mixing mnchino after , ^ ^ chcmitnl comlwiiatioii 
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soluble siliuitc itself is a powerful detergent, and it possesses ccrtiin 
advantages ivlicn used with hard waters, so that, taking its cheap 
ness into account, the question whether its introdncbon into soap 
IS a fraud may he fairly discussed and much said in its defence 
Framing —The frames into which hard soaps are ladled for cooling 
and solidification consist of rectangular hoses made of iron plates 
and bound and clamped together in a way that allows tho sides to 
1)6 removed when required The solidification is a very gradual pro 
cess, depending, of course, for its completion on tho size of the block , 
Imt before cutting into bars it is essential that the whole should he 
••et and hardonen through and through, else the cut bars would not 
hold togetW Many ingenious devices for fonmng bars have been 
jiioduced , W generally a strong frame is used, across w hich steel 
wnres are stretched at distances equal to the sire of the bars to be 
made, tbe blocis being first cut into slabs and then into bars 
Sqfl Soap — As already said, soft soaps are made Wfith potash lyes, 
although in practiee a small quantitj of soda is also used to give 
the soap some consistence. There is no separation of underlies in 
|iotash soap, consequently the product contains the whole const! 
tnents of the oils used, as the operation of salting out is qnito im 
practicable owing to the donhle decomposition wmcli results from 
the action of salt, prodnuiig thereby a hard principally sodo soap 
with formation of chloride of potassinm Owing to this circnm 
stance it is impossible to “fit* or m any way punfy soft soap, and 
all imnuntics which go into the pan of ncccssit} enter into the 
finished product The making of soft soap, although thus a niiicli 
less complex process than liam soap makmg, is one that demands 
much akiU and oxpencnco for its aucccas hrom the conditions of 
the manufacture care must be taken to regulate the amount and 
strength of the alkali in proportion to the oil used, and tho degree 
of concentration to whish the boiling ought to be continued lias to 
be determined with close observation 
Totiel Soaps, Ac. — Soaps used in personal ablution in no way 
differ from the soaps previously alluded to, and may consist of any 
of the rancties. It is of couseqnence that they should, os far as 
possible, he free from excess of alkah and all other salts and foreign 
ingredients which may have an iniunons effect on tho akin Tnc 
iiianafactunir of toilet soap generally takes care to present Ins wares 
in convenient form and of agreeable appearance and smell , the 
more weighty duty of having them free from uucombined alkah is 
in many eases entirely overlooked Transparent soaps arc prepared 
by dissolving ordiiwry soap in strong alcohol and distilling off tho 
greater po^ou of the alcohol till the rcsidne comes to tbe nondi 
tion of a thick transparent jelly This, when cast into forms and 
allowed to harden and diy slowly, comes out as transparent soap 
A class of tiansjparent soap may also he made by tho cold procew, 
with the of cocoa nut oil, castor oil, and sugar It generally 
contains a large amount of nnoombined alkah, and that, with its 
unpleasant odour of cocoa nut oil, makes it a most undesirable soap 
tor personal use. Toilet soap of common qnahty are nerfnmod bj 
^mple melhng and shmng into the mass some ueap odorons body 
that IS not affected by ahbhs under tho influence of heat The 
are^fumed Iw the cold method , the soap is shaved 
inSTii- the essential oil kneaded into and mixed 

^ special machmery, after which it is formed into cakes 
by pressure m suitable moulds. 
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Soap Antibists — Here it will t)c sufficient to nioiitioii n few tista 
which can be executed without special chemical knowledge. To do 
tcrmino the water in a soap — a most important question — a few thin 
slices arc weighed and lined in 1 stoi c at 105”C so long ns loss of 
weight continues Tho loss of w eight is the incisure of iincombincd 
water in tho sample Added salts, such ns alkaline silicates, snl 
phates, Ac. and insolnblo earthy admixtures art detected W boiling 
a sample with alcohol, in which only the soii» jirojicr tfissolvcs 
The residue is collected in a filter, washed with hot alcohol, and 
woighwl An exeossii 0 proportion of surplus alkali can be detected 
by dissolving the soap tu not water and adding a snflinencr of 
saturated solution of common salt to salt it out '1 lie alkali remains 
m Eotiition and can bo determined by the amount of a standard acid 
solution it neutralizes 

Gommrrte . — ^Marseilles bas long been rccogiiizcil as the most im 
portant centre of tho soap trade, a position that city ongiimlly 
achici cd through its ready command of the supplies of olive oil 
Tho city IS still very faioiirabh situatcil for obtainiiig supplies 
of oils both local and foreign, including sesame, ground nut, 
castor oil, Ac In England the soap trade did not exist till tlie 
16th ccntiuy In the reign of Charles I a monopli of soap making 
was fanned to a corporation of soip-l)oilers in London, — a jiroccca 
ing which led to senons complications. From 1712 to ISIS an 
excise duty ranging from Id to 3d was leiicil on soap made in 
the United kingdom, and that heavy impost (equal when 3d to 
mere than 100 jicr cent ) greatly imiicdcd the development of the 
industry In 1708, when tho excise dnt\ was 2}d on hard and 
13d. on soft soap, the^rcveniic yielded was a little over £400,000 
almost £700,000 , in ISO'l, when the duty was levictl 
Btljd and Id rcspeetiielj (and when a dmwbick was allowed for 
soap used in manuroetures), tho revenue was almost £1,000,000, 
and in 1852, the last year in winch tho duty na.s Iciied, it 
araonntttl to £1,126 046, with a drawback on exportation amount 
ingto£2/l,000 vMiat the inanufactiiro has risen to since that 
time there is no accurate way of estimating (W D — J PA ) 

SOAP BARK A vegetable imnciple known as "sap- 
onin, ' and cheintcnlly analogous to the arabin of soluble 
gums and to mucilage, forms uitli vrater a lather, and is 
on that account available as a substitute for soap Saponin 
IS obtainable from soap nuts, tbe fruit of ti tree, Saponana 
and allied species, but its most important source 
IS the Quilla^rk of Cbili yielded by a large tree, Qmffata 
mponai la The inner bark of tbe tree, reduced to powder 
?“ploKd in Chill as a substitute for soap ^ 
SOBIRSKI, John, Ling of Poland See John IIL, vol 
P and Poland, vol nix p 295 

Bracton, Britton, and 
‘^°^ord from the Prench sec, 
a ploughshare Modem etymologists, howev er, prefer to 

lege, or the land over which such franchise or pnvilege was 
1 from knight service in^e^ir 

military in its nature, and from 
franl^lmoign in being based on temporal rather than 
spiritual services It is either free or rillew Free 8ocai»e 
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SOCIALISM- 


Orii.mof nriHE word "socinlism" is of comparatnclj recent origin, 
uvue ImMiig been coined in England in 1835 In that 

jear a society which recened the grandiloquent iiaiuo 
of the “Association of all Classes of all Nations” was 
founded iiiidtr the auspices of llobert Owen, and the 
words “socialist” and “socialism” were fiist used during the 
discussions w Inch arose in coiiiicMOn w ith it As Ow en and 
his School had no esteem for the political reform of the 
time, and laid all emphasis on the necessity of social 
iinproi cnicnt and rocoiistruction, it is ob\ loiis liow the iiaiiic 
came to be rccognireil ns suitnblo and distmctnc Tlic 
term was borrowed from England bj a distnigiiislicd 
rreiich writer, Rejbniid, m his well-known work the 
I^etorma(an\ iiimfciiit* (1839), in which he discussed the 
theories of Saint-Siuioii, Fouiicr, and Owen Through 
Kej baud it soon gamed w ido currenej on the Continent, 
and is now the accepted world-historic iiaiiio for ono of tho 
most remarkable inoaements of the 19 th centurj 
The naiiio was thus fir^t applied in England to Owens 
thcor> of social reconstruction, and in brnneo to those 
also of f>.unt-Simon aiwl rouiier Tho best iisago has 
nlwaas connected it with tho mows of these men and tho 
cognate opinions which ha\o since a]»j)carcd The word, 
liowcicr, IS used with a great anrictj of meaning not onlj 
111 popular sjiccch and In jioliticiaiis but CNon by cconoiiusts 
Nague and learned critics of socialism Tho general tciidciicj is 
isage of to regard as socialistic anj interference with propertj 
•■iRrr socict} on behalf of the poor, tho limitation 

principle of fnirc in faiour of tho suftcniig 

classes, radical social reform which disturbs tho present 
system of prnntc property ns regulated b> free competition 
It H probable enough that tho word will be pcnnancntlj 
Used to express tho tendency indicated in these phrases, 
as a general name for the strong reaction that has now set 
in against the oieratraiiicd iiidiiidiinli'»ni and ono-sided 
freedom w Inch date from the latter half of tho 18th century 
The application is neither precise nor accurate, but it is 
use and wont that dctcuiime the meaning of woids, and 
this seems to be tho tciidcncy of use and wont 
DcPiii El oil economic writeis differ greatly in the meaning 

lions nf attach to tho word Tho great German economist 
ivntcr^ Iloschcr doiiiics it ns including “ those tendencies which 
demand a greater regard for tho coininoii weal than consists 
w ith human nature ” Adolf Hold saj s that “ w o may define 
as socialistic e\cry tcudcncy which demands tho subordina 
lion of tho indiMdunl will to tho cominunitx " Janet 
more jirccisel^ detmes it ns follows — “Wo call socialism 
cicrj doctrine which teaches that tho state lias n right to 
correct tho inequality of wealth which CMsts among men 
and to Icgallj establish tho balance by taking from those 
who lia\o too iiiiich in order to gno to those who haio not 
enough, and that in a pcrniancnt manner, and not in such 
and such a particular case, — a fninme, for instance, a public 
calamity, Ac” Laielcyo explains it thus “In tho Jir&t 
place e\erj socialistic doctrine nuns at introducing greater 
equality in social conditions, and m the second place nt 
ruilizing those reforms by tho law or tho state" Von 
Scheel simply defines it as tho “ economic jihilosojiliy' of the 
suffering classes " Of nil these definitions it can only bo 
said that they’ more oi less faithfully reflect cuneiit opinion 
ns to tho nature of socialism They aro cither too xagiio 

* Tlio aim of tlio prcsLiit article is csscntinllj to « a lustorj ami c\ 

position of socialism m its lcKlm(, ptinscs and pnntiplcs 'lUo point 
of view IS objcctise,— to cspliim wliat socialism lias been and is 
A coutrosersial or cnt\csl artiilo ou tliu many scscii qiicstiows suj, 
gistcd bj tho subject wouht hs\<! boon inconsisttut with pio plantf 
this work I 


or tlicy are imslMding and they quite fail to bring out tho 
clear and strongly marked characteristics that distmguisli 
the plioiiomena to winch tho name of socialism is proporlv 
applied lo say' that socialism exacts n greater regard for 
tho common weal than is comiintihlo with human nature 
13 to pass sciiteiico on tlio moicment, not to define it In 
nU ages of tho world, and under all forms and tendencies 
of goiernmcnt and of social solution, tho will of tho 
indnidiial has been subordinated to the will of society 
often unduly so It is also most misleading to speak as 
if socialism iiuist proceed from tho state as wo know it 
Tho early socialibui proceeded from prnato eftort and 
cxpeiiment A great deal of tho most notorious sociahsm 
of tlio j^rcsent day aims not only at sub^ crting tho evistin^ 
state 111 Cl cry form but all tho existing jiolitical and social 
institutions The most powerful and most philosophic, 
that of Karl ilarx, aimed at superseding tho existing 
goicrnmcnts by a last international combination of tlio 
workers of all nations, without distinction of creed, coJoni, 
or nationality 


Still moro objectionable, however, is tho tendency notSocnli 
iinfrcquently shown to identify socialism with a iiolont««>t' - 
and lawless roi oliitlonary spirit As sometimes uscd,|*'ji 
“socialism” means nothing moro nor less than tho mostJa^jpe, 
modern form of tho roi olutionary sjnrit with a suggestion 
of anarchy and dynamite This is to confound tho essenco 
of tho moiemcnt with an accidental feature moro or less 
common to all groat innoi ations E\ cry new thing of any 

moment, whether good or mil, has its rei olutionary stago 
111 which It disturbs and upsets tho accepted beliefs and 
institutions Tho Piotcstaiit Reformation was for more 
than a century and a half tho occasion of national and 
international trouble and bloodshed The siqiprcssioii of 
American slai cry could not bo eftccted witliout a trenion- 
dous cnil war There was a time when tho opinions coni 
prcliondcd under tho name of “ liberalism " had to fight to 
tho death for toleration, and ropresentatn o government 
was at ono time a rev olutionary innovation The fact 
that a mov cnicnt is rev olutionary generally imphes only 
that It IS new, that it is disposed to exert itself by strong 
methods, and is calculated to make great changes It is 
an unhappy' feature of most great changes that they have 
been attended with tho exercise of force, but that is be 
cause tho pow ers in possession hav o generally attcmirtcd 
to suppress tliciii by tbe exercise of force 

111 point of fact socialism is ono of tbo most elastic and 
protean phenomena of history, varying according to tho 
tune and circumstances in which it appears and with tho 
character and opinions and institutions of tho people who 
adopt it Such a movement caiinfit bo condemned or 
approved en bloc Most of tbo current formulas to which 
it has been referred for praise or censure are totally errone- 
ous and misleading Yet ni tho midst of tho various Its 
theories that go by the name of “socialism” there is a kernel P‘ 

of principle that la common to them all That 
IS of an economic nature, and is most clear and precise 
Tho central aim of sociahsm is to tcrmniato the divorce of 
the workers from the natural sources of subsistence and 
of culture Tho socialist theory is based on tho historical 
assertion that the course of social evolution for centuries 


has gradually' boon to exclude tho producing classes from 
tho possession of land and capital and to establish a new 
siibiQction, tho subjection of workers, who liavo nothing 
to depend on but precarious wage-labour The socialists 
maintain that tho present sy stem (m which land and capital 
are tho property of private individuals freely struggling 
for uvercaso of wealth) (cads inevitably to social anci. 
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VOV'iCT iR Owen' 

taninism of the ""ig ^vas'ene of the most 

Zr™n thl career of Owen we see the new spmt of 
irfsth centurj seekmg to bring the 
new industrial system under the direction of a noblfer pni^ 
Serrwluch the good of all should be the great and 
hole atm The irosition of .Saint^Sunon was considerably 
ditfcrtiit, ^ tt akin As Owen had before his the evils 
of a young but gigantic industnabsm, Saint Simon con 
lc.n,rtcd'’tbc h?Sy abuses of an i^e and pruuleged 
fciuhlism, fearfullj shaken no doubt hj the Reiolutio^ 
but still strong in Europe, and in France as elsewhere 

iioncrfdl} renieddunng the penod after Waterloo Saint- 

.Siinon saiv that a new world, an industrial world resting 
on labour, had ansen, while tlie old feudal and theological 
world— /ameant courtiers and a clergy steeped in ignorance 
—still ruled All this array of parasites, who had no longer 
liny useful function to perform for society, Saint-Simon 
'(Wight to replace by the industrial chiefs and scientific 
leaefers as the real working heads of the French people 
Only he expected that these exceptionally gifted men, 
instead of exploiting the labour of others, should control 
an industrial France for the general good Neither Owen 
nor Saint-Simon was rerolutionaiy in the ordinaiy sense 
Ow cn w os most anxious that the English and other Govern- 
ments should adopt his projects of socialistic reform 
Leading statesmen and royal personages befriended him 
He had no faith in the political reforms of 1832, he 
reckoned the political side of chartism as of no account, 
ind he preferred socialistic experiment under autocratic 
guidance until the workmen should be trained to rule 
tlicmschcs 'Hie same autocratic tendency was lery pro 
nounced in Samt-Simon and his schooL His first appeal 
was to Louis XYIII He wished to supersede the feudal 
nnstocracy by a working aristocracy of merit His school 
claim to haio been the first to warn the Governments of 
Luro|)e of the rise of rciolutionary socialism (For further 
infonintion ns to Saint-Siinon and his school, see SAI^T 
SiitoN ) The good and bad aspects of the Saint-Simon 
socialism are too obnous to require elucidation in this 
article The antagonism between the old economic order 
and the new had only begun to declare itself The extent 
and violence of the disease were not yet apparent, both 
diagnosis and reincdi were supeificial and premature 
•Such deep seated organic disorder was not to be conjured 
away bi tbo waniig of a magic wand The nioiement 
I as all too utopian and extravagant in much of its activity 
The most prominent portion of the school attacked social 
order m Us essential )>oint — tho family morality — adopting 
the worst features of a fantastic, arrogant, and prunent ' 
^ iccrJotahsm, and parading them in the face of Europe 
finis It happenwl that a iichool which attracted so many 
of the most bnlhant and promising y onng men of France, 
which was so striking and original in its criticism of the 
existing condition of things, which was so strong in the 
i-pint of initiative, and was in many wavs so noble, vm 
tlfidi, and aspiring sank amidst the laughter and indicna 
tion n scandalized society ° 

The licginmng of socialism may Ims dated from 1817 the 
V(.ar when Owen laid his scheme for a sociahstic com- 
niiinitv More the committee of the House of Commons 
« n the poor hvv, the year also that the speculations of 
. aint-> imoii dt-finifcli took a socialistic direction The 
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nf tbe history of socialism are very simple 

j T„ Wer country after Saint-Simon and 

Fomer the mov ement w as represented^iefiy by Proudhon 
Fomertne move „ , ^ Qwen the movement 

wi £ S ty tbi bSy^of Christian sociaU^ associated 
was tasen ui y mUe more recent sociabsm is 

Sf chieflyto German and also Russian thinkers, but is 
generally mtemational both m sympathy and activity 
^ cSred as a purely literaiy and speculative product, loaner 
thesocialism of Fourier was pnor to those of ^^th. Owen a^nd 
SaintSimon His great work, Theone desQuatre Mmiie- 
mtnU, was published as early as 1808 The socialism of 
Fourier, however, scarcely attracted any at^ntion and 
exercised no influence till those of Owen and SainVSmion 
were on the decline His system is one in which the 
wildest fantasy is mixed with ingenious theory and tbe 
most searching criticism of the present competitiv e ^stem , 
even yet it is almost unrivalled in pungency and effective 
upgg The pantheistic conception of tbe world which 
underlay the SamtrSimoman theory of the “ rehab^tation 
of the flesh” formed the basis also of the social ethics and 
arrangements of Fourier According to Founer, eiil is the 
artificial product and attendant of civilization, the result of 
perverted human institutions, which hav e run counter to the 
ordinances of the Creator in pronouncing passions and affec 
tions to he bad which are simply natural Between the 
creature and the Creator there have been 5000 y ears of 
misunderstanding There is but one way of removing this 
misunderstanding, — to give a free and healthy and com- 
plete development to our passions This Founer sought 
to accomplish in his pkalangeg, which, imited in a system 
of free federation, would, as he believed, soon cover the 
world (see Fotoier) 

The year 1830 was an important tuming-pouit m theBevoln 
history of socialism Durmg the fermentation of 
time the activity of the Saint-Simon school came to a crisis, ^ 
and the ideas of Former had an opportunity of taking 
practical effect Some of the Saint-Simonians joined him 
The movement in France was short-hved , and the numerous 
expenments tned in Amenca were not more successful 
One of the most notable societies suggested by Founer’s 
influence, but entirely free from his immoral tendencies, 
was Brook Farm, estabhshed by George Bipley and other 
cultured Americans in 1840 A most praiseworthy and 
successful institution also suggested by tbe teaching of 
Founer is the Famthdeie at Guise (Aisne) conducted by M 
Godin But by far tbe greatest result of the rei olution of 
1830 was the definitive establishment of the contrast be- 
tween the bourgeoisie and the proletariat Hitherto these 
two classes bad fought side by side against feudalism and 
the reaction The bourgeoisie were now rulers, and the 
proletariat became the revolutionary party, the first outbreak 
under the new conditions taking place at Lyons in 1831, 
when the starving w orkmen rose to arms with the device, 
"Live working or die fighting” During the latter half 
of tbe reign of the bourgeois king Louis Philippe Pans be- 
came more than ever the centre of socialistic fermentation 
In 1839 Louis Blanc published his Ovganxgatxon. du Tt aiatl, 
and Cabet his Yoyagt en leant In 1840 Proudhon pub- 
lished his book on property At this period Pans counted 
among her nsitors Lassalle, the founder of the social de 
iiiocracy of Germany, Karl kfarx, the chief of scientific 
international socialism , and Bakunin, the apostle of 
anarchism 

The socialism of Saint-Simon and Founer was largely 
speculative, imaginative, and utopian, and had only a very 
remote connexion vyith the practical life of their time 
Rith Louis Blanc (1811-1882) socialism came into real Louis 
contact vvith the pubhc history of France The most con- 
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si«cuoiis feature of Louis lilancb teaching ^^as that he j 
donmnded the democratic oigainzation of the state as pro- 
paratorj to social reorganisation His sjstcui, therefore, 
had a positnc and practical basis, lu so fai ns it allied 
itself to a doininant toiulcncj in the existing state Louis 
lilanc lias an cinincnt loiiinalist, bom at j\[ndrid, iihoro 
his father Iiad a Iiigli post on the finances of King Joseph 
His cclobmtcd iiork on sociaiisni, Oignni'^aiion du Ttavail, 
exerted a lerj large influence on the thouglit of France 
The formula of progicss, sn^sLouia Blanc, is double in 
its uuiU , — ^luoral and material aincliomtion of the lot of 
all bt tho free co-opcmtion of all and their frateinnl associa- 
tion Ho sau, lioueier, that the gicat end of social re- 
form could not bo attained without political reform It 
was not enough to discoici (ho tuio methods for innugmat- 
ing tho principle of association and tho organization of 
labour aicoi ding to the lulcs of reason, justice, andlminaii- 
itj It uas necessaij to haio political powci on tho side 
of social reforin, political power icsting on the chambers, 
on the tribunals, and on tho arm} , not to take it ns an in- 
fitriinient nas to meet it ns an obstacle For these reasons 
lie wished to see the state constituted on a thoioughlj 
democratic basis ns tho first condition of success Ho 
thmanded that the state thus icforincd should establish 
associations, which he called soeiu/ lem/sZ/op?, foi eo-opern- 
tne pioduction Tho inoncj should be jiioiidcd bj tho 
state, which also should draw up the lulcs rho state 
'should appoint tho functionaries for the first yoai Aftoi 
that tho workmen should elect then own uinnngcrs 
“Though tho false and anti social education gnen to the 
present generation makes it diflicult to find nnj otiici 
inotnc of emulation and oiiconragoment than n higher 
salarj, the 'wages will be equal, as the ideas and 
cliaractcr of men 'wiU bo changed bj nn absolutely new 
education " Louis Blanc hoped that prnale firms would 
not be able to exist under the competition of such aswcia 
tions, and that tho latter would m tune absorb all tho 
production of tho couiitr) Notw ithstanding the influenco 
exerted b> Louis Blanc and tho working mens pwitj m 
tho pros isioiml Govorument of 1S4S, it camiot bo said ttiat 
his plans obtained a fair hearing or a fair ti ml His 

hchonies were certainly not earned out m tho national 
workshops of that jear These were rcall> a travesty of 
Lovus Blanc’s proposals, instituted expressly to discredit 
them They were simply means of finding work for a 
motlej proletariat thrown out of cmplovmcut during the 
period of ro\olutionary disturbance, and these men were 
put to unpi-oductivo work, whereas of com so Louis Blanc 
iontemplatcd nothing but pioductne work, and t mmen 
lie proposed to invito to join his asswmtions were ^ 
flLrontces of chnmctei The months following the ic- 
?olution of February woie, moreover, a period 
Rta-nmtion and mscciinty, when anj now project of trade, 
Sr on the old or new lines, had very little prospect of 
s^«ess This remark applies largely 

associations for co operative production subs dizcd the 
republican Government These vv ere more "'osclj akm to 
the plans of Louis Blanc , but to them also the ^""cs we 
imfa\oumblo, and tho help given them 
and injudicious As one of tho leaders during ^ 
cult crisis Louis Blanc had neither con 

enduring political influence siifhcient to and 

siderable success for Ins cause He was an amiable 
genial enthusiast, but without weight enough to “o » 
Lller of men on a wide scale The labour contorenc^ at 
the Luxembourg, over winch ho presided ended also as 
his opponents desired, without any tangible rwafit iim 
proletariat at Pans, incensed at the closing of the 

workshops, rose in armed »>surrcctioii, winch was ovct- 

thrown bj Cavaignac m the sangmuary dnjs ol Juno iwo 


CvvAiGXVc) Louis Blanc was in noway implicated iii 
tho revolt^ but he found it nccossnrj to go into exile lu 
England Witli the bloodshed of tho dajs of June Froiicb 
socialism censed for a tune to bo a considcmble force 
Socialism in tho true acceptation of tho word was indued 
only pnrlinllj' losiionsibic for tho insuiTcction It was a 
risingof a proletariat not particularly versed in tlieoncs 
of social roconstiuctioii, but dcc 2 )ly mcensed at tho re 
actionary measures of tlioir riileis Iiinsniuch, howcvci, 
ns it destroyed tho most enterprising Icadcra of tho work- 
men and quelled tho spirit of tho loniaindor, it thoroughly 
re 2 >ressed the tendency to innovation amongst them for a 
Jong tiino to come, while tho false piosperityof tho second 
empire removed their most ciying griovancos Under 
Hajioleoii III tlioiw was consequently comparative qmet 
ness 111 Franco Even tlic Internationnl had very little 
influenco on French soil, though French working men had 
an nil jioi taut share in staiting it 

Conqmcd with the parallel movement in Franco tbehiigkud 
early socialism of England had an uneventful hictoiy (see Ovveu 
Ow'I'n) In order to ajuireciato the significance of Owen’s 
work it IS necessary to iccnll some of the moio nnjiortant 
features of the social condition of tho countiy in his time 
The English worker had no fixed interest in tho soil He 
had no voice oithci in local oi national government Ho 
had little education or none at all His dwelling was 
vvictchcd in the extreme Tho right oven of combmatioii 
was domed him till 1821 Tho wages of tho agncultural 
labourci wore miserably low Tho woikmnn’s share in the 
benefits of tho industrial revolution was doubtful Great 
niunbcrs of his class vvoio reduced to utter jiovertyond 
rum by tho great chongos consequent on tho introduction 
of nnpi'oved machinoij , tho tendency to readjustment 
was slow and contmiially disturbed by fresh change The 
hours of work were mercilessly long Ho Imd to compete 
against tho labour of women, and of cliildren brought fre 
qucntlj nt the ago of five or six fiom the vvorkhousw 
These children had to woilc tho same long lioiira ns the 
adults, and they wore sometimes stroiqiccl by tho ovci- 
sccra till the blood canio Destitute ns tliej so often were 
of parental jirotcction and oversight, with both sexes 
huddled together under nnmoml and insanitary conditions, 

It was only iintuml that they should fall into thowoist 
habits, and that then oflsprmg should to such n lament- 
able degree ho vicious, improvident, and phjsicaUy tie 
conemto In a country where tho labourers had neither 
education nor politunl or social rights, and where tho 
Dcasantiy were ijmchcnlly landless serfs, the old FngJisli 
uooi-lavv was only a doubtful part of nn evil sjstcm All 
these permanent causes of mischief were aggravated by 
Special causes connected "uitli tlio cessation oi tuo ^apo c- 
omo wars, which me well known It was m such circum- 
stanccs, when English paupeusm had become a grave 
national question, that Ow'on first brought forward Ins 
schoino of socialibui (1817) lu liis commumtics, which 
wcio intended to bo self-dependent units, Owen sought to 
nrovido tho best education and tho constant exercise o 
unselfish mtolligciicc, to unite the advantages of town and 
country, and to correct tho monotonous activitj ol tiio 
factor/ with tlio gicatcat variety of occupation, while 
utilizing all tho latest improv omenls m industrial teclimqm. 

Tho causes of Owen’s failure m ostablisluiig his commu i- 
tios ate obv lous enough Apart fiom the 
heront in socialism, ho injured tho social cause S S 
of Ins way to attack tho histone religions and the "ccept v 

refusme to see that for the mass of men mens 
transition from nn old to a new Mtmncd 

If ho had been truer to his earlier i,.,.ccs of 

tho autocratic guidance of his cxpcnim^^, 
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success vrould have been greater Above all, Owen had too 
great faith lu human nature, and he did not understand 
the laws of social evolution His great doctnne of the 
influence of circumstances in the formation of character 
was only a very crude way of expressing the law of social 
continuity so much emphasired by leceut socialism He 
thought that he could break the chain of continuity, and 
as by magic create a new set of circiimstances, which 
would forthwith produce a new generation of rational and 
unselfish men The tune was too strong for him, and 
the current of English history swept past him Even a 
very brief account of Owen, however, would be incotuplcto 
without indicating bis relation to Maltlms Against Mai 
thus he showed that the wealth of the country Iiad, m con- 
sequence of mechanical improi ement, increased out of all 
proportion to the population Tlie problem, therefore, 
was not to restnet population, but to institute rational 
social arrangements and to secure a fair distribution of 
wealth Whenever the number of inhabitants in any of 
lus communities increased Le 3 ond the maximum, new 
ones should be created, until thev extended over the wlioJo 
world, uniting all m one great republic witli one interest 
There w ould be no fear of oi er population for a long time to 
come Its evils were then felt in Ireland and other coun- 
tnes , but that condition of tilings was omng to the total 
want of the most ordinary common sense on tho part of the 
blinded authorities of the world Tho period would prob- ' 
ably never arme when the earth would be full , but if it 
should the human race will be good, mtelligenfiand rational, 
and would know much better than the present irrational 
generation how to provide for the occurrence Such was 
On ou s socialist treatment of the population problem 

In England the reform of 1832 had tho same effect as 
the revolution of Tuly (1830) in France it brought tho 
middle class into power, and by the exclusion of tho work- 
men emphasized their existence as a separate class The 
discontent of tho workmen now found expression in Chart- 
ism As IS obvious from the contents of the charter, 

1 Jiartism w-as most prominently a demand for political 
reform , but both in its origin and in its ultimate aim 
M ™we essentially economic As regards 

Hie s^dy of socialibm, the interest of this movement lies 
gweatly in the fact that in its oigaws the doctnne of “but- 
phis value afterwaids elaborated by Marx as the basis of 
ms s) stem IS broadly and emphatically enunciated While 

w the wealth, he is obliged to con- 

tent himself wi^ the meagre share necessary to support 

1 vS ? ^ f/’ esquires, and gentlemen 
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After the downfall of Owenism began the Clmshan 
socialist movement in England (1818 52), of which the 

Mnimtii K»gs<y,'„d Mrli™ £ 

movement, and it wna economist of the 

of starting ®"g‘"ated 

tho i>latform, and in Tenst and* Alt^ pnlpit and on 
novels of Kmasicr Hia » ^iton Locle, well known 
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insisting on ethical and spiritual principles as the true 
bonds of society, in promoting associations, and m diffusing 
a knowledge of co-operation wore Inrgclj beneficial In tlic 
north of England they joined hands with the co-operatiio 
movement mangiirated by tho Hoclulnle pionccn (1844) 
under tho influence of Owcnisin Prodnetne co-opcrahon 
made very little pi ogress, but co-operativo distribution lia-. 
proved a great success 

In 1832 the twofold socmhst movement in rrnnee and 
England had como to a close, leaving no visible result of 
any importnncc From that date tlie most jiiomincnt 
leaders of souahsm have been German and Pnssian To 
reach tho Imginnings of German socialism wo must go hack 
a little, ns it took its rise in tho years preceding the reiolu 
tion of 1648 Its most conspicuous chiefs arc Kail hlnrx, Karl 
Friedrich Engels, Lassallc, and Eodbortiis (for tho Inst'**'™' 
two, see Lvssviti and Romifutps) The greatest and 
most inflncntinl of the four was nnqntstionablj Marv, who 
and his like minded companion Engels are the acknow- 
lodged heads of tho “scientific nml revolutionary ” school 
of Koemhsm, which has its rcprcscntalives in almost ciciy 
country of tho civih/cd world, nml is generally recognized 
ns tho most serious and formidable form of socialism 
Karl Marx (1818-1883) was of Tcwwh extraction Ho 
was born at Treves, and studied at Hcrlm and Bonn, hut 
neglected the speciality of law, which ho nominally adopted, 
for tho more congcninl subjects of jihilosoplij and histoiy 
Ho was a zcalona student and n])])arently nn ndherent of 
Hegelianism, but soon gave up Jus intention of following 
nn academic career ns a teacher of philosophy and lomcd 
the staff of tho Memsh GnMfe, jmbhshtd at Cologne as 
an organ of the extreme demotraej In 1 843, after innrrj 
mg tlio sister of tho Prussian minister I on H cstfalcn, he 
removed to Pans, where ho applied himself to the studj of 
economic and social questions and hegan to publish those 
j'outhful writings which must bo reckoned nmono tho mo-t 
powerful expositions of the carij form of German socialism 
With Arnold Ruge ho edited the 2)cnU,Ji.rran:o^n>rh^ 
Ja?aMc?iej In 1845 ho was cxpellctl from Pans and 
settled in Brussels where ho published his Hi scorns w h 
Mbn ErJiaimr, and liis criticism of Protidlion’s P/nlo^ophu 
dc la Miscir, entitled Miscic de la Philosophic In Pnri> 
bn nict Fncdnch Engels, who was destined to 

bo his lifelong and lojnl fnend and companion m-nrms 
and who inl84,i published his important work Pie 

that they bad armed at a complete identity of onmioii 

nf occuned fornn emphatic oxpres' 

sum of their common views Asocioty of socmlists a Imd 

m ^ 'i Jw'l estahhshed itself 

^®®'^ Attracted by the new tliconcr. f 

most of the languages of western EnrU and sM fi ‘I' 

the fire and enfrgy of thr^tetOT*5b?’b expressed with 
tional and other movAmA„T i ' 

to Germany, and alone, returned 
^ 0 . he suJ^Ted J Wolfl, 

PheniT Gazette. In democracy the 

^here till his death m 1 SSa ^ f London, 

elaboration of hm eUon fc ! himself to tlm 

published P®"od ho 

Ockonomie (1859), 
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and tlio first ^olluuo of liis gieat work on capital, Das 1 
Kajvtal ( 1867 ) { 

pn of Tho causes wbicli liaie \anouslj contributed to tliu rit.c 
min of German socialism are siifticientlj' clear "With the acce>i- 
“him gjQj^ of romanticist Frederick William lY to the 
throne of Prassia in 1840 Gorman liberalibm recened a 
fresh expansion At tho same time the Hegelian school 
began to break up, and tho intciest in pure plnlosoplij 
began to wane It was a time of disillusionment of dis- 
satisfaction with idealism, of transition to realistic and even 
to materialistic wa^s of thinking This found strongest 
expression in the Hegelian loft, to which, after the ideals 
of the old religions and philosophies hod proi ed unsub- 
stantial, thcio icmanied as solid lebiduuni tho ical fact of 
man with his positnc interests in this life Tho doiotion 
and enthusiasm which had prcMouslj been fixed on ideal 
and spiritual conceptions w ere coiicontrntcd on humanity 
To adherents of tho Hegelian left, who had been dclivoied 
from intellectual routine bj the iiiobt intrepid spirit of 
criticism, and who, thcrcfoio, had little respect foi tho 
coni entioiialisnis of a feudal societj", it naturally aiipeaicd 
that the interests of humanity had been cruelh sacrificed 
in favour of class privilege and prejudice Tho gicatest 
thinkers of Germany liad recognized tho noble elements 
in the I'rench Bei olution To recognize also tho noble and 
proniising features of Fionch socialism was n natural thing, 
espcciallj for Germans who had been in Pans, — tho great 
hearth of tho new ideas Hero thej found thcmschcs 
dcfiniteh and consciouslj m presence of the lost and 
greatest interest of hiimanitj, the suficring and stiuggling 
proletariat of western Eurojie, which had so recently iiiado 
itb dchmto ontiy in tho Instorj of the world Thus social- 
ism became a social, political, and ecoiioniio creed to Ivarl 
Marx and his associates But they felt that the theoiics 
which preceded them were wanting in scientific basis, and 
it was hencefoiwaid the twofold aim of tho school to giio 
scientific form to socialism and to piopagato it in Em ope 
b's tholiest and most eifective iciolutiouary niethodb 
low R ol Tho fundamental principle of the Jran. school and of the 

wv whole cognate socialism is the theoiy of “ suiplus laluc, 

’V® the doctrine, namely, that, after tho labourci has been paid 
tho waao nccessarj for the subsistence of himself and 
family the surplus pioduco of his labour is aiipropriated 
srpliw bi tho capitalist w ho exploiUs it This thcorj is an applica- 
klue tion of tho principle that labour is tho source of laluc, 
which was enunciated by manj of tho old wTiters on 
economics, sucli asLocko andPettj, which was sot forth 
with some vagueness and incoii'iisteiic} by Adam Siiimi, 
and w ns more systeiunticnllj expounded bj Eicardo TJio 
bociahstic application of tho principle in the doctuno of 
surplus laluo had been made both by Owcnitcs and chart- 
ists It was to proicnt this appiopnatioii of surplus 
mine by capitalists and imddlonicn that the Owen school 
tried tho S3 stem of exchange b} labour notcb m 183 -, 
the value of goods being estininted in Inborn -time, rcpie* 
rented bi labovu notes Tho principle that labour is tho 
source of lalue has been accepted in all its logical consc- 
nuences b^ Sfarx, and bj him elaborated w ilh extraordmaij 
dialectical skill and histoiical learning into the most com- 
plete S3 stem of socialism that has ci cr been formulated 
A like application of tho principle but 
fashion has been made by Bodbertus , and it is the ramo 
theorj that underlies tho extravagancies and paradoxes oi 
Proudhon The question whether tlio priorit3 in tho 
scicntifii development of tho principle is 
Bodbertus cannot bo fulh discussed here But it mav ho 
said that while tho Sociaf of Bodbertus to N on 

lurchinaim were published in 1830 , the importance of tho 
principle was underatood by tho 

1845 , and in a broad and general wnj had indeed become 
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the coininoii piopeit3 hf socialists The historical import- 
ance and scientific worth of tho writings of Bodbertus 
should not bo oicilooked nor ara thc3 likch to be wlicii 
so much attention has been gn en to him b3 A ‘Wagner 
and othei distinguibliecl German ecoiioimsts But in tho 
great^ work of ^Inix the socialist theoiy is elahorntcd 
with n fulness of learning and a logical powci to which 
Bodbertus has no claim B ith Warx the doctrine of 
sui plus \aluo rccencs its widest application and deiclop 
iiicnt it supplies tho kc3 to his explanation of the history 
and infliienLO of lapital, and consequentl3 of tho present 
economic era, whicli is doiiimatcd by it It is tho basis, 

111 fact, of a i ast and elaborate si stem of soual philosojiln 
In any case it is an absurdity ns well as an histoiicd 
eiror to speak of Marx ns hni mg boirowed from Bodbertus 
Jilaix was an independent thinker of great ornimaliti and 
force of charactci, who had made tho economic dciclop- 
iiieiit of modem Einope tho stud3 of a laborious hfotmic, 
and who w is in tho habit, not of boi lowing, but of stronglj' 
assciting tho results of his own research and of impressing 
them upon other men 

The great woik of ilarx mai be dcsciibcd ns an exposi tipiini 
tion and ciiticism of cnjntal But it is also indneetly an 
exjiosition of socialism, innsmucli ns tho historical oi ohi 
tion of capital is goicrncd b3 natural laws, tho mcMtnblo 
tcndcnc3 of which is towards socialism It is the great 
aim of Itfarx to roi cal the law of tho economic iiioi oinent 
of model 11 times Now tho economic moveniont of modern 
tunes IS doimnntod 113 capital Explain, therefore, tho 
natiunl histori of capital, tho rise consolidation, and de- 
cline of its siipiciiiacy as an evolutionnrj process, and ion 
forecast tho iiaturo of that into which it is being trans- 
formed, — socialism Henco tho great task of tho Marx 
school IS not to preach a now economic and social gospel, 
not to proiido rend3-mado schemes of social icgoiioritioii 
after tho fashion of tho early socialists, nor to counteract 
bi nllcviating measures tho wretchedness of our present 
SI stem, but to explain and promote tho inovitablo jirocess 
of social evolution, so that tho domination of capital mn3 
run its courao and gii 0 place to tho higher si stem that is 
to come 

The characteristic feature of tho regimo of capital, or, 
as Jfaix usually calls it, tho capitalistic method of produc- 
tion, IS, that industrial operations aro earned on by indi- 
vidual capitalists employing free labourers, whoso solo 
dopondoiKO is tlio wage tlicj receive Those freo labourers 
poiform tho function fulfilled in otlioi states of socict3 bj 
tlio Slavo and tho seif It is tho tendency of tho capital- 
istic system to consolidate thoso two classes, tho capitah'-t 
class, omichmg itself on the profits of industr3, which thc3 
control in their own interest, and tho class of workci--, 
nominallj freo but without land or capital, dnorced there 
foro, from the means of 2'roduction, and dependent on their 
wages, — tho modern prolctanat Tho great aim of tho 
capitalist IS the intreaso of wealth through tho accumula- 
tion of his profits This accumulation is secured bi the 
appi-opriation of what the socialists call surplus lalne 
Tho histoij of the caintalistic method of iiroductioii is the 
liistovj of the appropriation and accumulation of suriuns 
\ iluc To understand the capitalistic si stem is to iiiider- 
stand surplus inlue NVith the ana^sis of laliic, there- 
fore, tho sircat work of Jfarx begins 

Tho wealth of tho societies in which tho cnpifibatic 
method of production prcinils apjienrs as an cnornioiis 
collection of commodities A commoditv is in the hr^t 
place an oxtcnial object adapted to sati-fj 
and this usefulness gn es it laluo in 

value These iiso values form tlio matcrnl labour, 

;Stover Its social form may lie In 

where tho business of production is earned ou to meet tiio 
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Hiioiis, Ailiicli ncrordtiigU (lirown idio nntl cxpo'^crl (o 
fttariation Hut, as the technique improves, the jirotludivc 
power of nulustrv increases, and continually tends more 
and more to surpass the availahle needs of the market, wide 
ns it IS The consequence is that the market tends to he 
overstocked even to absolute icjiletion, goods will not 
sell, and a coinineiciiil ciisis is cbtahlishcd, in which wo 
have the romnrkablo phenomenon of widesjircnd panic, 
iniscrv, and starvation lesnlting from a snpeinlmndnnce of 
wealth, — a “criso plcthoriqnc,” ns Konricr called it, a crisis 
line to a plethora of wealth These crises occur at pciiodtc 
intervals, each one scverci and more widespicad than 
the preceding, until thev now tend to bccoino chronic and 
liermancnt, and the whole capitalistic woild Btaggcis under 
an ntlnntenn weight of ill distributed wealth Thus the 
jiroccss goes on in obedience to its own inherent laws 
I’rodnction is more and more conccntmtcd in the hands of 
innnimoth capitalists and colossal loint-stock ooinpnmes, 
under which the proletariat are orgnniml and drilled into 
vast industrial armies Hut, ns crisis sntetods crisis, until 
]ianic, stagnation, and disorder are universal, it becomes 
clear that the bourgeoisie arc no longer capable of control- 
ling the industrial world The incomimtibility between 
social production and anarchic distribution decidedly de- 
dares itself With the progicss of democracy the prole- 
tariat sciros the political power, and through it at last takes 
complete control over the cconoinic fnnetions of socict) 

It expropriates the private capitalist and appropriating 
the iiicniis of jirodnclion manages them in its own interest, 
wlncb IS the interest of socict} ns a whole , societj jinsscs 
into the socialistic stage through a revolution determined 
b^ the natural laws of hocial evolution, and not b'^ a merely 
nrbltrar^ exert isc of power It is a result determined bj 
the inliercnt laws of social evolution, independent of the 
vv ill and purpose of indiv itliinl men All that the most 
powerful and clearsighted intellect can do is to learn to 
divine the laws of the great movement of aocict}, and to 
shorten and nllcv late the birth-pangs of the new era TJic 
etforts of reactionaries of overv class to turn the wheel ot 
historj backwards arc in vain Hut an intelligent apprecia- 
tion of its tendencies and a willing co operation with them 
will make jirogrcss easier, smoother, and more mpid 

It will have been seen that what Marx, and his school 
contemplate is an economic revolution brought about in 
accordance with the iintnml laws of histone evolution 
Hilt in order to understand the full import of this revolu- 
tion in the mind of Ilfarx wo must rcmcmbci that he 
regards the economic order of society ns the groumlwork 
of the same, dotcrimmng all the other forms of social 
order The entire legal and political striictnro ns vvcll ns 
nhilosoiiliy and religion arc constituted and eontrollcd in 
accordance with the economic basis This 
with Ills method and his conception of the world, winch 
IS the Hegelian rev ersed “ For ITcgcl the tlionght Foccss, 
which he transfonns into an independent ""Jf 

the name idea, is the creator of the real, which forms on j 
Its external maiiifastation With me, on the contrary, the 
ideal IS nothing else than the malerinl 
translated in the huninii brain His concept 
w 01 Id IS a frank and av ow cd materialism H s « ' 

the dialectic applied to a world thus 
ness of inquiry, namely, is to trace the 
concatenation in the links that make up the 1 , 

histone evolntioii, to investigalo how 
another in the development of society, ^ 

of human life and history not being stable and 
things, but the over-changing manifestations of 
Smircsting real, the eoume of Lo 

smenL to reveal The whole position of the Marx school 
may therefore be characterized as ov olutionarj' and re 


tioiiarj soiialisin, Intsul on a iimtuialistK, conception of 
the world and of huinan histoij Fociaham is a social 
revolution detormmed liy the laws of histone evolution — 
a lovoliition which, changing the economic gioundwoik 
of sociotj, will change the whole slrnctnic 

It will be seen that the vvoik of Marx is a natural histoi j Critic iBin 
of capital, cspccinllj in its relation to lahoin, and in iibot^'nrxs 
most cssentml fcatiiras is a dcvelojmient of two of the 
lending principles of the classic economies, — that labour 
IS the source of vnlno, but that of this value the labonici 
obtains for himself nicicly a Hiibsistciicc wage, the suipliis 
being np])i oprmted bj the exploiting capitalist Maix’s 
gioat vvoik iiiaj bo described ns an clahorato historical dc 
volopment of this glaiiiig fundnnicntnl contracliction of the 
Hicardian ccoiioimcs, the contradiction between the iron 
Jaw of wages and the great jiriiiciplo that labour is the 
source of wealth Marx’s conception of labour is the same 
ns that of Ricardo, and ns a logical exposition of the histone 
contradiction between the two principles on the basis of 
Ricardo the woik of itlaix is quite niinnswomblo It is 
obvious, however, that the dchnition of labour nssiiincd 
lioth 111 Ricardo and Mnix is loo narrow 'riie labour thej 
broadly posit ns the source of wealth is manual Inboni 
In the carl} stngas of industry, when the market was sinnll 
and limited and the tcchniqiio was of the simplest and 
rudest dcscrijition, labour m that sense might corrcctlj 
enough bo described as the source of value But m 
inodcrn industry, when the market is woild-vvido, the 
tcchiiiqno most coiiijilex, and the coinpotitioii most severe, 
when iiiv entiv onass, sngncitj', courage, and decision in ini- 
tiative, and skill in manngcinciit, arc factors so iniiioi taut, 
no such cxclnsivo place ns has been claimed can be assigned 
to inboni The Ricardian innicijile, therefore, falls to the 
ground And it is not historically line to mnmtam, ns 
lilarx docs, that the profits of the capitalist are obtained 
simply by appropriating the products of unpaid laboni 
In initintiiig and managing the capitalist is charged with 
the most dillicult and important pnit of the work o' P*"® 
duclioii As a natural cousequence it follows that Marx 
IS also Iiistoi icnlly mncciimte in roundly c qilainiiig capital 
as the accumiilntioii of unpaid labour ajiproiiriated bj 
the capitalist In past ncciiiniilation, ns m the control 
and manngomciit of mdnstiy generally, the capitalist lias 
had the lending part Capital, therefore, is not nccossarilj 
robbciv’, and in an ccoiioiiiic order in which the systeni 
of free cxcliaiigo is the rule, and the iiintunlly bencficin 
inlerchnngo of utilities, no objection can bo raised to the 
wrmciplo of lending and borrowing of money for intoiest 
In short, in his thcorj of unpaid Inborn ns snppJjing 
the kov to Ins explanation of the genesis and dev olojiiiicnt 
of the cnintnlistic sj'stem hfnrx is not true to history Jt 
is the pcifoctly logical outcoino of certain of the leading 
imnciplcs of the Ricardian school, but it does not give nii 
adequate or accurate account of the facts of economic 

evolution , 

It may indeed be maintained that in Ins theoij ol uii 
paid labour Marx is not consistent with the eonoral 
principles of liis own philosophy of social evolution it im 
lum liiBtorv IS a process dotennined by iiintorial forces, 
a succession of oiderly phenomena controlled by natural 
law 8 Now wo may w aiv o the objection suggested bj ti e 
priudiilo enunciated in the ^farx school itself, that t is 
not Icgilinialo to apply ethical categories in judginciit on 
cconoimc processes that are merely natural, 
over, afarx does with rev oliitioiinry emphasis 
Boino liundrcds of pages of his great the 

impoitant to point out, in perfect consistency with the 
nmiciplos of the school, that the oncigv' and iiivcntivcncs.s 
Sf ?Wly capitalists ’especially weie the ^tial 
factors in determining the existence and development of a 
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great economic era, and that the assertion of freedom rras 
an indispensable condition m hreahing the bonds of the 
old feudal order, nbich the new system displaced In 
stead, therefore, of hving and growing nch on the iiroduce 
of unpaid labour, the capitahst had a great social and 
industrial function to perform, and pla} ed a great part in 
historic evolution The position and function of the 
uorkman was suboidmato 

Ihere can be no doubt that in his theory of surplus 
lalne obtained from unpaid labour ifarx as agitator and 
control crsialist has fallen into serious contradiction uith 
himself as scientific histonan and philosopher The theory 
that labour is the source of lalue was widely accepted 
among economists during his early life, and by its justice 
and nobleness it ■was uell adapted to the comfortable 
optimism prevalent among so many of the classical school 
The economists, however, did not follow the prmciple to 
its obnous conclusion, that if labour is the source of 
iicaltii the labourer should enjoy it all It was otherwise 
intli the socialists, uho uere not slow to perceive the 
bearing of the theory on the existing economic order In 
Ins control ersial treatise against Proudhon Marx gives a 
list of iinters (beginning iiith the jiolitical economy of 
Hopkins, published in 1S22, only five years after the 
appearance of Bicardo's great work) by whom the prmciple 
was applied to rei olutionaiy puiposes Its simplicity and 
seeming ofilctiveness must have made it most attractive 
^Is posited by the classic economy and apphed by the 
socialists Marx accepted the principle It was an un- 
nnsuerable arr/iwientum ad hommem when addressed to 
an economist of the Ricardian school, hut it should have 
broken down when confronted with histoncal fact Never- 
theless It Mas made and continued to he the foundation 
stone of the system of Marx, and is really its weakest 
point His doctrine of surplus value is the vitiating factor 
in his history of the rapitalistio ^stem The most Wious 
excuse for him is that he borrowed it from the classic 
economists It m odd he the greatest possible mistake, 
hoMcier, to make this a reason for undervaluing the re 
markable senices rendered to economics by Karl Marx. 
He spent forty labonous years almost uhohy in exile as 
champion of the proletariat In the coinbina- 
P^’'“°phic acumen, and literaiy ponerhe 

tun thinker of the 19th cen- 

tury He seems to ha\ e been master of the whole luiige of 

Icrrasteih ^ 

lo 1 his great strength lay m his know 

value that Alarv’s theory of surplus 

to be found. as a scientific economist is 

SwSn “Ts ” V 

Puccc-.it>« 1 ; including economic history m a 

}.n. .. ‘r-S 

lo-. pcculnr to itself aarl , ‘cnilencies i 


noM 


pcoulnr to Itself and tLnnT “f more or 

. and vfti./l.t, T. ^ an nistoncal necessity, mstifi 
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principle of lm.tor.cal evolution aLTi? fundamental 
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i The economic social and pohtical forms iihich were the 
progressive and eien adequate esqiressions of the life of 
one era become hindrances and fetters to the life of the 
succeeding times This, the school of Karl Marx says, is 
precisely the condition of the present economic order The 
existing arrangements of landlord, capitalist, and wage- 
labourer under free competition are burdened Muth contra- 
diction and abuse The life of society is being strangled 
by -the forms which once promoted it They maintain 
that the really vital and pouerful tendencies of our time 
are towards a higher and wider form of social and economic 
organization, — towards socialism This wo believe to be 
the rentral pomt of the whole question, but the fuller 
discussion of it can more conveniently be postponed to the 
close of this article, when wo come to consider socialism as 
a whole 

The opmions of Marc were destined to find expression in The 
two movements, which have played a consideiublo part in Intw- 
recent histoiy, — the International and the social democracy 
of Germany Of the International Marx was theinspinn" 
and controlling head from the beginning, and the German 
social democracy, though originated by Lassalle, before Ion*' 
fell under Marx’s influence Marx wrote the famous man” 
gural address of the International and drew up its statutes 
maintaining a moderation of tone which contrasted strongly 
vnth the outspoken vigour of the communist manifesto of 
184/ But It was not long before the revolutionary 
socialism which underlay the movement gained the upper 
hand This found strongest expression in the address 
drawn up bj Mary in 1871 after the suppression of the 
commune, and entitled The Cxvil Trar ,n F/anee The 
International was not responsible for the revolt of the 
commun^ which was a rising for the autonomy' of Pans, 
supported chiefly by the lower classes It was a protest 
against excessive centralization raised by the democracy 
of Pans, which has always been for in advance of the 
provinces, and wluch fonnd itself in possession of arms 
after the siege of the tovm by the Germans But. w hilc it 
vvas prominently an assertion of local autonomy, it was 
also a revolt against the economic oppression of the 
monied classes, and ^ua contained withm it stron<r 
socialistic tendencies The socialists properly so called 
were only a small minonfy In this adS howmer 
associates made themselves morally ao/iddtro 
vnth the commune They saw m it a great Zlg amuZ 
conditions of the Parisian proletanft, Sh 
only partially saw the way of deliverance, but was tired of 

SL T 1 ’ controlled the central government of 
Prance This addre^, if it tended to increase tW^tme 

iL ttt ™ Its real infliS 

“.“Tst! t’ ““.r !■">“ « s 

succeeded in castinc out present, and 

Bakunin, ZtTZ ?he ejpinnretrt 
■sameesXL. expmng ettort See Intep- 

This loss of influence by Mhrx wnii m <i.» 
more than compensated by his success m meantime Gmnan 

over the social democracy of Geiman? control socmiUc 

nraons which had grown ■" orkmen’s ““cmcj 

years following I860 and Germany m the 

By the Progrist party 'it '^cen pionmed 

the national socialSn ^f^JJssaUe themselves to 

At LassaUe’s d£th m ^ 

union of Germany ’’ num£rtdt?,lv '"'orlang-men’s 
losing Its founder the T^ion had ^ter 

precarious career for a time ^ somewhat 

or V„„ 



(lb6/-lS/ 1), that It began moclomtcl} lo flouusli In the 
incantiine the adverse party also made considoiable progiess 

unions, A\lnc}i -nns founded 
in 1863 deckled in 1865 foi unn ersal siiflragc, pionounced 
against the Scimize Delil/sdi schemes in 1866, and in the 
congiess at Nuienibeig of 1868 by a Inigo mnjority declared 
their adliesion to the International In a great congress 
at liisenach in 1SG9 they founded the "social domocmtic 
■« 01 king-men s paitj,” and in the sniiio 3cai sent ronic- 
bcntatncs to the Intel national congicMs at Basel Gicat 
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Iionci, iihicli was calculated to o\citn <fmvn oi 

sif.? 

in 10/1 to o/,DU 111 lS/Sj_n,n mcieaso Minch vas all the 
more loinailcablo that Lassallo could liaidly obtain a heai- 
“ ^ tommenced his cni eoi A much 
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Lasstillo imli, and tin? «ns crioolcd m a c-oiiurcs at Gotlia atala S 1,1™. . , , ndiM>«Uo 

(May 1ST5) At th„ coagrtaa 2,,000 

Mcie icpresontcd, of Mhom 9000 belonged to the Mniv gotacatotnlorsmu^So.. .1 f ^ 

I.«.tjaad 1,^000 to that ot Latanllo The omtod bo^y fSoZSJS o 

assumed the naino of the “socialistic Moikinjr.fnnni ««p,ni 1 S pamphlets, lieatises, 

,™t) of Go, and d,o« 11 ,°'°", ""'T” 

the most important manifebto hitliei to^publislicd bj aiij Hamburg, ni 1 the nidubtnaUoMi^ 

^o,„|.,t body, doac., 0 , to bo g,>a„ onbti Bb.no, tt ^attlt™ fl” 

strongest paitj The Ooicrmnont nccoidingly mtenoned 
Mith exceptional legislation, Mhicli in 1878 nas tniiicd 
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I Inborn IS tho source of nil wosltli nml nil culture, nud ns use 

1 j l'0*>‘’dilo only tliiwigli soeiet}, bO to societi — ' t i t — ,111.1^1 tunuu 

socinl Hint IS, to all its ineinl«!rs_belonfistlioonliropioduct of labour bj J exceptional legislation, which in 1878 was tallied 
rtiniT '1’“' ‘ ®"® to his unsonablo uniits,— nil dining the excitement occasioned by the nttoinnts on the 

, no Tbo^ S.'oSlo^j; 

of tlio uimtihst chxs, tlio subjcchoii of tbc uoikiiig tinss thus „,,v,«na?,hnr ^ V 

anting is the laiiso ofinistn mid soniliido 111 cior; form "“y means siitcccclod 111 ai resting the progress of the move 

TIio oiTiaucipition ol tlio working class doinaiula tlio tmiiRrorma inent, ns at the election to the Reichstag in lS8t the 

lioa of tlie nii,truincnts of Inboiir iiilo tlic coininoji propmtj of Rocialistfl polled about GOO, 000 votes and retmnc/l tnenM 
socicU and the co oncmlno coutiol of Ibo total InWi, with foul members Berlin alone nnnnr.!rl Son i\' 
nppluntioii of the prothitt oflnboui to tbo LOinmon good, and jiist voters In Hm loof i i i* 68,000 socialist 
41 - e. j lotCM In the last lojioit relating to the anti socialist 

Ian laid before the Bciehstag (1885) the continued pro 

gi css of the paity IS admitted 

rhepaiticipation of the Catholic Climcli of Gcimany in Cntliollc 
the social question dates from the period of the Lassallc socmlisni 
agnation hi 1863 Dolhngci leconmicnded that tho®^®*^*' 

<•1 ...i . J. 1 . - . . 4 ... . mnn\ 


distribution of the saiiio 

Tlio oumniiintioii of Inboiir must bo Iho noik of tlio Inlwuuiig 
« nss. 111 conlinsl to wbiclv nil oHioi classes nro oiilj n rtactiouni\ 
mass 

II Proceeding from these principles, the socinlislic w orkiiig luoii’s 
jnrtj of Gominiij niiiis b^ nil Icgnl inenns at the csltiblisbmout of 
the Irco state and the socialistic socioU , to deatroj the iron law ol 
wages hi nbolisliiug the sj stem of wage labour, to put a term to 
exploitation 111 oierj fonn, lo renioie all social nnd political in 
equality 

The socialistic woiking luoii'sparlj ofOtrnmiiv, lliougli woikiiig 
first of nil witliiii the iintioiuil liuuts, is conscious of the iiitci 
national clinmctcr of tlio labour nioi cinoiit, and resohed to Inllil 
all duties winch this iinjioscs on the woikmcn, iii ordci to rcali/o 
the umi ersal brotherhood of inoii 

In order to jiroparc the wnj for the bolutioii of the social question, 
the socialistic woikiiig men’s ]>nitj of Germany demands the ostab 
lisliiiiciit of socialistic inoductii a associations with stale help under 
the democratic control of the labouring pcojilc The ^irodnctno 
associations nro to be founded on such a scale belli for nulustii 
nnd ngncultnrc that out of tlioin innj dc\ olop the socinlistic orgiiii 
ration of the total labour 

Tho socialistic working men’s iiarlj demands ns bases of the 
btato — (1) nun ersal, equal, tnid direct laslit of electing and 
a otiiig, with bccrot and oliligntorj a olnig, of ail citiroiis from twonlj 
j cars of ago for all elections nnd dclibcmtions iii tho state and local 
bodies , tho dna of election oi voting must bo a Sundnj or holiday , 
(2) direct Icgislntioii ba the people , questions of aani nnd pence to 
bo decided b} tho people , (J) niiia ci-snl military dull , a peoples 
nrmj in i>laco of tho slniiding niaincs , (>1) abolition of all o\cop 
tioiial Inaas, espccinlb nsicgimls tho picss, niiioiis, and meetings, 
nnd goiiornllj of all laws aalneb losliiet ficcdom of Ibougbt and 
inquirj , (5) ndiiiiinsf ration of justice bj the people , fioo justice, 
(0) nmaoisal and equal cdnentioii by the state , compnlsoiy oduca 
tioii , free cdueutioii in all public places of jiistnictioii , roligioii 
deolnroil to bo a pna ate coiiecrii 

‘Within the cMsting soeiotj the socialistic working men’s pnrtj of 
Germnnj domaiuls — (1) givatcst possible oxtension of jwliticnl 
rights nnd liberties in tlio sense of the aboao demands , (2) a single 
progrcssiao income tax foi state and local pin poses, iiistcnd of the 
existing taxes, and osiicoiallj of tlio iiidiioct taxes that oppicss the 
jicoplo , (3) nm-estnetod ngbt of eombinntioii , (1) a normal work 
jiig day corresponding to the needs of soi lotj , prohibition of Sun 
day labour , (5) xnobibltioii oflabourofeliildion, and of all woincn’s 
woik inpirious to licnltb nnd momlity , (C) laws for the jirotectiou 
of the life and licnltb of woil men , simtarj control of workmen’s 
dwellings , insjKctioii of mnias, of fnetorics, woiksliojis, and bouse 
labour, by olbeinls clioson bj the workmen , an cfieeti'e cinplojors’ 
linbilitj Act, (7) regulation of jirison labour, (8) w orkmeirs funds 
to be under the entire control of the w arkmeii 

Bj^ this tiiiio tlio socmlism of Gornianj began to bo a 


y , . , luwiiiiiiuiieiuu Iliac cuo — 

chinch should intcncno m tho nioiomont, and Bmhop von 
Kcltelci of Mam/ lost no timo m cxpicssmg synqiathy 
with Lassallo In a ti catiso entitled J)ic A ) bt tierf) aqe mid 
dm ChiiMmihum (1864) Kcttcloi cutin/cs the liberalism 
of tlic Manchester school m substantially tho saino tcims 
as Lassallc, and iccomnicnds tho volimtniy foiiimtion of 
productive associntions with capital supplied by tho faith- 
ful In 1868 tho Catholic socialism of Germany look a 
iiioro jiractical foi m it started an oi gaii of its ow ii nnd 
began to oigani/o nmons foi tho delation of the woiking 
men Tho ininciplcs of tho moicnicnt hnvo been ivitli 
some precision exjioundcd by Canon Jloufnng in an elec- 
toral oddicss at Ulniiii' (1871), and by tho wiitcis in their 
organ All ngico in condemning tho principles of liberal- 
ism, cspocinlly m its economic asjiects, as destnictno of 
society and jicrnicious to tho woikmg-man, who, undei tho 
pictonco of ficcdoni, is exposed lo all tho piccnrioubncss 
and anarchy of conqictition and sacrificed to tlic non law 
of wages Sdf-holp ns piacliscd m tho Rcliul/e-Dchtzsch 
sclicnics 18 also considoicd to bo no suio way of delncrnnco 
This general remedy is union on Cntliolic jiiillciiiles, 
especially' tho foinmtion of trade guilds suited to modern 
exigencies, xilncli some of their leaders would make a 
coinjiulsoiy mcnsiuo enforced by' the state Tho mows oj 
Moufaiig, which nro most definite, may' be thus sumnmr 
i/cd legal piotcction foi the xioikcra, csiiccinlly ns legnrds 
hours of labour, wages, tho labour of women and children, 
snnitniion , subxcntions for workmen s iiroductnc assocm- 
tions, lightening of taxes on labour, control of the moneyed 
and speculating interests In tho organization of muons 
tho success of Catholic socialism has been gient , and tin 
social democrats admit tint they can make no progress 
111 Catholic districts wlicie the church 1ms doxclojicd its 
social activity', 

Tho socialist nctivity'of thoProtestantChiircIi of Germain Proli >tnii 
dates from 1878 Tlio most importont literary product of ‘•of'"!* 
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tlie movement is a work bj Pastor Todt entitled Dft radi- 
Jnh dfultdte Soeiahsinm vnd die c/insthrhe Geedlschaft 
In tins work Todt condemns the economics of liberalism ns 
unchristian, and seeks to show that the ideals of liberty, 
equabtj, and fraternity are entirely Scriptural, tfi are also 
the socialist demands for the abolition of private property 
and of the wage system, that the labourer should have the 
full produce of Ins labour, and that labour should be 
nsbociated The chief leader of the moieraent is the 
court preacher Stocker, the head also of the anti Semitii 
agitation, which is largely traceable to economic causes 
Stocker founded two associations, — a central union foi social 
reform, consisting of members of the middle classes inter 
asted m the emanciiiation of labour, and a Christian social 
workingmen’s party The foiiner has had considerable 
success, espeemUy among the Lutheran clergy The move- 
ment has met with the most strenuous resiatonce from the 
social democratic party and has been greatly hampered by 
the anti sociahbt law of 1878 

*!iato no Little can here be said of the state sociahsm of Bismarck, 

nMism. _a ^ 01 ^ recent movement, uluch has not yet had time 
to pass into history Its leading principles were announced 
in an imperial message to the Reichstag in November 1881 
Besides the repressive raeasimes necessary to restrain the 
euesses of the social democracy, the emperor declared that 
the healing of social evils was to be sought in positive 
measures for the good of the working man The measures 
jiroposcd were for the insurance of the u orkmen against 
accident, sickness, old age, and inability to work by ar- 
rangements under state control " The finding of the right 
ways and means for this state protection of the working 
man is a difficult task, but also one of the highest that 
concern eiery society standing on the ethical foundations 
of the Christian national Ufe ” The message then proceeds 
to speak of measures for "organizing the life of the people 
m the fom of coiporatise associations under the protection 
and furtherance of the state,"-!! clause which might be 
taken as on admission of the collectivist pnnciple As 
jet the imperial programme has only been partially 

riwhTlT n obvious that such measures can be 

V ghtlj appreciated only u,th reference to the general 

and practice of Prussian government ® 

W father of anarchism J8FRoxwBoir(q v ), 

hinkers T development chiefly to Ei^iai 

H inkers ivho had been trained in the HLelum left 

Jic gi^t apostle of the system in its advaS and m£t 

~ Sm SnimnTas 

lira at Bussian aristocracy, and was 

Torshok, in the government of Tver in IRIA 

from which he escaned an/* Siberia, 

on the principles afteninr/l?^! f 
commune At The Haonp m '®®d by the Pans 
'n 1S72 he was onSd International 

part; Rakurnl Sn tv 1"? 
agititor rhe intcraatioil 

aspecialK tlmi. nf o . , * 1 *® Eomonce 


‘oiiiifnc, aspecianV t at o aociniism of the Romance 
largely n’loulled by bm ^ ^«an 

^oth.ngcanbecWS,„ « 1876 
ni Its destnictivcne-srthM tZ comprehensive 

- reiolutionary 


available means He rejects all the ideal systems in every 
name and shape, from the idea of God downwards, and 
he rejects every form of external autlionty, whether 
emanating from the will of a sovereign or from universal 
suffrage “ The liberty of man,” he says in his Dieu tt 
L'£tat, " consists solely in this, that he obey' the laws of 
nature, because he has himself recognized them as such, 
and not because they have been imposed upon him ex- 
ternally' by any foreign will whatsoever, human or divine, 
collective or individual” In this way will the whole 
problem of freedom be solved that natural laws bo ascer- 
tained by scientific discoveiy, and the knowledge of them 
be universally diffused among the masses Natural laws 
being thus recognized by every man for himself, he cannot 
but obey them, for they are the Jaws also of his own 
nature , and the need for political organization, adminiv 
tration, and legislation will at once disappear Nor v ill 
he admit of any privileged position or class, for “ it is the 
peculiarity of privilege and of eieiy priwleged position to 
kill the intellect and heart of man The privileged man, 
whether he be privileged politically or economically , is a 
man depraved m intellect and heart” “In a word, we 
object to all legislation, all authonty, and all influence, 
privileged, patented, oflicial, and legal, even when it has 
proceeded from imnersal suffrage, connneed that it must 
always turn to the profit of a domuiating and exjiloiting 
minority, against tlio interests of the immense majority 
enslaved” The anarchy of Bakunin is therefore essen 
tiauy the same as that of Proudhon, hut expressed with- 
out paradox, and with a deatmctivo revolutionary energy 
which has seldom been equalled in history lYhat they 
both contemplate is a condition of human enlightenment 
and self-control m which the individual shaR be a law to 
himself, and in which all external authority shall be 

ft m personal freedom 

It 18 an Ideal to which the highest religion and philosophy 
look forward as the goal of man, not as one, however 
forthwith reached through the wholesale 
detraction of the preent framework of society, but 
Sm pfmr process of ethical and social improvement 
TOe error of the anarchists consists in their impatient in- 
sistence on this proclamation of absolute freedom in the 
present debased cradition of the great mass of the people 
m ove^ class They insist on taking the last step in 

a like share in the produce of labour tlmt laml 


common property of the whole ^ oecoming tbe 

by the workers, that is, by associations’ if 
mdustnahsts It looks fi^d to tL 
the social question throunh tbe nm i solution of 
solidarity of the worker? of ?U co 2 f international 
every policy grounded on so-called condemns 

jealousy It demands thrunivS ffl“ “f ^ 
local associations throunh tb? I federation of all 
Bakunin’s methods of realizing ®i freedom » 

gramme are not less fnmk?nd^ P^°- 

pnnciples The revoIuWt ^ 
him to be, 18 a consecrated man wlm^ recommend 
interests or feehngs, and no st nm? nhow- no pnvate 
iOT, or morality, to turn him LS f ^^‘Swn, patrmt- 
aun of which is hv all avaikl mission, the 
existing society His work w. overturn the 

ork 1 , merciless and universal 
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<lc5tnicfion TIio future orgnujration wll doubtless pro- 
ceed out of flie uunemeut niul life of tlio people, but it is 
the concern of uuiuug generations In tiio iiicniiliiuo nil i 
tlint llftkuiiiii enables us to hco ns jiroiiiisc of future re 
construction i-^ the free federation of free nv-.ocmtions,- — 
nssocintion*- ol wliiili ue find tlio tjpo m the Utissinn 
coiiiiiiuiie 

llakiiniii, tisuo Inio seen, has Imd great influence on 
the siumlisni of the lloniaiiLO countries The iinportant 
rising-. Ill .Spam in 1S7*1 uero duo to his acti.iti , and the 
sO( I di'-ni of Ital> has been largtl} inspired b\ him In 
rrrncb tho'i tountne-., ns uell ns in rmiue and J'rench Suitrcr- 
tnreh nnarohist dot trims of the siiiio geiiemi tipo ns that 

of Itikuinii are still in logue, and are ndiocatcd bj iiioii of 
mark in litoralnrc ami si itncc like Krojiotkiiic and hJiscc 
Hcclii-. The Moua of the piopagnndn uliith thoi repre- 
M'Ut sscre most clcarls and distiiutlj brought out during 
thegrcit amrthist trinl at Iaoiis in ISfiT 'What thej 
oini at IS the most nhsoliito freedom, the most complete 
Mtisfirtiuii of hninnii uuntc, uithont other limit than the 
iinim-s-ibiliticsof nntnre nnd ihounnts of their iitighbonrs 
ccjuilK worths of re'spett Thej ohjtct to nil nuthoritj 
and all goceniincnt on principle, and in all Iniinnn rein 
turn's wuuld in plate of lopil and ndiiuuislmtne toiilrol 
substitute ine lontrut, perpctunlh Mibject to rcsision 
nud caucclmeut Ihil, as no frietloin is jiossildc in a soi 10(3 
where c-apitnl is monopohred b} n diminishing iiiinorit}, 
the3 bclioso that tnpitnl thi common iiihcrifancc of 
bum'inus, i-tncc it is the fruit of the co-opcrafion of jinsl 
nnd present gciicntious, ought to he at the disposal of nil, 
M) tbni no man be ovcUided from it, nnd no mnn scire 
3>ul of U to the ditrimcnl of the rest In n word, the) 
wish e(iunUt3, ctpiaUU of fnet, ns corollnr^ or mthcr ns 
primordial condition of freedom I’miii cncli one nccord- 
ing to his fnciiltics, to cnch one nccordmg to liis needs 
The-s demand broad for all, science for all, work for all, 
for all, ton, indcpcudewce nnd 3U8ttcc l.\cu a gor eminent 
Insed on unncrsal suflmgc gixe's them no hcopo for eflcctnc 
action in the deUsemnee of the poor, ns the} maintain 
that of the eiL'ht inilhon electors of I ranee oid} some half 
a million arc in a position to p\e a free lote In such a 
ante of nflhirs, and in sicw of the coiUinucd miser} and 
degradation of the jirolctariat, the> proclaim the mu reel 
right of insurrection ns the vlfvntt lalto srnorioii 
ln,.ian It is an interesting fact that socialism has taken Us 
ilhlllsm ,„ost nggrcs-siic form in that Europenu count r} whoso 
CIS ihrMion is mo4 recent TJie roi olutionnr} opinions of 
Russia arc not the growth of the soil, and arc not the 
natural and normal outcome of its own social dm olopment 
thci hate been imi>ortcd from abroad > 
fill nnd cntbusiastic tcnipcmmciUs wbicbbad not prmioiisl} 
been inoculated with tbe principle of innosntion, the new 
ideas linso broken forth with an irrepressible and uncoim 
liromising Mgour winch has astonished the older nations 
if Europe Anotlicr pcculnrit} of the 
the Goscriiincnt is an autocmc} sened or controlled b} a 
camarilla largely foreign both in origin nnd 8}mpath} in 
Sr^use, then, wc hate a rmobitionar} party bj 

the socialism of western Europe fighting against a Gosern- 
nicnt which is also in man} wa}s an exotic and is not 
rooted m the mass of tlio people The cliiof 
tho Goicrninont is to bo found in tbe revoronco Urn 
pcasantiy for tlio jiorson nnd oflico of tbo cr^r, while 
mlnhsts look upon the commuirnl institutions ol tno 
country ns their groat ground of liopo Considered as a 
national mosoment, tlirco distinct stages arc J'” 

the phenomena called Russian nihilism In its first stage 
it was a spcciilativo nnd nnti-roligioua tondonc}, dwtrncti 
of all orthodox tradition and authonty It was the spirit 
of tbo Hegelian left frankly accepting tlio materialism ot 


Buclmer and !MoIcschott ns the final dohvemneo of philo- 
sophy, and the time was the early years of Alexander 11, 
when the old despotic restraints wore so largely removed, — 
a jionod of reform and innoiniion and coinpnratno freedom 
In a counti} where religion liad little influence among the 
educated classes, and whore philosojihy was not a slow and 
gradual growtli of the native mind, but a fashion imported 
from abroad, the most clcstinclno materialism found an 
easy conquest It was the iirovalciit form among the 
advanced tliinkcrs, it was clear, simple, and thorough, 
nnd it suited w ell the aiiti religious mood of the time By 
the side of this iicgativo speculation, however, the Russian 
}onth hecniiio aware of a now creed, destructive also m its 
beginnings, but full of the positiv c promise of future recon- 
struction and rcgcncmlioii, — socialism Hero they saw 

the struggle of the proletariat, so terribly conspicuous m 
the Pans comniunc, which attracted universal attention in 
1871, a Jirolctariat represented in Russia by a nation of 
jieiKmtrv sunk m iiiuncmonnl ignorance nnd wretched 
ness At this j»ciio<l hundreds of young Russians of both 
se\&s wore stud} mg m western Europe, esiiecinlly m 
Switrerlaiid In 1873 tlic} wore b} an imperial ukare 
recalled lioinc, but llio> earned tbo new ideas with tlicni 
The jicriod of speculation was succeeded by a period of 
socialist jtrojingnnda, winch iintnmll} met with iinplacablo 
ojijiosiiion nnd ineiciless rojircssion from the Government 
As the} received no mere}, the nihilists dctcriiiincd to show 
none, and in 1878 began the terrible duel of the Russian 
revolutionists ngnmst thonutocrnc} and its servants, which 
culminated m the violent death of Alexander II in 1881 
How far wc arc to regard the revolutionary movement 
of Russia ns cognate m principle with niinrchism is not 
ens} to dot Cl mine In desjiotic countries, whoio consti 

tutionnl reform nnd opposition to government are not 
tolcmltd, resolute innovators are naturally diivcn to sociot 
consjnmc} and to violent action What distuiguiBlics the 
Rnsflinn rev olutionnr} jiiirt} from other movements of a nko 
nature ib the mtensit} of the enthusiastic devotion nnd self- 
saenfico with which the} have braved death, imimsoninont, 
exile, nnd privation m ever} form and the calculating skill 
with which they have called the resources of modem 
chemistry to their aid There is no doubt that the 
doctrines of men like Bakunin have had great influence 
on Russian socialism , but so have the writings of Jlaix, 
ns also of J S Mill and other advanced thinkers, who 
have no connexion with nnarcliisni It is certain that 
the lenders of (ho revolutionary jiarty resorted to violent 
measures onh after thoir peaceful jiropngandn was being 
TOlblcssly Ruppressed With regard to political rofomi 
mnw} of their lenders have declared that they would bo 
satisfied with constitutionalism In the address sent to 
the emperor Alexander III after the death of lus father 
m afnreh 1881, the executive committee of the revoiu- 
tionnrv party offered to submit unconditional]} to n national 
asaonibly duly elected by the people In this recognition 
of constitutionalism, as well ns in the strongly ccntmbz^ 
orgauirAtion of their executive, the RuMinii rev olutionn^ 
party are essentially nt variance with anarchism Jn 
economics they advocate a thoioiighgoing collectivism 

Wo ImM) now gnon o W onUino ot ‘’’"“SSV 

of socialism ns the} have liistoriwlly appeared schoolitof 

bo useful to group them ns accurately and clearly ns possm 0 
{1\ Expcriuionts in socialism conducted ' 

tivc ns earned on in the schools of Saint Simon, Fo 1 , 

not ttot ftoy objooled to WP' “ 
that, IK point ot foot, thoir olTort. m 
^ato means (2) Productn 0 associations vvith state ncip 

tbo programme of oconomic change 
and iJiBsnllo (.3) The ^fnrx school of 
and revolutionary, beyond all company jo 
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portant and most infinential of all forms of socialism 
(4) Anarchism (5) Nihilism (6) Christian socialism, 
inaamnch as the vanona phases of Christian sociahsm 
condemn the prmmple of competition as operating in 
modem indnstry, and favour the organization of labour on 
nmted prmciples, and especially of productive associations 
unth a common capital and an equitable system of distri- 
bution, they must be regarded as true forms of socialism 
(T) To these should be added the speculative socialism of 
which Bodbertus is the most remarlmble example , recog- 
nizing the fundamental evils of the present system and 
agreeing with the Jfarz school m holing that sociahsm 
IS the next stage in social evolution, Bodbertus believed 
that the period of its realization is so remote that any 
decidedly practical effort towards that end is inapplicable , 
hence he could only recommend transitional remedial 
measures, which will at least circnmsenbe the mischief 
inherent in the present economic order and also pave tho 
way towards a better state (8) And last of all may be 
added the various forms of state socialism, uhich are all 
examples oi state action on behalf of tho poor, especially 
of the use of tho public resources for that purpose Tho 
word “socialism” is very frequently used in this sense 
As the continued use of the word in such a way is almost 
a certainty, tins phase of the subject must bo recognized 
here It may be desenbed as socialistic inasmuch ns it 
fully admite the responsibility of society for all its 
members , but m many respects its tendencies are opposed 
to trae socialism It os a vague movement which has not 
y^ had time to take shape, and cannot be discussed here 
oocialiam of the chair” has already been discussed under 
mmcAL Economy, voL xix. p 393 
The al»ve classification can of course pretend onH to 
/.?« ^ general one The various heads of tho 

classifiration are not exclusive The firat variety has chieflj 

m-sprt Hiterest 'a® American communities (dis 
^^um^ Coi^sM) are really cases of the old erode 
S nn^« associations mtb state help 

programme of the social democrats of 
if '■“ommended by Chnstian socialists 

munity of Ouen, the phalange of Fourier the ni,r nr 

iomi^ W T* “ br olmoiM 

naturally becomes thn n and in socialism 

of the important pha^^ c^, Ilf’®®? “ost 

Internationa m s-mmtliv ore 

cialism 18 8pri??fr3i ^ so- 

^orld, the dS Wdff *^® 

and not seldom by^ men 

culture In late JL,-n, ® pbilosophio and literaiy 
England. It k Xu \*™® France aS 

been. The Chnstian active anarchism has 

operative in Beltnmn FiX™ ^^oo*cnt is more or less 
Bome extent m E^^d, ^ Qonnany, Austna, and to 

suggested m our sketch and itlt ^fent questions 
nntagomsm and affinity betwepn^'^’^ *^® ™^o*^on8 of 
vnihng social and ecoSmifTd«, P'o- 

roqnire a long and ^ iMtitutions would 


roqnire a long and elaborate ^1®““ ^os^itntions would 
the article many obvious 
^arly of contiXt, hetweeS s^cmhsTSr^h?’ 
bave presented themselves. AH tW 
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scope of tho current political economy of Great Bntain may 
be broadly defined ns follows — gnen the existing 
arrangements ivith regard to land, capital, and labour, to 
determine the economic phenomeua and tho cconomm 
laws that will prcmil under a system of free indisidnal 
competition As wo ha\o abundantly scon, socialism is 
diametrically opposed to tho permanent continuance of 
these amngements It looks forward to the tune when 
the present system of induuliial projicrty in land and 
capital served by wage-labour will jioss away, and when 
free competition on that basis will cease with the system 
of which it IS a part It regards tho present economic 
order with the laws and conditions peculiar to it a.s a pass- 
ing jihaso in tho liistonc osolnlion of mnnkinil, wuth no 
greater claim to permanence or finality than other histone 
eras which lias o had their day AVliat enlightened socialism 
above all demands is that an unprejudiced science should 
endeavour to distinguish between Ktich cconomiclawsasaro 
jiermanontly grounded in tho nature of man and hia en- 
vironment and such ns base their snhdity only in the exist- 
ing economic order, hetw cen such ns are tmlnringly founded 
on nature and such ns are only the accidents or temporary 
manifestations of a changing cii iliz.ition .Socialists appeal 
to history to proio that what the orthoilox economy con- 
sidered the natural and normal order of things, with its dis- 
tnbation of wealth under the three categories of rent, jirofij, 
and wages, is really an exceptional jihemmitnoii limited 
both in extent and duration It is therefore nn obiioiis 
error to speak of socialism ns roundly control erting txono- 
mic Jaw It is no bitsino«s of socmlisni to control ert a 
Jaw pounded in nature, siicli ns the physiological liasis of 
the law of population , but it denies the niiplicahihts of 
tJio Jralthusmn precept under the present condition, wlien 
wealth is superabundant, hut badly distnhutcil owing to 
causM for w Inch neither nature nor science, hut human 
selfishness and ignorance arc rtijionbiblc Nor does it ho 
m tho principles of soemhsin to question the inlulitx of 
those special economic laws that hold gooil under the 
present economic order Some of these, s„ch ns the iron 
socialism is disposed rather to nccentuafo 
unduly as a necessity of tho present system It is tlio 
aim of socialism to nliohsh the conditions under wlncli such 
1^3 liavo their lahdity Socialists object to the present 
economic order because of tho nccas-siO of rusuL wTS 
are opposed to human wellbeing They object entirdl to 
the existing order with its distribution of the iiroduco of 
categories of rent, profit, and xNa<»c8 
^^uso on It ore founded claas distinctions, with Iho 
“nta^nism of classas, and tho subjection and 
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tion as determined hvih^ P'}“‘^*P‘cs of social eiolu- 
en^onment m which ho Jives and dSps”"’"^’'”' 

of political ecoSy^iTtho gTnia ors^lV^'® 
of socialism on the recent ucdthnnl ‘ ®ocialis,in, nor that 
roily been the tenSenr^^^ 
of the worth and significance oHaW the idea 

school of Adam Smith Tl.« prominent in tho 

features of the S®"® 'oinablo 

figured snth Utopian^™/ dis- 

Boen, the socialism of Jlan a As wo ha\o 

— ■‘’rorx is in some of its most im- 
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on .T S Jfill, ns described in Ins Aiitohogiaphy Tlio 
economics of Germanj hns for llio Inst fifteen yenrs been 
most po\ierfnlh affected bj the theories of Lassallc, l^faix, 
and latterly also of Kodbertiis The causes mIhcIi have 
produced socialism base also affected economics, but a 
large part of tlio change is duo dnectly to the teaching of 
the socialists, especially of jrar\, 1111080 great iiork is re- 
cognised ns of the first importance Without commanding 
ns^cnt to its lending conclusions, socialism hns gii on a now 
direction to most of tho recent Coiituiontnl research in 
political economy Tho Gcrmnii “socialism of tho chair,” 
the infliiciico of 11 Inch is bj no means confined to tho 
couiitrj that produced it, is sufiiciont ci ideiico of this 
As 11 e hai e alrcadj seen, ^Inrv and Ins school accojit 111 
the complctesl form tho doctrino of ciolution, iihich they 
Icnriied fiist in Hegel, but fiiinlh hold ns taught bj Dam in, 
and, 111 common iiith most socialists, from Snint-Simon 
doll nil nrds, tlio) rccogniro three stages in tho economic 
del elopmcnt of societ j , — slai or} , serfdom, and 11 age labour, 
— ninth last thej bclieioiiill bo displaced by an era of 
associated labour iiith n colicctii 0 capital But lion, it 
is ashed, does this thcon of socialism as tho nc\t goal of 
socictj consist 11 itli tho I'Jani inian doctrino of tho struggle 
for cMstcnco and tho suriiinl of tho fittest 1 Is not com- 
petition, this hi(t nnne of tho socialists, simpl} tho social 
and economic form of the struggle for oMstoncoi Is not 
competition, therefore, the 1 on condition of social progress ? 
Is not socialism, therefore, inconsistent mth jirogrcss ? Tho 
question suggested is a large and complicated one, to 
nhich no cannot hero pretend to giio all exhaust 110 or 
dotenmnatc ansner, but can onlj indicalo some of tho 
iinui lines of discussion ( 1 ) In all periods of human 
del elopmcnt, and csiieciall} in its higher stages, progress 
consists most csscntiallj 111 a groning social and ethical 
iirtuo and in tho cultiiation of tho beautiful both in 
scntiiiiciit and art With such an enlarging ideal of 
progress, hoii harmoniro a sj stem of coinpetition liko tho 
present, bj iiliich millions in cicrj' great European coiintiy 
arc oflectii elj doprii cd of tho means of doi eloimicnt, and 
even of bare hielihoodl Tho stnigglo for oxislenco has 
nluais been modified by social and ethical conditions If 
it IS to continue, as it mil in lanous forms, it should bo 
earned on under higher conditions, suitable to a higher 
and less animal stage in tho 01 olutioii of man ( 2 ) Human 
progress hns undoubtcdlj been attained through struggle, 
cbpeciallj through tho struggle for existence, but tho 
struggle hns essentially been ono of men united in society, 
of tribe against tribe, of citj against citj , of nation against 
nation, and rnco against race Thus it is ensj to exagger- 
ate iiiidulj the inqiortanco of tho struggle of tho indindual 
man Historj has onlj' too often seen tho abnormal de- 
1 clopment of I'rii ate selfishness, so 01 crgroii 11 ns to i\ oaken, 
and finnllj dissolio and oiorthroii, tho society 111 iihich it 
acted, thereby accomplishing its own dcstmetion This 
IS indeed tho open sccict of tho rum of most of the com- 
munities that hai 0 existed In short, a happj and healthy 
individual dci cloiniicnt can bo secured onl} through its 
duo subordination to social iirluo and tho goiioml iielfaro 
Hiiman pi ogress hns been by strong societies mth a iicll- 
doi eloped social and public 1 irtuo Tho oxcessii 0 dovolop- 

mont of “ indindiiahsm ” mthiii a society has been its 
iicakncss and rum ( 3 ) While omphnsizing tho oxtromo 
importance of tlio hereditary principle, especially as con- 
nected mth tho fundamental institution of tho family, no 
should also recognize its tendency to abuse in perpetuating 
the enormous inequalities of property and condition, many 
of iihicli originated in a less perfect s3stcm of societj' 
Tho horcditarj' principle has indeed greatl}' contributed to 
tho solidity and continuitj of the social order , but it also 
gives an exceptional advantage in tho struggle for existence < 
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to tho privileged foiv In this point, therefore, tho present 
system does not best fulfil tho requiromonts of tho 01 ohition 
theo^ as applied to society Tho struggle is not one of 
merit It IS frequently 0110 of merit against liorcditarv 
prii liege , not seldom it is ono of privilege against privileco 
mthout regard to merit at all (J.) In considering the 
possibilities of human progress afforded by tho present 
system of socioty in tho hght of tho evolution theory, it is 
iinpo^iulo to Ignore tlio fact that tho continnanco of tho 
race dopends most on tho less fit inomhors of society, on 
Uio loner strata, iihicli are thriftless, tho iiorst fed, and 
worst educated While tho classes which are most in- 
lolhgent and endowed witli self-control abstain fiom 
marriage or dcfei it, those who have tho lowest organiza- 
tion marry early and have largo families Even to per- 
petuate discaso and deformity is not considered ivrong 
It may bo that prohibitory and restrictive laws, even if 
passed, would jiroio inoperative and ineffectual in restrain- 
ing so many hasty and ill-considered unions that only 
SCI VO to multiply misciy and disease, but it is surely 
excusable at least to inquire whether this abuse of freedom 
could not be curtailed by strengthening tlie social union 
and increasing tho pressure of the enliglitcnment and moral 
senso of tlio community ( 6 ) Above all, ns tho tendency 
of Iho ]>rcsont order is to give tho 1 ictory to cheajmess, it 
may bo asked whether competition, — the economic form of 
tho stnigglo for oxistcnco — is really such a sure and potent 
element of progress, unless most powerfully counteracted 
bj' other principles ? In short, history is tho resultant of 
many complex forces, and it is easy to push too fai tho 
formulTj of anj’’ system It is out of tho balance and 
harmony of many principles, of which tho stnigglo foi 
oxistcnco IS but ono, that human progress can proceed 
( 6 ) Tho main point is that in social evolution tho widest 
phase of tho struggle for oxistcnco is between forms of 
social organization Hence tho great question os regards 
socialism is whether it is tho fittest form of social organ- 
i/^tioii for tho time coming 1 Is it best adapted to carry 
forward and dciclop in wider and more adequate form 
tho ]irogicssivo life of tho future? 

While many socialists have announced lax views regard Marringo 
ing marriage and tho family, it cannot in view of populai 
misiindcnitnnding bo sufliciontly emphasized that tho*"‘“ ^ 
essence of socialism is an economic change It enunciates 
no special doctrino on tho relation of tho soxes In common 
with other social reformers, socialists generally adiocato 
tho equality of tho sexes and tho emancipation of women , 
they obicct to tho mercenary oloinent so common in mar- 
riage , and they abhor prostitution as ono of tho worst and 
vilest of existing ciils, believing, moreover, that it is a 
necessarj' result of tho present distinction of classes and of 
tho unequal distribution of wealth Tho views of tho 
anarchists hai 0 already boon noted In tho Jlarx school 
there is a tendency to denounce tho legally binding con- 
tract m marriage But such views all belong to tho 
accidents of sociahbni 

So intli regard to religion Socialism hns been and Religion, 
still IS lery frequently associated with irroligion and 
atheism Tho same remark applies to Continental 
liberalism, and partly for a like reason tho absolute 
Governments of tho Continent haio taken tho existing 
forms of religion into their service and hai 0 repressed re- 
ligious freedom On religion ns on marriage socialism 
has no special teaching While tho anarchists of the 
scliool of Bakunin would oiorturn all forms of religion 
and reject tho idea of God, tho social democrats of Ger- 
many in their Gotha programme of 187 » declare religion 
to bo a private concern As wo haio seen, Christian 
socialism is a considerable force in many European coun- 
tries f and in many of the other schools, especially tlmt 01 
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Louis Blanc, thekmslup and even identity of ethical sprat 
vnth that of Christianity are nnmistahahle 
la rela- f^^ir revolntionaiy impatience the anarchists have 
tjoa to avowed their hostility to all the existing pohtical forms 
politics, except the free commune, which alone will be left standing 
amid the general wreck thev contemplate The Marx 
Echool,as represented by its ablest hving exponent, Fnedtich 
Engels, also look forward to a penod m the evolution of 
society v hen the state will become superfluous, and, havmg 
no longer any function to perform, will die away The 
state they regard as an exploiting institution, an orgamza 
tion of the ruling classes for returning the workers in 
economic subjection The International was an attempt 
to supersede the exploiting states by a combination of the 
workers of all countnes inthout distinction of creed, colour, 
or nationality When the workers in the name of the 
whole societj seize pohtical power and take over the con- 
trol of production, the rule of classes, their conflicts and 
the excesses of the struggle for existence among them, will 
cease Instead of a government over persons we shall 
have an administration of thin^ and the control of pro- 
ductive processes Obviously the Marx school reserve the 
realization of this idea till the evolution of society has 
prejiared the way for it In the conduct of the Inter- 
national they moisted on a strongly centralized form of 
organization as against the free federalism and the rejection 
all authonty mamtained by Bakunin and his followers 
Inis oppo'ution between centi^ization and federalism does 
not concern us here , it is a question common to theoretical 
and practical pohtics It is necessary, how ever, to say a 
word about the opposition between the national tendency 
of the Lassalle school and the mtemational socialism of 
Mar^ As we have seen, a compromise was effected m 
the Gotha programme of 1875, m which the importance 
of the nation as an existing form of human society is 
amply reco^ized. The question is still discussed in the 
organs of Ae wial democrats , but the international tend- 
cnej is decidedlj the prevalent one “ Want of patnotism ” 

B one ^ the current epithets of reproach cast at them 

"ew movements of 
revolutionaiy, so also have they for 
intemationaL In becommg interaataonal 
the labour movement has only foUowed the example set 
Ij^commerce, finance, diplomacy, religion, philosophy, art, 
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We have now reviewed the most important aspects of 

ch^e^ organ^hon, based on a fundamental 

tw ^*1 economic order of society Socialists believe 
the present economic order, i/ whiTm*isS iJ 

associated labour and 

Ita otto tton™ St?';'- “ 

IKirtant in relation to rehcion SiW.;, ^ 
patnotism, Ac , are with ^ P^osophy, marnage, 
Questions of method, thonl^n non-essentiaL 

ni'o be dLstinguishcd from the mportant, must 

«me time ,t iviSl S seen tW? the 

as that contemplated in Eociah«S* 
affect everv other denartmom Vv most powerfully 
*'hort, melons tliat irSistt^ in“?he Sociahsm.m 
merits of societv the “ economic arrange- 

'j-ll become riLd 

should rontnbutc to the n™ able 

ihoiild share in the fmits of f ho ®aeiety, and that all 

tn ^ine good and equitable pimS' S 

tbingo the nobler fieId^or LbitiS^U^li^Jrt^e 


service of society, — an ideal which is already partially real- 
ized in the democratic state It is in this fundamental 
sense that J & Mill declared himself a socialist ^ It is 
in this sense also that Albert Sebaffle, one of the first living 
authonties on economics and sociology, has, after long 
years of study of the subject, come to the conclusion that 
" the future belongs to the purified socialism 
Scientific socialists strongly insist that this economic 
order of the future cannot be realized by utopian Echeme.s 
or arbitrary legislation or mere revolutionary disturbance. 
If it come at all, it must come as the consummation of 
the dominant tendencies of modem social deielopraent, it 
must be reahzed under the conditions prescribed bj our 
nature and environment In discussing the doctrines of 
ilarx we stated that the central pomt of the question was 
this — do the strongest forces of the social development of 
our time really tend towards the superseding of the present 
economic order and towards the establishment of a new 
and wider order based on collective capital and associated 
labour ? Sociabsts maintam that thej do, and that there is 
at present gomg forward a double process of dissolution 
and reconstmction, — tne dissolution of indindnalism with 
a constructive tendency towards collectivism From the 
socialist point of view the folloinng men be signalized as 
indicative of such a process (1) The tendency towards 
economic anarchj aWdy explained m treating of Marx’s 
■news Over the whole mdustnal world we see great 
enses succeeding each other, resulting in stagnation and 
d^rMsion which now threaten to be chrome and permanent 
While the productive forces of the world are enormously 
increasing, they only tend the more to intenafy national 
and mtemational competition, and to render labour super- 
fluous, precarious, and dependent Under this system the 
worker has neither freedom nor security All this vanetv 
of symptoms are onlj a sign of the break-down of the 
^ent emnomic order both in pnnciple and method. 

*?if results of the competitive system, 

which has thus finally revealed its real nature and tendenev 
^conomic and social anarchy (2) The constant and menl 
table tendenity towards concentration m mdustnal opera- 

introduction of steam and of 
the factory syste^ through which the small producer has 
been superseded by the capitalist, the smaller capitalist bv 
the krger And now the smgle capitalist m beiig absSiS 
m the company, a growmg proportion of the wmld’s basi 

so im- Eociety (3) This leads us to a tL management by 

the growing sense of the resDonsiklit-^,# and 

Its members, observable m ^rman nobfa^:®°”v^ 
under the more democratic condition 
land. It 13 apparent how under thif,nfn^ "t 

state might absorb one bv the existmg 

as has already happened^with regard 
of commimication, A;c JTntnraif^ education, means 
ph^ed only tbrougra most cln ^ 

of local and subor^te hoSe^ K 
by no mMTie I-- ooies ot every kind .c!ru.,ni, 
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^\ork slioiild bo tbioii ji on tlio central government Most 
socialist schools Im^ o contcmiilatcd a i ast increase of com- 
munal or local aiitonoiii}, — a course mIucIi, on the other 
hand, does not cnrrj iMth it the sulncrsion of the central 
goi eminent (4) In England during the last half centurj 
n e hai o seen a long succession of eflorts, jiartiall}' success- 
ful, louardsn. new organization of socictj' rcndeicd neces- 
sar} b} the changes duo to the industrial leiolution In 
economics as m other s]ihere3 the ivatclnvord of the non 
era has been fieedom, the rcmoial of restraint. But it 
lias been found that jiositno measuics of icconsliuetiou 
Mere also iicccssarj Factoiy legishtion earned in oppo- 
sition to the proi ailing economic thcorj, trades unions, 
eniplo) el's’ combinations, industrial partnerships, bonids of 
lonciliatioii, the co-operativo system, — all those are real, if 
jiartinl, endea^ ours tomrds n now organization of society 
Milted to the nen conditions Rocialism claims to bo the 
compreheiibivo scheme of organization which embraces in 
a complete and consistent unity all these partial efforts 
(■)) But the great social force which is destined to woik 
out the 1 nst traiisformation consists of the human beings 
most directly intcrebtcdintho colossalfitriiggle, — the modoin 
dcmocrac} This democracy is marked by n combination 
of characteristics which are now to historj It is being 
educated and cnlightcpcd in the school and bj the cheap 
press f it is being drilled and organized in large factories, 
in the national armies, by i nst poiuilar domoiistrations, in 
the gigantic electoral struggles of the tiino Thus it is 
hocoming conscious of its enormous pow cr, and ahle to 
make use of it It is becoming conscious also of its unsatis- 
factory social mid ocononno jiosition The democracy 
winch has become the master-force of the cnilized world 
arc cconomicallj a mass of proletarians dependent on pre- 
carious avngc-lahour Having transformed the political 
condition of things, they arc ready now for an economic 
transformation But tho incMtablo process of concentra- 
tion of industrial operations nlreadj referred to is eirtiroiy 
against the contimianco or restoration of tho small producer, 
whether workman or peasant proprietor Such ofiorts ol 
continuance or restoration arc reactionary" , thoj arc ccono- 
nucally unsound and must fail Pioductioii and distribu- 


tion o\ cr tend to larger dimensions Tho only issue out 
of the present economic condition is conccutratod collect- 
ivo industry under the control of tho new democracy and 
its chosen lenders On tho irresistible momcntuiu of 
these tw o inontahlo and oi cr-growang force? — tho conceii 
tration of industry and tho grow th of the now dcinocmcj — 
socialism depends for tho realization of its scheme of trans- 
formation 

Such arc tho tendencies to which philosophic socialists 
point ns already working towards a transformation of 
society of tho kind thei expect It is essontinllj a 
question of the future, with which wo hmo no coiicorii 
in this ni tide Our dutj has simplj been to point out 
the forces which socialists belicae to bo actunllj at work 
for tho icnhzntion of thoir thoor}" of social organization , 
and hero wc must leai o tho subject 

LiUratmc — Tlio Jitcmhiro of socinlism is enormous and raiudl? 
growinp, besides those iininod under the siiccial articles wo now 
giso n list of some of tho loading works which aro in whole or in 
jisrt do\ otod to it — Karl Jlnr\, J)a^ Kajyital (Jst i ol , 3d ed , llain 
burg, 1883 , 2d vol , Ist ed , Haiiibuig, 1881) , hindrieh Eligols, 
&uffcn Dali) ))tifs U)Mchktmg ikr irt^ntcliafl, n control crsial work, 
blit coiitnining n roiiinrkuhb clear and able e\]>osition of tho Mnr\ 
position hj its best liMiig exponent (2d cd ,Ilottingen ZnriLb,]88G), 
Aibci t SchMlIc, Han nnd feben des locialcn Ko)j)crs ( 1 nbingi ii, 1 878 
tlio tbinl 1 ol of this w ork siiiioTsedcs Ins AapiMi'anu^ nnd koeial 
tmus, 'lubiiigcii, 1870), Qutntc^n: dcs Soiialimin {7tb cd , Gotha, 
1870) , Adolf Held, Sostaltsnut^, Sozml Dnnohvlie, initi Soziai 
Pohld (Lcipsie, 1878) , ^ on Sibd, Die Lehren do heiihgtii Social 
ismusvnd Uommitnomus {lioim, 1872), Liyo Hrciitaiio, Dieclirid 
hell wrmfc Beioegung m Lmiland (Lcipsic, 1883) , Von bclicol, Die 
Theoue der vztalni Frage (Jena, 1871), Alpbons 'Ihnn, GorJiicMr 
demxvhtltonanit Doeequngen. vi Itusslaad {Lcipsic, 1883), KniloU 
Mo\ or, Der A/iianei/ialions lampfdcs vitrlcn Slandes{U cd , IJ| rlin, 
1882), 1 mil? Jlehrn)g,D«! DmlseJic Socialdmol ratie, iln e Gt^i hidite 
find line Lchri (Hroinon, 1879) , Laielcyo, Soctahme Coidm 
miviH (2(1 ctl. Pans, 1883) , Paul Tanct, Ics Ongines du SKiahwie 
Co»lm}H>ravi (Pans, 1883), Paul btro} -llcaiilion,/^ PolWiuMnc 
(Pans, 1884), Ac Proeis da Amrelmlti (Lions, 1883) , Tohii Kae, 
Gmitemvorarn Socialism (London, 1884), Stejmak, JHidogronnd 
ifiwia (London, 1883), ]l\ndnmn,//iA<orical I/asm or Sofiahm in 
Fiigland (London, 1884) See also the relative chapters in a 

ffnOKffajriii der Faltona letoiioiine , Adolf 41 ngners Zf/i> Pin* 
mlihsihen OeUnomie{\o\ i , Qrundltgung, 2d cd . 18/ 0) • 

Mill’s /h/i/tcnl Leonomy and Autobiography , and Sidgwack s / nil 
cijdcs ofPoldieal Economy ' 


SOCIETIES Under AoAni an’ will be found an a<v 
count of tho inrious bodies of which tliat woid forms part 
of the titles, usuallj denoting some lund of state suppor 
or patronage Tho present article is restricted to scien- 
tific, archa-ologicnl, and literary societies, dnefij those 
founded and carried on by pm ate collects o eftort Cer- 
tain academies omitted in tho previous article arc, how- 
ever referred to * Gov ern hicntnl, collegiate, and umvor- 
sitj institutions do not como within oui 
a rulo do endowed societies, nor jet "'stitutioiis vvhich, 
altlioiich they bear the name, ca^ry on no kind of loint 
fSy or scionSic tvork With a 
and tlLo, tho societies mentioned are still 

In their modern form learned and 3 jj„co 

their ouginintho Italian academics of 
but private scientific societies have Jiriscn clncflj domg 
the 19111 centilry, being duo to tho ncicssiti of lorreascd 
organization of knowledge and 
for a common ground to moot and comp ^ 

collect facts for future generalization Thra « 
rauidlv tend to increase in number and to \ 

and ludro specialized Manj eflorts liavo been niado ftom 
L. <0 tmo to total... .ta .mbs. ft. 
lialied in their proceedings, ^ RRi 791 for 

of Benss (1801-21) and tho Bojal /Ps45) 

Tihvsics and natural science, and those of >Naltlicr 
J&cr (185246) (or l,«loo A furtto 


of the work done by societies was made in 182_, when, 
cliicfly owing to Humboldt, the OWlMiatt deiiMiei 
yafni foisriii i vnd Andc hist met at Leipsic This mnii- 
miratiou of tho svstcin of national longrcsses was follovvcrl 
m 18S1 bv tlvi/iiitu/t J'isoiiatioii foi Ihc Adiwicnmni at 
Sctin<€, which lias served ns tJio model for similar socicta-. 
in France, Anicncn, nnd clsewliero Tlic merit of intro 
diicmc the idea of migrntorj congresses into is 

diio to tlio distinguished nrchicologist, Arcisso dc Cnii- 
mont (1802-73), w ho established tho A ssociatwn A ormandf, 
which since 1841 has held a reumon in one or other of 
tho towns of tho province for tho discussion of mnltcrs 
relating to Instorj, nrclucologj, science, and ap-iciilturc, 
vnth local exhibitions From tho same imtmtion came 
the Conqi'is Anhiologique de rranre (1834), winch was 
oigaiiircd bv tho Eoci(t^ J'l an,,aof i>ovr la 

Its first meeting at Caen ni 1833 (directed hj tlio 
dos Vi ounces), nnd tho Coiiqiis de^ Its 

DCpaitements, which for ninnj j ears after ISoO he d Us 
annual sittings at Pans Tho idea received the ranction 
of tho French Government in 1861, when 
tie. SociStls SamiUs was first convoked at ^ho 
bv tho minister of public instruction In Italy 
Bonaparte, prince of Camno, started an 
like object’s.\hich held its first meeting Bra IS’^O 
Eussia lias^had nn itinerant gathering of nntiirali ts 
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1867 International meetings are a i 

con^essM in nhicb specialists of one country or speech 
^^®Se “presented. T«o remarkable examples o | 
these cosmop^itan societies are the Conffris Mermtional 
SS? ct aAnthropolosre PMmuu, founded 
at Spezzia in 18CS, and the Gongres InMttonal da 
okeSSes (1873) Another step towards more com- 
plete organization wus taken when the Smxihvman Imtv- 
luiion, (^shington, U S ) developed admirable qfstem 
of international exchanges of its pubhcations, as well as 
of other works and specimens, among societies and indi- 
viduals The InsliittUm has agents in every part of the 
globe, and entertains relations with all the leading societies 
m the world The Mtrmtvmtl ScimUjw Bureat^ a pri- 
vate enterprise, was established at Haarlem by Dr \an 
Baumhauer to facditate the sending of parcels amrag 
cicties and scientific men in Holland. Since 1875 the French 
ministry of public instruction has organized a distnbution 
of foreign pubhcations among societies m France In Eng- 
land local scientific societies are now ofScially represented 
at the meetings of the Bnivali Asvxtaiton, In 1883 rules 
wore framed for the admission of corresponding societies 
and for the institution of a conference of delegates to hold 
sittings contemporaneonsly wnth the animal meeting of the 
Association, for the purpose of discussing “propositions 
heanng on the promotion of more systematic observation 
and plans of operation, and of greater uniformity in the 
mode of pubhshmg results,” as well as for the consideration 
of “matters m which the co-operation of corresponding 
societies is desired.” A committee was appomted in 1882 
at the Montreal meeting of the American A$fociatton for 
the Advancement of Science “ to confer with committees of 
foreign associations for the adianccment of science with 
reference to an international convention of scientific associa- 
tions and a fund for the purpose has been started 

It has been thought desirable to classify the societies 
treated of in the present article under the foUoinng licad- 
ings, the first of which includes those of the widest scope, 
dcahng with the whole range of natural history, or with 
archwologj and literature as well as science — L science 
generally, IL mathematics, IIL astronomy, W physics, 
V chcmwtty, VL geology, mineralogy, and palicontology, 
VIL meteorology , Vin microscopy , IX. botany and 
horticulture, X zoology, XL antbropolog) , XII sociology 
(embracing economic science, statistics, law, and educa- 
tion), Xin. medicme, surgery, ic , XIV engineering and 
architecture , XV naval and mihteiy science , XVL agri- 
culture an d tra des , XVII hterature, archieology, and 
history, XI’ IIL geography 

L SOIFSCB OESERM.l,V 

UsiTvn KivoDOis—Tirstinantiquityand dignity amonsEnclwh 

from 1600 In 1683 lYilliam Moli-nenx, the anthor of The Case of 
/rrtnnrt itiifcA exerted biinsolf to form a society m Dublin after 
1,1 1 In consequence of his elTorts and 

^^dosoph^l Society^ established in Janaair 
1684, \Tith Sir William Petty as first president Tho momhere 

a^horatoiy, and a museun” 
and placed t^nisclves in communication with tho Royal Society 
of London T^eir meetings after 1686 were few and irregular a^ 
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1848, A.C ) and Joxirml (18'i8, 


WIO) and Its iWiity* {1764 7S . 1848, i-c ) ana ^ou 
ill ire still iwued For the Royal 


Arinriii 





« t tn 1 Tflft ifc IS c^clusi\cl\ <lc\otcfl to TjTitnnil liis 

other societies such as the Chinirffo ^^ethcal\n\sOb, ihojlTturican 
Pkiisioal in 17'oCi tho lltbemian Medical in 1700, the Chemical in 
IMi.thc A«tKra/7/Mforyin 1612 (winch brought in Drougham and 
MaetotoslO. ami the ntdaclie in 1813 It issues Pi^rdingi (1858, 
Ac.) Invotlia P/iilosopliieal SoctrOj 0 / ^iniiirpA (1/30) wa.s dc- 
iclopcd tho Jfopof Society of LdmViirgh, whoso charter is datcil 2ith 
Slarch 1783 It was to comiinse a phjMcal and a litcnrj class , 
among the merabets of tho latter were Roh-rtson. Ilumo, llnrU 
and lUul, and among those of tho former Ilutton, Illock, I Jijfni^ 
Ducald Stewart, and M att Tho literary dinsion has been much 
less productii o than tho other A second charter was obtained in 
1811 Tlio society has published Tntnsaclioiut (4to, 1/88, Ac.) and 
Proceedings (8\o, 1845, Ac ) 

Tho Ltnnean Society for tho promotion of zoology and liotany 
was founded in 1788 by Dr (afteruards Sir) J E. Smith, m order 
to supplement tlio vrork of the Roval Sociity , and obtained a roj ai 
charter in 1802 TJic herhannm and collci lions of Linniru.s, wath 
the founders additions, were purchas'd after liis dwtli It re- 
moved from Sir Joseph Banks’s old house in Soho Square to Biir- 
Iinrton House (London) in 1857, and a«sunie<I tho npartmcrifs it 
now occupies in 1873 It hn.s piitdishcd Proceedings (184D, Ac ) 
Tlic Journal (810, 1857, Ac.) and the Transactions (4 to, 1701, Ac.) 

are divided into zoological an(n)otanic.al sections The lonely for the 
Eiieonragemenlof Arts, Commerce, and Manti/aelures took its origin 
ittl753 from an academy established m the Strand by the laiidstapo 
painter Vilham Shinlcy Attention was paid to the applnation 
of science to practical purposes, a subject passed os cr bs the Roval 
Society P Thibitions of pictures b> nalise artists were held, and 
the first cxlubition of tho Royal Academy took place in its rooms. 
A fresh start in a new career was made by the Society of Arts in 
1847, when it obtained n charter and tho jirtsidciiey of the Rnneo 
Consort. Tho International Fthibilion of 1851 rorang from tho 
smaller exhibitions previously held in its rooms 1 he Last Indian 
section dates from 1869, the foreign and colonial and the ehcinical 
sections froml874 Its organs have been Transactions (17S3 ISJn) 
and the Journal (1853, Ac ) Sir Joseph Banks, Count Ruinford, 
and other fellows of tho Royal .Society started the Royal fnsfiMton 
in 1709, when a site was purchased in Albemarle Street for “an 
cstabhslimcnt in London for ditfusing the knowledge of u'crul 
nicchnnical improvements,' to “teach the application of science 
to tho useful purjiosps of life ' The inslitutiou was incorjioratcil 
in tlic following year Ono of the moat important ejioclis in tho 
history of chemstry must ho dated from tho establishment of the 
lahoratorv where Dnvj and Faraday pursued their invcstiga*ions 
Belonging to tho institntion are foundations for proftssorshipM in 
natural pbilosojdiy, chemistry , and phvsiology Courses of lectures 
on special subjects are given ns well as discourses (once a week) of 
a more jpincral and literary character Its Journal has Ijccii isiimd 
since 1802. ’The London InsMuhm was established on a similar hasuj 
in 1805 and incorporated 111 1807 Tlio building in Finsbury Circus 
was erected in 1819 The Bnlislt Assonalion for the Admnecment 
of Science was instituted at York on 27th Scjilcmhcr 1631 in imita- 
tion of tho Itinerant scientific parliament held in Germanv sinco 
1822 (already referred to), and arose from a proimsal by Sir D 
Brewster A meeting is held nDniially in one of the chief prov incinl 
towns of tho United ivingdom Tho object of the association is to 
promote science, to direct general attention to scientific matters, 
and to facilitate intercourse lictwccn scientific workers Abstracts 
of tho proceedings and reports of committees are publeshed in tho 
annual JZgwrt (1 833, Ac. ) The JTi stoneal Society of iHicucc (1841) 
printed n couple of volumes , and tho Ray Society {IZU), instituted 
for tho pnnting of original and scarce old works (38 aols. have 
appeared) in zoology end botany, still flourishes. The Loyal 
Colonial Institute VOS founded in 1868 and incorporated in 1882. 
It provides a place of meeting for gentlemen connected with tho 
colonies and Bnti^ India, undertakes investigations into subjects 
relating to the Bntish empire, has established a museum and librorv. 

L'nrthnmborland Avenni 
(^ndon) It has published Proceedings since 1870 OTio Ficionee 
or Philosophical Society of Oreat Rntain, was founded, 
in 1865 to fom a connecting bond between men of scienco and 
others engaged in investigating important questions of nhilosonhr 
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nautics bnt ? U 880 ) is not restricted to aero- 
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ftits and Mich hranchos of acionco ns boar «iv>n tliein nas duo to Sir 
1) JirowstLi, hir J AlaLkiiitosIi, and othoi'S, it ^\as lULorporatcd 
111 1841, and Ins publishid Transaclioiis sinco that >car 

f '’i"" ‘"a *1 G'^tn'-ltnin of a ecnoral cliaractor arc aa 

Alitrclun, M( Jtht Soe.(lMU), Trans , Phtl Sw (1S40) AUoa, Soe 
I?”** 08ili), Ac ). JiiiiJIshire HtUlUuh ami Ac. 


«nrirMaireiiniiim(i«5 (VMA flSoll (IsSI.Ac). Uf^kciilicail III and 
^Aof (l!wi) UIniiliit,liam, Artf Hid and Micr Aoc asSM, iroc (ISffO. Ac.). 
Jdrmtmiham nmJ Sc Sbc (IS7U), Jniin. of arcliiLol(.j.liiil aco 

tion(H)il Ac), JAH Sm (Ihirtl liasaftmil foriimiiiotinu orariAiialrrsi-arcli, 

Midland Aaiiimllst BoUim 
S<Ki(li>Oj),'nitli i-nrloiia local aoclctlci 
alllllatctl to It UriRlttoa, hrlaUton oml Simcx Xal 7/W Aoc (18^4), Ann Ac 
jwrt<(lbj5, Au). llnNtol, Muvum and / thnir// (fanned In the niiialraiiiiation 
of tlic IiusIKiilimi /or lAc tdixmrnnrnl «/&. ,1U , nniJ the fine Arts ullli tlio 
Jit Aoc , foumlwl 1 m J) , AniiiniZW* Sec. (lt,«2), J'roc (18(.0, Au). Bnmloj, 
Id and Sr l/iib (ISij) Trans lJurlon.on Trent, An/ Hut and Arch Sec. 
(18T0). CnmliriilKc, Ihd Soc (1810, Incoriwntcd 18.1’), for tlio promotion of 
nliitoioiili) anil natunl bpIciui owns nmsruni and llbmri J’ror (IWIS, Ac.), 
Tnint (ISJl, Ac >. Csnliir, Nii/iimlin/* Sor (18117), Trans. Chester, See. e/Aaf 
Sc (1871) J’roc Cork, Jtoml Ind (1807), llbran , tiirfcrfon and Arch Soe. 
(I83ii). ConmifZ AojniI Ind , at Tniro (ISIS), dcttifcd to natural plilloaoplir, 
iistnral lilstorj, and nnllipiltic*, Joiiriinl (18W, Ac), Boi/al I otytechmc See., at 
(almoutli (1833 foundwl bj the dnutbti m of R. )) I ox and otlicra), for tho 
rncmim^cmcnt of ncfcncc and the lino and Industrial arts, Tmn* 

Litmlrrland Afsnc Jerthe Idinncrnirnt n/ii( nndSr (lS7bX ]>ro\ Ides a incann 
of union for the loc.il silintllle societies of Cuinlicrlnnd anil Dcstinorcland, 
Tmiii. Iktry Aat Hid and J hit Sec (IhlO). Vcronihirc Issor far the Adranrt 
mrnl of Sc (isol) Morvl N«l Uvd and Antti Cluh (1878). liumfntvktrr 
and Cidlnintn Sc , Ant Hist , nnil Aniiq See. (1870) Tmnr nundcc, Antii 
talfds s>c.(IS71) Easlboumi, Ant J/id Sne (1807), i roe (ISoO, Ac) fast 
of Smlhind Uninn of Aaturalbh Soelrlles (legl), rinn.'i. ^bbw^alo, Id and 
V Inst (ISjO), owns tilmratorj 1 Ikin, I lain niid Vorai/«Aiiie 7 It and Sc. A«oe. 
(1S38). rsMT AtrZd CZnft(lSSO), at Jluckliurst Itlll Trans, f scier, Aatiirallsts 
unhand Arrh Asaoe (1801). Glasgow, iJi it Soc (1S02), J’roe. (1844 Ac.), A’ot 
Hid Vie. (l8.ll), Proc (ISOS, Ac.) Soc. o/ 7 ifWArtfumfi»fs(lS7J), Pram. (1872 
Ac.) Glouccitcr, /// niirfSc, Aew (ISJS) On'ciiock PAtl Sae.(1601). Unit 
fax, PA f/ nnif lit ’he (1830), tuusrum and librnr} Ilcrcfonl, il oolhofeXatn 
ndirts firldUuh lirrrfml J omona and Tmn< (1800, Ac.) llert/anlshire Xat 
Hid Soe. and field Uah, fomicil In 1S71> from tlio II af/onl An/ HlsL Soc (1878)^ 
Troin lll),b )t)comlic, Ant Hid See (ISC,,\ Maga.lnr(lSM,/,e.). llull, 71/ 
and 1 hit Sw 0033), PniiK (1824 Ac.). Inicnicss, v Soc nnit 7 irm C(ub(lS7&) 
Isle of II hiht J hd and bi Soe (18o0) Arid (I ad) \al Hid Soe., at (Motor 
bnti (lSi8) Trans I»c<ls I'hll onil 71/ Soc (1830), Aaturallds Clnh (ISiO), 
Irons Iiciccstcr lit and Thd Soe (1837), 7mn«. iMwca, Ijems anil fast 
'>ns<ej An/ JlisU Soc (1801). Ll\cr)iool Id and Ihtt Soc (1812, nnltcdnlth 
Ant Hist Sue In 1814) I roe (isij Ac.) 1 hdoinathte’Sne (liiij\Tmns,,l olyttchnle 
Sne (1838) Jeuriiat (18 18, Ac ), Aatiiralists field Cluh (1800) Alanchrstcr, At/ 
and I hd Soc (1781), two acetions, one pliiaical and inathaiuattc.il tho other fur 
microsciipv and natural histor] , — tho original atatcinontn rosjicctlnt, tho atomic 
thcors wcrcki'siibj Dalton in the Vcmoir»(178n, Aa), field Aaltiraltsls nml 
ytrcA Sic (IsoO) Trans , Sctrntijic Students Assoc (ISuli Montniso Hat HM 
and Aidiq Soc (1810), ninacnm Aewhurj, flistrtet field Clnh (1870), Trans 
(1871, Ac). Noncaafii-on Tmio Zi/ and IkU Soc (1783)^ llhmrj , Sorthum 
lirriand, Ihirham, and Acicondle Aat Hist soe. (1830), a innaenm (oiicncd 
In 1884) Trans Norfolk, Aor/o/l and AoriricA Aatiimllsts Soc. (1809), Irnns 
(1870 Ac). N(>tllnfchim,7i/ ondPAil Soc (1801). Ortney Aidtq anilHat Hist 
Soc (IS 17), mnscnin Oxfonl, d/limofcnn Soc (1828) promotes all brunches of 
practical know IciIro I'alslcj , Phil Institution (1803) free lilitar} and mnscnm , 
Mr Coils imaciitnl Ills oliscnatorj in)8SA I’enrancc, Aal Ihd and Antlq 
Sbc. (1830), inuaoum, 7 roc (IMS, At) Perth, 7 it andAntlq Soe (1784) Perth 
shirr doc. of Sat Sc (ISoT) 7 roc (1809, Aa), PAc SCot/tsA An/araWs/ (1670, Aa) 
Vlimmitli, 1 1 vmnulh Inst nnd DrmnniidCornirallAal Hist Soc (1812k niuarnin, 
art gallcrj, and librar) Illchmimd hiehniond and AortA 7 idiiw Naturalists 
field Club (V>6J) Trans Utiion, Aaturaltsti. Hub and Sc Assoc. (iSb!). Scar 
borough Ihd and Arch Soc. (1831) mnacum and lilinrj Vrera I al/cy Anfn 
rallsts field Club, at Bridgciiorth (1803) Bhilllchl, 7il and Ihll Soc (1822), 
•ihedaitd I it and de doe at T.cnrick (ISol). Shro/sihln and Aorih II ales Hat 
Hist andAntlq Soc (181.) at bhrowalinr) domrnelshire Arch and Aat Hid 
Soc., at Taunton (1S49), Proc (ISjI, A a) Southampton, Hartley Institution 
(founded nnilcr 1>ci]ncst of 11 B. llartlci in 18.19, Incoriioroteil 1802) for tho 
promotion of scIcntlllA antiquarian, and Oriental studies and tho lino arts 
owns a mnscnm and Itbnrj Stafordshire (Aorth) Aatumlisis f Ictd Club and 
trrh vw. (rounded ns a iintnml histon aocitt) In ISOj, onlargesl 1877), holds 
moinldc meetings. Bllrllng, Aal Hist and Ardi Soc. (1878), Trans Btmk 
port, Soc of Aatimlids (Ib&i), Trans. Suffolk Ind of Arch and Aat Hid , 
at llnrj St Ulmnnds (1848), 7 me (1848, Aa), The fstri Anglian (IhAi, Aa) 
Swansea i.owil 7 i«Ii/ii/ioh (roinuU d 1835 Incoriiorated 188.1) w itli a mniH uin 
and Ilhnn promotes luitnml historj and npplicil sdenee, literature and lliio 
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l\nrringt(m,7« andPhit Soc. (foundcil lnl870niKmiuo .jj/er vie i iianeics 
shire Ahf Hist and Arch Soe. (18.10), has a “‘ira? J!<;"’'’Glcal mnaenm , 
Hiine«afc»A;rc7icZdCVi/A(18o4). Mliltli) 7 It ""'J,™'' 

II H/sAire Arch and Aal Hist Soe , at UcilzesOS 13), H id'Aira Afaga-fiic (1801 
ir-i AMnilHor, Jf {ndtor and i/on ^ Soc.t >VJtn0j,^n/ J/ist ana 

lit Soc (18j 8) lorfsAircPAft Soc (183-3), the mnsouni In the grounds of 
BtMar] s Abbcj,1ork, contains a remarkable collection of Bomnn roinalns 
Gealoq and Polutedinh Soc (1837) quarter!) meetings In Mirious Torkshlro 
towns, Aalnmfistj Union of tho natural hlstorj and sclciitino simlctlos of 
tho count) (fonnilcd lu 1801 ns tho llest P,iding Consolidated Aaturalhls Soc., 
reorganized in 1870), tho Aa/nm/W (1870, Aa) • . .. . 

A>niCA Capo Town, SonIA 47r PAfl SoA, 7mns (I8 i8, Aa) Jlanrittns, 

Soc of Arts and Sc , Proc (ISIO, Ac ) and Trans. QS48. *-e-) 

Aora Scotian Inst ,1’roc (1803 Ac 1887, Aa). Jloiitrjal, Aid Hid S^.Coon 
dlan Aaturalist (1807, Ac X Ottawa, fit and Sc Soc. Toronto, Oanadfan 7inf , 
Canadian Journal (18o2 T0),Pror (1^, Aa). 

IVDins Kingston Hoy Soc of Arts of Jamaica, Trans. (1804, Aa). 

Knoln Sr dMOc oPTrlntdaiT, Pn)A(1800,Ac) AvsTnALiAand Ni wUnaijiKD 
I^&rans llS^ Xc.) ,' Sonlh /I-«(ra|ioH 7as/ (183©, ll^rj 
ziw SoAo/S Anstrhlta AMoUand.AiieUandlnst Brisbane, Qnmidond7’A« 
sj Cliristclmrcli, Phil Inst_^ 



&C.) 'Wollln^ou, Mw Zealand InsL, 2Vtti«. (lt>09, ic.). 


»^i«i4<wdy was founded at Plilladclpliia, wlth?cfimiias llonUnw^i m uiT 
nnotbop" PI “* '™" “"Ited on ’Ft Januar) 17W 

|irpdcno<i Tlio wmerfcRH PhtlMophieal /fociftyis Rtlll In >icoruu8 llfn mid in 
f olticat oraniizcd sociefc} In (tio'uiiltra 

l^lllshM TranS™ /if y r--?"!/ r broadest sense It 

iw!f n ..JTi-m uf^i h )nnd7’roccc(line«(8\o, 1840, Ae ) Althoueh 
1.'’® In the exact sense of the word, tho Smithsonian Institution, the 
flmnnlo Zmeriea must not ho oiorlixikcil Itiras 

loumlnl at llAshliigton by James Lewis JIacIo, aftcrw-anls called Smithson 
a nalnnil son of Uiigh Smithson, dnko of Nortlmmherlnml Be dlrf"n iS 

mi1ni!i^ "*'‘®** •" 1S»8 amomileil Ui orer halfn million 

ilollnra, to f mild at WiuihliirtoH, under the name of tho Smltlisonlnn Iiistllu 
tlon, niusfihllshmcnt for tholncrcnso and dimislonorknowleilgeanioiig men 
Iho iiistltiitlon WAS catnbllshojl b) Act of Congress In 1838 Iho endow iiiciit 
has now been Incrmcd to half as ninth again ns the original licqncat. The 
National Aluscnm, fonndcil in 18 13, the nucleus of which ivns the natural history 
collccttims hrought homo bj the « llkis and other cqiloring oxpcililloiis, was 
kl\tn Info the enstod) of the Smithsonian liislltnOon in 1858 It has shite 
liccn Inrgtly Increisisi and Is now ^srtlcnlnrU rlUi In tho othimlofey, zoolog), 
and mfntralog) of tho United States TIio chief ftmctlon of tho institution is 
to assist sclontlflo rtsenreh and to act ns an oigniilzcil contra for the acoliaiigo 
of books ami siwclnitns with sclontlllc bodies and Indltldnals throuLhoiit tlio 
whole world Tho Annual Srports cinfo ftom 164(1 (8)o, 1847, tA), tho Smith 
jonloii Contributions to Knowletige (4to) from 1848, and the Miseellannns Cnlltc 
lions from J85B (8i o, 1892, Aa). Tlio Proerctlings and 7 nllelln (1876, Aa) of llio 
National Alusoiim nroissned under tho nntliuiit) of tho Smlthsoulnn inslltu 
lion, as well ns the publications of tho Bnrenn of Ethnolog) and tho ilidltlln 
of tho Philomiihtcal Society of ll'ashinglon Second in point of date conics tho 
American Anulemy of Arts and Sciences of Boston, inconioratod in 1780 with tho 
object of furthering tho stud) of tho antiquities and natural history of tho 
couutn Its Memoirs (4to, 1785, Aa) and 1 roeeeiUngs (S\ o, 1848, Aa) nro still 
publlshcfl Tlio Connecticut Academy if Arts and Sciences ivna iiicoriK>rat(?d at 
New llai on In 1799 At first onl) doi oted to matters comicclcd w Ith tho State 
of Coimcclicnt, it now embraces tho wholo field of the sciences amt nscllil artA 
It has Inmetl Memoirs (1810 IG), and now imhllslics Transactions (1880, Aa). 
Olio of tho leidlng sooktlcs in tho United States, tho Academy of Natural 
V/cKccs of Phllndi ItihIn, fouticlcd In 1812 and iiicuriiorntcd In 1817 iKissosscs the 
best natural histor) llbrnr) (15,000 \ols ) in Die countr) and one of tbe largest 
natural hls(ur) imisoums In the worlil, being esjiccInUy rii.b in cnncIiulDg) It 
Issues a Joitrmd (1817, Ac.) and Proceedings (ISA J, tc.) The Amci lean yHtomo- 
logical Society Is nicrgcil with it. Thu Pninlltn Institute of tho fniiio cit), In 
corporatciUn 1834, imssGsscs a llbrnr) , gh cs Icotnixs, nml Issues a Jnnriiaf (1820, 
Aa). Tlio Jloston isieitly if Aatural JHdory was inuiiilcd upon tho Jlnnean 
Society (1814) in 1830 and niLOnioratcil In lAlI It imsscsiu s a library and a 
cabtnotof si^lmcns It publlslicd tho iMlon Jniirnat ofAitliind History (8mi, 
18.17-03), fimowul h) Memoirs (Ato, 1800, Ac ) 1 roceedings (1844, Aa) nro also 
issued Tlio lyeaim ef Aatiiml History, New lork, was incorporated in 1817 
and has pnhilshcd Aiiiials from 2823 (1834, Ac ) and / roceedings (1870, Ac) In 
1870 tho name was clmngod to Neio 1 ork Amitemv of Sciciieu A nnmiicr of 
Amcrienn naturalists and geologists, Iini iiig held meetings la various cities bo 
tween 1840 and 1847, rcsoli cd tiiimsch cs at tlieir Boston congress in the latter 
icar Into the Anirnain Assoeliilton for the Adraneement (/ Aelence, which was 
Incoriraratcd in 1874 Its object Is " by iioriiHlicnl mid migratory mccttiics to 
proiuoto Intcrtonrsc lielw con American scientists Itlins jiuhIMicd Proceeiltngs 

(1849, Aa) The National Aeademg of Science was tiicoriioratpd at Mnshlngtim 
In 1803 with a slew to making the know ledge of apcclallhts maltablo fur tho 
scnico of Ooicrnmciit. Tlicro nro two classes of momlHrs, thoEO In mntlic- 
mntics and ph)Blcs and tbnso in natural bister) It luis Issued Annntds 
(Cambridge, 1885, A a) and 7 ejuir/s, as w ell os Memoirs (ISW, Ac ) The Academies 
of Sciences at Ban 1 ronclsco (1853), St Isiuls (1850, liicorjioratcd 1857), Chicago 
(l857, incoriiorated 1885), and Dnicnport (1867) lUsono sjicclnl mentinn 
Among thaniiialnhig societies of a goiiorol scleiitino character are— .JIbiiiy 
Inst (I5.S), Irnns. (18.(0, Aa), Proc (1870, Ae X Ann Arlw ic. Assoc. (187 j) 
Bnltlmnro, Jiraryianil Aeail rf Sc amt 7il , Trans. (18.I7X Bufihlo, ioe n/Aii/ 
V- (1801), JliilMln (1873, Aa) Olinrlestoii, Nl/Iot Sue of Aat Hid (ihjt) 
J’roc. (iSjO, Aa), Joiinial (4to 1859, Ac) Cincinnati, Soe of Aat Hut (1870) 
Jroc. (1870, Au) Licvolami, Acad of Hat Sc (I8a3X Innals and J rm 
llnbnqao, Joint fnsl ij/Su and Arts, Trans. Imllanapolls, Acad o/ Sc., Trans. 
(1872, AaX Madison II isconsin Acad of Sciences, Arts, and Letters 0910' 
Mullettn (1870 Aa), Trans (1872, Ae ) 3IInncapolls, Minnesota Aead of Ant 
be (1873), Hiilletin Now Oriciiis, Acad of So. (18j3), 7 roc. Portland (Mnliie), 
Soc. of Aat Hid (1850), J’roe (1862, Ac) I’oughkcciislo, Stoe of Aat Hid (1874), 

7 roe (1874, Ae 1870, Aa) Boclicster, Acad o/Nn/ .Sc. (ISSI) Salem CMnsAg 
fssrxi.oiintyAiit Hid Sue. (1831, now mi.rgod in tho As«* Jnslllidr), puhllshed 
iho American Aaliirallst (1007 08X aftenvards tssued by the Jealmiq Acml of 


1 HAWCI,.— iilC Arnnee vocu iMrxjrurj xmf c 

lI%o BCiinmto RCAilonlcsy BtAiulti at uiolicad of nil French BocicliiH 7ho VN*h/^ 
J AftofecAuf^ur, founilcil In 1795 nwl rococnlrwl ns of public uwfiilncHs b> n ilc- 
crtMi of lltli Ain} 1801) hns for its oljcct tlie oncoumgcincnt nnd stud} of JItt m 
tun, sclrnco, nnd tho lino nrts Two public wcotlnga nro held niimmll} Tlio 
Ahiiualn (1840, A-c ) Is Uk Utemrx orpnn Tlic fibrAVrf neouraifmfnt jmtr 
VJmht8lrle haUomle ims foundnl In IbOl for tho omcllorotlou of nil brandiw 
ofl'rcnch liuluRtr>,nndwns rpcognlzcdb} Iho fllntoiiil824 rrizesnnd iiiwlnw 
nro oirtTctl It publi«hcs n JiHWeffu Tlic Acailimit Auffonufe, AurMcy 
fucUirthrt Cbmwcrclnfe wns founded bj tho due do Alontniorciic} In 1830, nwl 
ttl«o oITtrs prires nwl mctlnls, nnd brinpi out n Jiulletln (1830. ^c.). 
cMion Franmxse jvur tArancement <Us iSe/r«rf*(187I), foundwl on tho niwlol 
of tho British ABWcIntlon, hohls ndgrnlor} meetings nnd publishes Conytfjs 
ItrmluSo Tlio scloutlfte cougrosacs whoso origin wna duo to the liiltmtion of AL 
Ju do Cnmnont o been noticed nt the beginning of the ftrtl^ 

Tlio deiartinontnl societies npj >or} numerous nnd nctl^c. Tlio ciijor are i iio 
following AblHJNllle, Soc tVJ'mMtaUon (1707) Af^nt (1707 Ac). 
iTAgr , ie , r/ Ar/s(178I), Heeuelinspi, Aa) Aly, Acad dcs be t 
on Ce. des Amts lie la be (1808) Mlm (1819, A a) 

Jhiff (lECS, 4LC.). Amiens, Acad , based on Soc JM (1/40) MM fl835 ^e ) 
<?oc Untirenne (1833), MM (1800 6.C.). Angura Soc. Awrf rfe 
(1S67) Mfm (1M7, Aa) Soe d Agr , Hk (1818), Mim (i&I, Aa) /sJc N/ss dc 
V el l, 0852), Annates (1Sj3, Aa). Angoul«me, Soe d Agr Aa, dr fa C5 oitii/« 
nsOSX Aaimtcs (1819, Aa). Aiinecj, <he. flormonlane OS-’J). -d""!'" 

A)nml7tcr Sarolsfenne (iSCO, A&) Autnn 

SiL,Ac.). Arms Aead (1738) J'«»* Osl8, AA)nnd other pnbllMtli.ns ^tnn 

je Aliiehne (1830), M/in. 0^7, 

r 0841), Hut) 08£. AC.X Jf&yYAk BcsS'ncon Arad dr) s. ; 

c.) Bcauwls, Soc ./Iwd 0817), pWi 

u (I7f»2# supprcRsed In li03 sc: ' A.c, fl6;»4). 
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III AsTnovoMi 


Astronomical obson-atorics nml tticlr publlcatlona Im\a boon nircnd} trcafni 
and cnuiiipratcil In Uic article Onsi n> atou\ Tlio iioiwl Astnnomtail SacMv 
was founded in ISA under the title of Attronomlail boeittv of Aondon, and was 
ineoriKimtcd on Ttli March ISSl It oucnplca ruunis in liurlln(,tun House, and 
has publlslied Vrmoira (J822, Ac.) and WoiilA/pAollcr^ (18J1, Ac.). Thera am 
also soeietles at Bristol (1808), Jiciwrts. I ixinmol (1881) and Lelpslc, ittiono 
mivhc (ic*. OS03), i «W (ISOj, Ac ) and I icrttl/ohrtschrifl (18W), At ). 

I\ Finsics. 

Tlio FAytioiI Socittyofl^ndon was fnnndefl In 1874 and rcglstcnMl under the 
Oiinianirs Act it luts publlslied i rocctiUnqs (1874, Ac.) Tlic Zoiidnu / lecMmt 
SoiirlvOSSO), did usehdwork in lts7rniisac(loin(lb37 40, \iil i )nnd J'roffoHiiff* 
<1S41>4 i). Sir bit mens was nni of tlio ori;,lnntora of tlio '<acMy of TV/r/rm/A 
J-noinfers nml Hertrlcinns, wliicli was ronndeil in 1871 and reslstcretl in ISb-l 
It owns tilt Ronalds lllimrt of tlectritit} and mayictism and publisltea a 
JouniaL , _ . , . . 

Umti D Status CbUaini Amrr Wretrlnil 8,if,, Jonra (ISib). bew 7ork, 
Anlionul Tittgr bninn, /e/irrmjAer (ISii4 70). Iiiami Cambrni, 8oc. Mim 
nfllqiie, ArrJiirf^ (1845) Farts 8of Ironf tie FAvt (rceopilrcd as of pnlillc 
atllite onlMliJanuarj 1881), J.idl GrnstAST Berlin J'livjlltdljelie Ret (1843), 
Aort«iAriHf tier 7 Av*ft <1847, Ac.), HtUtvInhnlfih I tr (1877), /IseAr (18S0, 
Ac) Brnlan, Jlivrilm/fwArr 1 rr brmVfort, J'Mlaluehrr } fr , Jahrftiifr 
Italt Naides, R. 4eoid iMle Sr, Fi*. r Mnlrm , /rmlir (ISjO, Ae ) and Attt 
(18tU). Rome, *n> AfgU ’<}<'tlrawipMI Itnl lIotiJtNn RntUnlam. Hii/mt/lcA 
ticnoobcAoji run 1 ror/omtirriinlilyte II ijAicgarlr, I rrhuiidel (1774, At ) 

V CiiutismT 

Fhnnnncenlic.Tl societies are plaetd in class xlll (Metllcine, At.) The 
Chtmiml socif/v of lomlon for the promotion of clienilstr) and the sciemts 
tmmedhtcli connected with it was Instituted on 2Jd 1 cbimr} 1841 a charier 
of incnrponllon was obtained In 1848 It pnbllsliis Vtmotri (1811, Ac)nnd 
Outirtcrh Jouriml (1840, Ac.). Cliinilslrt and Its connexion with tlio arts 
and airicultunl and tecbnlial niattora, forin the snljicti of the Jn-tilulr oi 
Ihemutni founded on 2d September 1877 and IncnriKinted on 2d October 1877 
Tlic tnnelii ofChrmml Iwlustry (IS8I) Is spetiallj detoted to tlio branch of 
chpmic.Tl iiuincert Tlic 'vKitlyof I'ullle AnahrU publishes the diinli/d (lS,«t, 
f c.\ Tlic oldest of the nninerotts iiliolo<„nphle sotiellcs la the J’hntogmjJile 
Cocifd/ o/< rrnl Frlhilii (18 jI), wlilcli Issuts nJourmil The AomI to/lrac of 
OirmNni was fomidisl In Inlj ]S4 j, and had a brief caret r It publWinl 
Jrmrlt (18lo) Tlie (anmliih virir/i/wns instlintcd in ISIo for the publica 
lion and tnnslatlon of works and paiitrs on chtniUtr} It tame to an tnd in 

1872 after Imlng Issneil SO \ols. , 

UsiTrn Statis bew lock luirnenn Chrmteat ^oc. (ISiC), Free (18iu) and 
/ourix. (18711 Ac). HuNtr I’arls 8bc. t/iimi';i<r,FiiH (I^, Ac.) (ItniitM 
Berlin, BriifseAr ChmivJi' ('fs (18 7), Ikr (ISOS, Ac). Irankfort, Chrm Ces 
Jena, Chtm l/tlmrat MUrzburjt, ChrmisAeCcs (iSi^ BoiiutiA 
'•noW. (hmihi Letlneh or Sm of Fohtmian Chrmish, Fprarg or Train. (lSi2, 
Ai y. IliisiA St Ft ersbarj,, J uiJ. (.hem. and Ihjp bee at Im , Journal 
(180<l, Au). 

M GrouxiT, MivrnAUoQT, AND FaUi1xivtouki> 

Among these the < ra/eclonlSoeirlvo/laimlort, foundeil jn 1M)7 and Inconiornlejl 
In 1820 U the laivc land most Important, It has I»''hll*li«l J 
40), rranmcllonsflSll, At ) and a i^uarltrlu Journal (1813, Ac.k JI'n 
A wiefnfion was Institnteit in 1858, nml iasuts J'roctcdingi (18o0, Ao.k The 
trimral<iglralSocirfv(187ti)has nnlteil with it tlio CrudallogladSocMii, it lasnea 
the tlimralojfeni Vaga me (1870, Ac.). 'G'®, 

founded in 1847 for the dclincnilon and description of BiUlsIi fossils It 

FuMirofioin ( tn \ ols 4to, 1847, Ae.). Tlio Conimdl Fownl rcoIoeiralSKielKlbM) 

detotes siiet Ini attention to the mining Interests of tlio 

Tranmctions (1818, Ac.) It holds Its meetings at Pciimncc. In Scollwd thora 

are the 6ral<w<e«/ iocriv o/hdlnburgh (lilt), w lilcli Iw-s ^2' 

and the Glayjaw Grologlral Voeirli/ (ISjS) which also has 

Ae ). Tlie Joual I eological Socirig of Ireland (18.82) Is cliictl} diraoled to the 

neoVogl of the countrj It publishes a Journal (18.17, Ac.) Tliero are also 

the (icologiml Aswindon-s of 1 ceils (1874) and laserpool (l^0)> 

^,rtlrsorLI«rpo.d(185n), Fresx, Monctoter(lS3S), ^11* , nn^o^ch(l^d), 

J roe , and the Yorldiirt broliyjirnl olid rerAnolmlmf fioletu, I ro^ (IW^ A<x). 

Unitmi States Loulsillle, hj , OAfo Falls Gtol^ ^ ^'Vwm-ol’ 
California Hale (,rolog boc. (1870). FnAScr Lille S^ FiW rfiiAenf 0^0), 
Amial«0874 Ac.). lla\re, Soe. GM de bormandif, Full OSi3. t»|»i 

&oe. Giolde trance (184) recognired 1812) nwanls the Frlx A Iquosncl (f tO) 
^rv thrae vi^ara Biilf (1830, jft.)and VrilL (1833 Ac), > 'g",-' iVl"'!: 
nfOTle(ns:o„nircd 188b) formcrlj ioe Mineral de trance,! idf Saint f tienne, 
Sm iTW tfin7ral<(l^i),B«K (18rdi,Ac). GEiotAirt and Au^JV HimoAin 
Berlin neitlseheGe^ r« 08 18), /(rrfir 08<^ «rilnni » rrnewAff^^^ 

I er Jahredirr Darmstadt, MillclrheinMrr Ceol l er (18.31), MUthell 0^ • 
Ac).' Dresden Gchl^s I erh^o). Festh Geo ll erfVimrn » 

K(T(18.Ww"!d/'“'cliarK;ijlf f J’XidoI 

(1800, Ac) Liege koe. ( M de Felglqne, Bwi w n 

Ai res. Sac. Faleonlol 

^ ’ \II MCTEOnOLOQT 

The Jnfernnlfoiml Mcleonloqlcal Congrev llrat met A lenna in 187i TOio 
Jfoj/nl Meleorologlcal Soelelg (1850) of London w ns { 

is Ouarlerlu Journal (1873 Ac) To this must bo nddcil tlio JintiM 
'soSely and^hc Seotlleh Melcondoglcal Soeielg, which holds its ^ 

bmgh and Issues a Journal (1800 Ac.). Fort 
Tnms 0833, Ac). Faris, Soc. 2«/(?<>ra?<s7 de 

bw«nrV^1f«rar5oj (ISi^, Ac) Ilamlairg, /Vtibellc (JSSU 

Z^r Mngdcliure, 1 er f landintrthseh 11 ellerUnde (1«>1) Me>“en, 
G^lsch IsT Aicniin, Oederreleh Ges f Melcorol , Zcitschrifl 08W), Ac). 
Modena, Soc Meteorolog Hal 

A'lII Miorosoopt 

The Fogal Mierosenjdcal Soeielg 08.83, ‘nonrporated 1^), with Tm^ 
riM’ CS)nii(l Journal hsOO, ^Lc.) the QuelfU Mterwcoplml CitilinsGj) ^wu » 

SM®, Ac ) aid thij-ro/nlMiCTmroploi^Irt./ 

are located in London Tliero are "'‘bnrlnn societies at Ming (^ Bn® 
(1877). Illghburj (1878) South laindon (1871) and Sjdenlmm (ISilk Among 

the Stale MfcraKo/i. Soe. ofJltmots publishes the Lens (1872, Ac ) , Buffalo, Arne 


‘Jet qf MtcroscopUls , New A ork, Mtcroscnp Soe. Brussels, Soe Beige de Mien 
srap.(18i6),i'rac I erfc (1875,Ac)and Aiina/e5(]878 Aci Berlin, bes / jlftTO- 
shop (1877), Atschr (1878, Ac) llonoi or, Oes f Mikroskop (1870), JakrtsUr 

1 \ BuTAN\ and llonTICULTURE. 

LIniiaan societies, srhich usunll) deal with both zoolng} and bntan}, are 
iilacLd in the gLiieral class (bo I ) Tlio longrls Jntcrnational iT Horticulture 
llrat met at Brussels in 1801 and the Congris Inlernational de IManique at 
Amsterdam In 1805 Tlie Aoj/al Botanic Soeielg eflnnidon (incorporated 1830)lina 


xiiiciai suciotlLS arc— Abenicen, .MorlA a/;^{ Ilortle Awoe. (1870), Trails. Ar 
brnath, Hortie Assoc. (1880). Blrniiiii,hani, Imt and Ilortle ^ (1830) gardens. 
Dublin, Rog Ilortle. Soe (1820). Ldinbmgli, Bel See (1820), 7'roe. (1837, Ac )nml 
Trails (1844, Ac), Scoltlsh Irborlc Soe (1854), Trans , Crgjgogamic Soc. of Scott 
(1875) Canada Kingston, Bel Soe ofCnnnita (1800), AiiiiRla(18U1, Ac V 
Unitpo bTATES Boston, BortlA Soc. (1820). bow Aork, Jorreg Bolanieal Chib 
Bull (1870, Ac). San I mncisen, Stale llortie.Soc hiiANcri licuurais, bee 
dfilorltc. cl lie Hot (18b4) Bull (1804, Ac) llordcanx, Soe if Ilortle Clinrtres, 
See d Ilortle. el de I illenlliirr Cbnnn},8ar lie J’omologlc. DUon, See iniorttr 
boutciuiv le Coiiitc, Soc. d Ilortle. Llsicns, Soe il llorhc. cl de Lot (1800) I utl 
(1800 Ac) I>oiis, Soe d llorhc. J’nitlqur (1S41) Bull (1844, Ac), bee lot 
(1872), Anilities (1872 Ac) Soc I omnloglquc (1872), J nil (1872, Ac) 3loiilliis 
Soe. d Ilortle. Mints, Soc. if Borlle t\ion, Soc tl Ilortle. Orhaiis noc. d Borlie 
(1830) Bull (1641, Ac ) Ibirls, Soc Aid d lloriic. (1827 deolnrcil of pulillo 
iitilitb 1852), Journal, Soe. Hot de tranee, I nil (1851, Ac ). Rnutn, Soc. lintr 
^Ilortle. Buhit Oenimln cn Lajo, ioc. riBor/lc, tknlls, fiocdBorllc. Trojes, 
Soc.d' Ilortle. 1 tninlllcs. Sec dBortfe Geu»ian\ and AuarntA lIusoAnb lierhii 
Bot ter (1850), I crAiimll (1850, At), Deidsehe Hot (fCs.flSS'D, llortieidt i es 
Bbinkenburg, fad 1 cr llonn, Bol I cr (1818), JnArculicr (ISui, Ac ). Drfsdin 
t torn Oes f Ju)t, Mttlhell (ISil, kc.) Krfiirt, ( iiriciilinii I cr brnnkfnrt 
rarteubau On. Fn Ibiirj,, Ul J er Oorllti, ( ortenUiii 1 er Oolha, ! hurlnfrr 
Oartenbait I er Klagcntnrt, hiirntrensehe I urtenbaii ( cs. laindsbnt J ol I rr 
(1804). Mtlnlngen, I cr/ fomolofficti I nririilmii Mimlcli, /uilcrurficbnrtculmii 
f CJ. Untisbon, A luticrlsche Hot Oes (1700), tlom (181S, Ac) and Brprrtoriuiii 
(1804, Ac). Bcntllnfcin, lomolog Inst Somlciabnusiii, Bol Icr bluUg^it, 
OarteiibniiOes ,Ftom Vienna, A k OartenbauOcs ,lMtan I cr , I crAniidl (is >1, 
Ac) Abelnmr, 1 cr / BliimIdH AbOrrburg, Bol /ii»l , Arlicllrn (ISil, Ac ). 
iTsnx »lllan,bflc Cr/lloff Bnl, dill (1878, Ac) Bnieiiuu tidfmtion des ye 
if llortie lie Belgique (ISeCI), Bnll Antwerp >.oe I on irilortle el ifAgr boc. 
J hgtolngiqne, AnnaletOSiA At) Mmt,es, Soe il llortie et thin Bot Bi'issch, 



V ZoOLOOT 

Societies dealing wltli natural bistorj In general, or zoologt and botnnv 
togetlicr, arc annngctl under class I Ilio Zoologieal Soeielg of I oiidon (rounded 
1820, hiconiomleil ISJ'i) Is famous for its collctllon of Iho aiihiials in Its 
gardens at Regent s Park It pnlillsbes I'roacdtngs (8\ o, 1820, Ac) and Train 
nelloni (4fo, 1W5, Ac) The oilier mctnnioUtan 

legists Union (ISoO) , t ntomoloqleal Soeielg jf lomlon 0^3). I , 

Mtonal t hh Cnllnrt Avoetattoii (1S8. ) Tlio Mnriiie Blwooical dutvlnlioii o/ 
Gmit Britain (1SS4), for tliu stndr of iimrino food ns les and aliell >■“>>. I'"" o 
laboratory at Fljiiioulb Tlio Fogal /ooloqtcal ^letg ^ Ireland OSJl) 
cattleiis ill the Fbcenlv Park Ihcro Is tlio British Ifekeeiiers dsMicl(i|ton 
fl874l. AiiTnAU t nnd New /i aland Aueklaml, Acelhnatfsatlon Soo. llria 
^ Uiristcbimb, 4rr?ium/ 8oe’ MellKinrne, nad 

Aedimat Soc. of I tetoria, leport (1801, Ac) J>>dner, derllmnf if ^ , 
Hales, Beport (1802, Ac), I ntoinolog Soe. of A'S II , Jrnns (1801, Ac k b^l 
lliigtoii, Mcdlniid An! nail 4eehmiit Sou Amiot Lalio Town, /oolog ^ 
Port linls (MaurlllnB), Soc. iTslcrilmat Canada Toronto, intomolog Soc , 

■''uXd Cambridge, Aullall Ornttliolog O?.™- 

1 fliul CluVt 2 fij/chc Ob74, ^c) Cluc^nnath /poh>ff y 

Bfiwrt 08*76, Ac). Illinois CiHtnilBrckeciKrs Asmtatlon ^ 

Sot flW3) Jepori 0874, Ac) , and dwer J ntomolog Sot, mergcil in the dcuil^/ 
Ataf'fe Soe , and Aiilomolra Sbr 


'IClHf I J Hil IIOIO, au /. »•»«» JL „ T diLr f 

Traraiii (I8Y7” Ac) ' rnrio Soe Aid d 4rrlinm< (1M4), Bull 
Ac I and C/iron Blmens. (187o, Ac), Sot Zoolog de trance I nil (jSiO, Ac), 

S^'pnlomX d» Aroucc »»•' ««■ ' 





'lki5rii«''r;i’"l'^f/iiradl 6 s77,Y<:c ) Breslau, f/igrIoJoff /ad Murilea (1801, 
icO fTr / Schley hiKktcithtmfeg ^eU^hr (1817, A<^) 

A^k FrallKWoS Cartri. 08 lO ^=.) 

rotm Ccs,, JahrlfiJeh ( 1874 , A.C,) nml Ancftricft/<Wn« OSOP, A-t) 

Briitehe Omltholog Ces , nallo, 

Bern, 5rAi«:l|Latoniol^^rt Genera^ 4w^ Boll (18b0, 



5oe Zpolog Atygntlna, Period Zovoy W 2Q 



227 


SOCIETIES 


rir Daitsaer Inffenievre, 7i$Ar (185T) and n>Acn«cftr(/» (1877, dc.), Jer 
I Elsentahnlunde Mad da Itauuwiu, ler, Ztschr Bicslnii, 

I «r f Go. derBlld AwiwfenSOJ) Coiutnnco, Mimsterbau I'cr (1881). Dna 
am, Sachs. Ingin u, ArchUtkcn I cr , I'rotol Hano\cr, .knA « Jngen Vtr, 
' Ztschr hlasmtartiBergundlluUcnVanntschenlcr Loobcu, K I Jtcrg Alad 
Mnnich, Jlagr Arm v Ingtn. I tr , Zt^r Pni|;aa, Arch mid Jngen j cr 
Mouiu, Oederr Inaen. v Arch Ver .Ztschr , Gcs. f Mdd Kunste. bwiT2ER 
L\\D I.ausannc, See, I <iudot«e tJa Jnein tt iIm Arch Zurich, Jlcr 
Jngen «. Arch Italt Turin, See degtl Jngeneri, 4ll( (1808-70) Beloiuh 



Lislran, At c. dos Fiigenhetros Ur J'ort , sec dos Anhilectos c Anheotoges 
Uadrtd, btic. Central de Arguitcitos. 

^AVALA^^>MILlT\Il\ Science. 

Tito regal United Serriee Jnstltntlon, first known as tho Aural nnft Villtarg 
Lfbrargand Ifusruui (1831), took tlio name of the United Serctee JiutUtdion In 
1830 and was incnri>oratcd In 1800 , It h-as a professional muscuin and pulillshrs 
n Journal OS07, i-c,). The homo of the soclct} la in London, as la also Unit of 
thcimtrtiitlon o/ ^araI Architects (ISOO), which publishes J ransactions (4to, 1600, 
Ac ) Thoi ojail Artdleni Jnditution (1838) which Issues Jl/iniifcs e/J rocccdtnm 

8 608, Ac), Is at llooluich, and the Jtoyal Fiigincen Jnstitulc (187j), which 
suts Fogal Engmcca rrofisstonal Fajiers at Chatliam. Canaus. loronto, 
JliUtaruJn t India Simts, tfnlfrd ‘^rrln; /nslKuIion 
Lmtld bxsTia Atw lork. Militant Serrice Jnst , Journal (1870, Ac) 
Fiuncl Paris, Fettniorc dei Ojiciers, now Cercle Militairr, Jlidt (1871, Ac.) 
GrRMA'sa anil Aisttia lIirsoARx Munich, Mtlllar Ges (18uS), JahrlSch 
(1871, Ac) Men IS A A, Vtlil Geogr Jnst , Arhciten (1871 Ac.). Holland 
U trecht, I ereen. tat I erspretding run Arniiia aangaandc sJjtnds I enlcdiging, 
Jaarsrfidtttt{lS72 i.r) and MerAen. Aoiwsa CIirlsILania, MKiM re Naiitfunif, 
kjri/eJ Milit TIdsskrtft (151% Kc ). Denduik Coiicnluinn, Arii/erideutAuli- 
slige SclsJab, Jlilit Tldsdrlfl CIST J, Ac.). 

XM AaniCOLTURB AND Tcades. 

The Fogal Agricultural Society of I iigland IsKan as the Fnnlith Agricultural 
S c etg in I80S and srn.s Incorporated In 1810 It holds annuallj nne iiiii,ratury 
meeting in some )urt of 1 iieland or Males and two nictllnga In I ondon sshiit. 
arc its head quarters tt puliltshes a Jonrmil (1810, Ac.). The leaillngpro- 
aincUl agricultural aocictiLS and assucLatluiia arc — AlKnlceii, Fog hartkem 
4gr ’ijc. (1813). Arbroath Angus 4gr 4stue Ilanhur} (ISJI) linsingstoke. 
Fag Counties Agr Soc (ISji). Hath Jhilh and II e<t of J ngl Soe. and Southern 
t nintiei Assoc. timn..cd in 1777, cnlarLisI In 185J, and rcoiganlzed In 18bi>), 
Jjetters and Papers (1780 ISIG) and JoiirHiil (18 j2, kc,). Uclfast, theiairo Agr Soe 
of ULtcr (181j), j ru h J Igr Assoc, of Ireland HlrkLiiIicad, 11 trrel and 
itrUnhead igr Soc (lit i). llrecknnck (IbOi). CarlnkL (1833) Oiclmafonl, 
Jjscx Agr Soe. (I80S). Chertsi) (183.1). Uiinuistcr (1872). Uublln, hog igr 
Soc, of Jixland (1841) Lllnburgh, llighlaiid and igr Soc. of Scotland (1781, 
incorp.jratcd In 1787), Trans (noo, Ac.). Halifax (1830, enlarged in I818) 
lpswn.li, Suffolk Agr issne, (18.81). Otlcj II harfedale Agr Soe Faislej, 
J enjrcvr'hirt Agr soc. (1803) Marwltk, woreeattr (183b). AriticA Cai>o 
Town, igr Soi Avstrslia bjdncj, igr Soc of \ s Hales BniTiati 
OoiANA Gcorgatow n, 7 oy .itjr and Coinmen,(a( .Soe Canada Montreal, 8 uc. 
iTAgr India Cakutti, igr and JJortie. Soc , Journ (18U, Ac.). 

I/nitijj States Allon},8(afe.dpr Soc , The Cultlrator and Journal Atlanta, 
State Agr Boston, 7nst of Technology Hoboken SIcrens Jnst efTeehnol 
Madison, Slate Agr Sue , Tran* (1882, Ac.) ^acrainenlo, Soc of igr and 
Jlortic ban Francisco, igr and Jlort Soc. Tni) , Fcntselacr J olgtechHic Jnst 
Mopccater, 7r(« 7nsf ofjndudrg 

Francf Algiera, Soc iJ igr (1840) Full Amkns, Soe. Jnduslrlelle (1801), 
Full Alifccra soc. Jndustr et Agr (18u0), Full Bordeaux, Soc iTAgr Bou 
loLiic, Sx. «r Igr Ciiii, Assoc Jiormande pour I Agr , rjnduslrlr, Ac. (1831), 
Annuaire (I8J0, Ac.) ^oe. iTigr el de Uunmcrce (1703), Mini (18jJ S8) and 
Full (1858, Ac) CliMona sur Jlarnc, Soc. (flyr , Ac. (I70S) tWnu (1807, Ac ). 
Elbcuf Soe. Jndustr OOoS), Full Grenoble ioc. dAgr ct iniortlc. (ISJj), Sud 
Ast 0055, Ac.). ImMans, 5oc da Matfnel Agr QS.i7), Full Ijona Soe des 
Sc. Jndustr (1803), Annates. SIontiKlIicr, 80c. iFAgr {1710) Full (1808, Ac). 
\ane\,Soe.kentr d igr Paris 805, )»,i( iPAffr de7Tan«0'''l , reconstructed 
in 1878 srith a aiew of instructing Ooacnimcnt on agricultural matters) Jfinu 
and JIull Rhclins, 8oe Jndustr (183,8) Full 0Sj8, Ac.) Bouen, Soc. Jndustr 

B JJull Soc. da Commerce el de CJnd Saint-JcanHl Angflj, 80c. dAgr 
Full (1833, Ac ) St Quentin, &e Jndustr (1808), 7 nil Tonlonsc, 
Agr GEnMAMa and Austria Huno Mia Tlio migratory Conyress 7)eid 
scher I olksutirlhe first met at Gotlia in 18 jS. tgram, hroatisch Slav land 
virths. Ges Flatter Augsburg Jandatrths I cr .Jandiv JAiitter Berlin, 
lerelnlgt Jkrlinerkrinflrute 11 Jndustr I'rr f Fefurd des Cetrtrbejleisses, 
Bonn, Janduurthsch Central I cr Bremen, Jandictrths I cr Breslau, Jand 
setrths. Central I cr , Schles Central reiccrlie 1 er Cassel, Jandvlrths Central 
I'cr , Mttihetl Cracoav, Alerlwit Cec, Annafen. Dantzlc, lolksicirths Ges. 
(1850). Darmskadt, 7ai«dirirf5s. J er , Afselr Drtaileii, A Oekonomic Ces. , 
A Sachs. Folyteainleum Ulrtli, Gtmrhc Ter Gratz A L Stelermarltschs 
landivlrths Ges. Grellsarald, Falltscher Central Per Halle, lAndiolrttz Cen 
<raM er Hanover, (7circrl»c I er Innsbruck, A / LandieMhs Gp,nom€n 
srhr , kdrnL Industrie «• QevrrU-Vtr Jcim, Landvlrih^ ImL KdnlMbcrc, 
05fi>re«w. Landwlrths Central ? er Lclpsic, Iflndir/rf/w Arew j er 
Gel Linz, A k. Jandxolrths 1 es. JUbtek landwlrths ler.MUIhrll Mtllil 
liauscn Soc. Jndustr , Full Mnnlcli, inndiotrt/is Arels I cr Polyicchn I cr 
Nuremberg, Tkiti/fectin I er Pcstli, t/nyar Alcr/nm Ces., Jlftlttiejt , Jnduslrtdle 
Ges. Prague, Fuhmtseher Gewerbe I cr , Industrie Ges., Milthm and Annnfen 
Batlsbon, Jandictrths Krets her, Fauernfrrund Stuttgart, A |I«rttein6 
Ccnlral-Sletfe, II oehenWalt Trieste, Alerlsiii (,rs Tilbiiigeii, Jandwirihs I cr 
Vienna, A k, Fetehs landtrlrlhs. Ges., Ztsriir Mlesbadui f*'*^^*" SwiT 
2CIILAND Ikm, Odtonom Oes Lausanne Soe, dAgr de la yave Jiomandr 
yurich. Ter / iatuhrlr/hs, u Gartenhau Itat^ l(?rorja, finnan 

CaulLiri, Soe. 4gr ed keonom ITorcncc, Soe. heonom. efl Agr , rendieonti 
Slllan, Aoc, Agr di Lomhardm Soo. Gen, degli Agrlcolt lUd d incomgg 
di Artie MestiaigDtseorsi Pomj^a, Soc, A^conom ed AgrgAttl Turin 
lUaie di Agrioolf . Assoc. Agr Jtal , Esercltasiont. \ erona, Aiocuu a Agrmlt 
Beloiuji 80 c Centr dAgrieuU. (185i), Full. Ghent Soc Foy dAgr elite Bat 
U6go, Soc. dAgr , Joum. (18j0, Ac.). \ erviera, Soc. Industr et Oommere. (1803), 
Full Holland Amsterdam, AardHJskundlg Genootschap Vcnenigtng roor 
Vedksvlxjt UrNMAnK Copenliageu,A Jandhnushdldntngs belskau , Del Mattd 
laMva.rk Aouwat Cliristlaiila Folytekniske Jorening SwtDE» A Jamil 
Innks Atademicn Bcaiv and Portuoal Barcelona, Son. Econom. Adas. 
Lisbon, Jnst J cal de Agrle. , Soe Promotora de Jndustr Madrid, Soc. Fconotn 
MatritcnsCfAnalss. Oporto Acad Jdlytcchn. Russia Dorpat,7£ FMSndlsche 
Oekonom Ges,, Jdkrhuch Famn, Imp Fconom Soe. Monthly reports Moscow, 
Imp Soe. gf Agricultiiralists Odessa, Imp Agronom Soc of S Fussla. Riga, 
Technical Soc bt Petersburg Imp. Aeonom, Soc , Trans , Technical Soc, Lou 
jiahia Bucharest Soc. Foumatne dAgr - 


XVIL Literature, Histort, and TUicilgoloot 


ae-iT m . •'i r 7 . • “7 rA"” aes Amtneantsles its first meeOng In 

18(5 mie JiOynlSMlcty of Flterature (1823, Incorporated In 1836), with Tmns 
(**1’ ?' 2 ’ ■^‘®tt“l Asiatic Society (1823), 

with -{burnal (1834, An), haao their headquarters In London, as well as tlio 
following lltcra^sodctlM and printing clubs, all of which issne publications 



aaith TransaclioiisandJapersimi, Ac.), and the Manx Society fl mu), at. linn pl-s; 
niaj also bo mentioned 

The oldest and most Important soclotj In England dealing wiUi history and 
arehicolc® IB tho Sxlety of Antiquaries of Jandon, whicli enthusiasts trace to 

f\n naQ(\(«la4.8f\«\ €r\nml<wl Kv AvAi8l\lu1,fva-k iE«n m as a. 



the Arche^oglcal Journal (184o, Ac.), the FnllA Archaologiml Assoetatloa 
0813), with Journal (1840, Ac), tho Aumismalie Society (183(n, Issuing the 
A iimlsmatic Chronteie (1838, Ac ) , and the Foijal Uistorleal Society (1808), with 
Tranmettons, belong to London, ns well as the following historical ami anti 



EM (1883), liUbeltns Club (1870), Seal (1883), Soe. FibI Areho'ol (1870), Soe. for 
I rot Ane. Fulldtugs (1877), Tojiogrttphiad (1880) Tlie Society of Anttgnaries ej 
Scotland (I'OO), at Eiliiibiirgh, and tho Irish Ardimoiogy and Celtic Society, at 
Bublln, arc the leading associations outside London Among others oro— 
Aheniccii, Arir ^Wiiiy Clw5 (lS8i«), Feilfonishirt Arehaml and Architect Soc. 
(1811), Bristol, TlrlsM and Gfoueez/er A rcA Soe (1870, Cambrian Arch Assoc. 
(1810) tambrtilge Antiq Soe. (1840), DuhUii, Boy Jlist andArdi Soe., Barham, 
Surfeet ‘Soc (1834), Essex Arch Soe (18o2) Exotcr, 7)ioeiuaii 4n* Soe. (184l) 
GlatgowArdi Soe. (ISoO), Kent Arch Soc; (1857), Jane, and Cheshire Antiq Soe 
(1883) Mnnchc.stcr, CAclanm Soe. (1843) , Kewcastle on Tyne Soc. of Antiq (1818), 
Aorwich, Aor/ofLandAorioIcA irch Soc (1840), OxfonI, .drcAfleel and Jlist Soo. 
(ISOO) and Fist Soc. (1883) , Furbeck Soe. , Sussex Arch Soe. (1840) , VVelshpool, 
7 oioys Jjand Club (1807) , and 1 orltAire AreA and Topi^ Assoc. (I80u), 

Canada Montrrnl Soc. Jlist , MJm. (1850, Ac.) , Jlumism. and Antiq Soe., 
Journ. (1872, Ac.). Quebec, J if mid Fist Soc , Frans (1887, Ac.) Toronto, 
Jit mid Fist Soc China Hong Kong, Boy Asiatla Soc. Shanghai, Jtoy 
Astatic Soc , Journ. (18.i8, &c ) India Bombay, Boy Astatic Soe. (1841), 
Journ (1814, Ae). Calcutta, A elidio Soe of Fenqal, Journ (1832, Ac.) and Thnoe. 
(18(i.>, Au). Colombo, Jtoy Asiatic Soc., Journ (1844, Ac.). Singapore, Boy 
Aeiafie Soe 

Unitud States Baltimore, FN Soc Boston, Mass. FIs' Soc , Cdllcettims 
G702, Ac.) and 7 roc. (ISoO, Ac.) Few Engl FhtJtcn Soc (1840), 7 roc. Anrr 
Oriental Soc (1843), doitrn (1840, Ac.). Brunswick, 77(s( Soe. Clilcago, Tint 
'Soe, Concuni, Fisk Soc, Coll (1824, Ac.). Hartford, Amer Phildog Soc , Hid. 
Soc, Co/k (I80O, Ac.). Madison, 77fz( ^,Cdli (l855, Ac.k Minneapolis, BbL 
Soe , toB (ISO®, Ac.). Montpelier, Fist Soc of I emiont, Colt (1800, Ac ) New 
Aork, 77faf Soc, CM (1811, Ac.), Gencalog Soe., Amer Fibrary Assoe (1870), 
Ffbr Journ Fhlladclpliia, 77{<( SOc, Veni (1820, AcA, Jfimtsm andArauSeis 
Portland, Value Fist Soe.,CM (1831, Ac.). Pro7 idence, 77{st. Soc, CoB. 
Richmond, Ptry Fist and Fhll Soe.,J^bl (1874, Ac.k StBouis, 


(1837, Ac ). _ . . . , . ^ 

Missouri Fut Soc Sn\annah, Fist Soe , CM (1840, Ae.) Tojiekn, Fist Soe 
Trans (1881 Ac ) Worcester, Amer Anttq SOc,7‘rocnnd ArcA Amer (1820, Ac.); 

Fiiance Hio Congrts ArchMoglqite de la hrance firat met in 1834 TUgiers, 
Soc Fist (1850), Bci lie (I8AI, Ac.). Amiens^ Soc. des Antiq p830), JIfem (1888 


OOr lltfl liOUVyi JlQl ilV liOt/Vy AJUlUAIDs dlWHl lAO«n//y 

Ac ) and Full Aiigonliuio, Soc Arch et Fist 0044), Full Boidcaux, Sm 
Anhcol 0073). Cam, Soe dcs Anttq de Normandie {ISM), Mem (1835, Ac.) and 
Bull (ISUO, Ac.), Soe Fmn. dArth (1834), Conipfes Bend (1831, Ac.)andBiiI( 
Venz (1836, Ac.). Constantine, "Soc Area 0052), Feeneil D(Jon, Comm, de* 
InffyiiM’S (1030), V7 »l (1833, Ac.). Limoges, Sbe Fist et Arch (IBi i),Fulk 
Ijons Soc7/i»(,7iK,ffArra (1807), AKm. OOOl, Ac ). Jfontpellltr.SocAreft „ 
Wm (1835, Ac.) Kniicj,Soc iTAnTi de iorraine 0848) M/m pOoO, Ac.)ond 
Joum 08j 2, Ac.) Kaiifes, Soc Arcft 0846), Full (18j 0, Ac ) Orleans, Soc 
4rcA ctFist (18411) Mini (18 j 1, talanil Bidl Paris SocAnf desAnliq detr 
(lascd on the Aeaa/uile Celllque), Mi m (1817, Ac.) and Full (185L Ko.) , Soe. its 
rFlst de France (1833) has pubJished about 270 vols. , Soe de FEcole Nuk dis 
Charles (18.i4), Ftbliothiqve , Soc. Aslalique OBSH), Journal Asia! (1822, Ac) 
Ac., Soc Fmn dAreh etdeNimism. Soe. del Fist du Frot 7ran , Soc da 
Fingnxstlqne , Soc. FlUiogr PSOM, FAyblVHon Poitiers, Soc des Antiq (1834) 
Mem. Roiim, Soc. del Jlist deKorm (1809) ThiW Toulouse, Soc A rdl 0031), 
Mem Tours, Soe. ireh (1840), JIfem 0842, Ac.). OrjuiANT and Aubtria- 
Hunoari Gesam. Ver d D Cesch si Alt rerefne 0052) Agram Oes, f Slid- 
Slav Alterth Altciiburg, Gesch si Allerthums Oes (18SS), Mittheil 084L Ac.). 
Angsbuig, 77bf Ver 08.», reorganized In 1834) Jahresber pOSi, Ac.) Baden 
Alterthnms I er 0044) Sdirifleiu Bamberg, Jlist I er CiSM, Fer (1834, Atk 
Berlin, J cr / Gesdi d MarkEmndenb 0830) Forse7i«iiyen0841, Ac) lerfd 
Gesch Jkrlins {lS0o),SchrVten Fist Ges 0872), Mittheil , Arehadog Gea.(1841) 
Archucl Zeitiing Knmlsm Ces. {1843), Jahresber (1845, Ac.), 7/ero7d GOCO) , 
Fhil Pec 0843), Ber CnfanlT 0801 Ac.) Ges.f F Fhttologle {1877) Jahresber 
0870, Ac.) Bonn, ler/ illerih {18il) Jahresber SocPAfWoyoO^) Bran 
drnburc Fist ler {IBIIb), Jahredier 0870, Ae.). Braiiiisbcrg, 7f« Per O.OoO 
Ztschr {I 80 S, Ac) Brcslan Per / Gesch si. All SChl 0848), ZMr (ISjO.Ac.) 
Freslaucr Flchlcrscbnle (1800). Cassel, Per / Hess. CescA (1834), Ztschr OS3i ^ 
Ac.) Cologne Jlist I er 0<>54), Annidcn (1855 Ac> BaraistaiU, Fisk ^ 
08M), ArcArr 0835, Ac.)L Bremen, A Siiihs. All I cr ClSSi), Jahn^ {1^, 
kc) and Mttthrtl (l83o,&e.). FranUort, Ces. f DcutschtandsSlk GesAiAls 
kunde 0810, since 1576 under guidance of Centml Dir d Mon Gemy,Mom 



AAttilk/tVAi 

i.^) and Mittheil (I80G, Ko.), 

Ac). FSrsenver d V Fuchh^ndler082o) Xfh 

Ces. (1814). miicck, Fanslseher Oes Ver OfiO). Mnniclgj^/lrt 1 re ( ^ 

Ai^lrJl&O,, kr ),_Flerthnmsl er OJ»l^ e^/ 

Imcrin, I fT / 

utber iiubbcatiouih 


S^rOoS), lind 'united with It In 1874 ihoFitI rr {Ism ' 

M^kl A^)ani other pubh’cal 
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(to Eudolpli Gualtlier), tlio sacraments (to Jobann Wolfi) 
Not till tbe fate of Servetus bad directed bis mind to tbo 
question of tbe Trinity did ]ie throw out any doubts upon 
this subject At Geneia, in April 1554, be bad uttered 
incautious remarks on tbo common doctrine, emphasized 
in a subsequent letter to Martinengo, tbe Italian pastor 
Bullinger, warned by seieral correspondents (including 
Calvin), questioned Sozini ns to bis fnitb, and recened 
from bim an explicitly ortbodov confession, afterwards 
reduced to writing (lotli July ISo*)), with a frank reserva- 
tion of tlie right of further inqiiirj A month before 
this Soziiii bad been sent with Maitino Muralto to Basel 
to secure Ocbino as pastor of tbo Italian church at Zurich 
There can be little doubt that tbe minds of Sozini and 
Ocbiiio (a thinker of tbe same order as Cimillo, but with 
finer dialectic skill) acted powcrfullj on each other in the 
radical discussion of theological iirobleins Sozini lost bis 
father in 1 556, an event which ini olved him in pecuniar} 
anxieties To what property ho was entitled does not 
appear, he got nothing under his father’s wuU Fortified 
with the most influential intioductions (including one from 
Cahun), he Msited in 1558 the coiiits of Vienna and 
Cracow to obtain support for liis appeal to the reigning 
duke of Florence His object w as to realize his own estate 
and secure that of his fainilj It is a sufficiently curious 
circumstance that Iilclanchthon’s letter introducing Sozini 
to Slaximilian IL nnokes the historic parallel of the 
emperor Constans rendering a hospitable reception to 
Athanasius, when he fled from Egipt to Treies Well 
received out of Italj, Sozini (who does not appear to haio 
got beyond Venice) found ho could do nothing at home 
The Inquisition had its eje on his famil} his brother 
Cornelio was imprisoned at Bomo , his brothers Celso and 
Caraillo and his nephew Fausto were “reputati Luterani” 
at Siena, and Camillo had taken refuge in flight In 
Au«nist 1559 Sozini returned to Zurich, and wo hear little 
more of him His brief career ended on 14th Slay 1562, 
at his lodging in the house of Hans Wyss, silk-weaier 
The news of his death reached his nephew at Ljons 
through Antomo lilaria Besozzo Fausto repaired to Zurich 
and got his uncle’s papers, comprising i cry little connected 
wTiting, but a good nianj notes Fausto has so often been 
regarded as a plagiarist from Lcho that it maj bo w ell 
here to state that his debt to Lcho, soraew hat over-estimated 
by himself, was twofold (1) Ho derived from him in con- 
versation (1552-53) the germ of his theory of saliation. 


(2) Lelio’s innpbrase (1^61) of m John 1 las the 

betrmning of the gospel” gaie Fausto a hint of Biblical 
g^Qcr0sis b} help of w hich ho constructed a now Christologi 
Apm:t from ^ese suggestions, Fausto owed nothing to 
Leho except n curiously far-fetched interpretation of John 
vui 58, and the stimulating remembrance of his pure 
character and briUiant gifts The two men were of totall} 
diflTerent genius Lelio, impulsn o and inquisitivi^ was in 
quest of the spiritual ground of religions truth , the drier 
mind of Fausto sought m external authority a basis for 

the ethical teaching of Christianit} ^ ^ . p , 

Sozini 8 extant imtings ire (1) De SaeramenUs Bisscrialt^ four 
parts, 1660, and (2) Be Jlaiurrcclione, a fragment Both were Uftl 
pnnted ini’ ctL Soeim, t(em E Soncri 
1654, 16nio To these niaj bo added Ins. Co)i 
m Hottinger, Etsf Ecclcs E T, vol ix , sec. 16, part s, 
about twenty four letters, some still uuprintcd , hut the 
portant will be found m Illgcn and TreJiscl, and (the earliest) in 
the edition of Calvin’s works bj Baum, Cunite, and Bcuss. band 
adds a iJAfliMorfi'i in Esaiam Projthetam, of which nothing is Known 
Beza snspectod that Sozini had a hand in the Be JBcretia^ a« 
persequendt, 1553, and to him has also been assigned the Confm 
Ubellnm Calvini, 1554, but these oscnptions wen, not made till 
bis ncnlitw bad identilied bis name witb aitiie hcresi, ami an 
not supported b\ internal o\ idencc To Leho also Be» mssiCTcd 
(lu 15^) an aiiona inons Lrplieatio (1362) oftlit proLiii of St Tohn s 
Gospel, which was tbe work of taiisto Tins error, adopted br 


Zanibi, has been the chief soiin.e of the nnscoiiception wbioli repre 
sents Lolio as a hcrcsian.h In Franc Giiinio’s Jh feiitio Gath Beet 
deS Trin , 1690 91, is an nnoii}anous enumcratio of inotucs for 
adbcriiig to tbo doctiiiic of tbo Irinity, bj some ascribed to Leho, 
b} others, with somewhat nioio jnobabihti, to Fausto 
For the lift of L. Sozini the l>cst guide Is TrechscI, T>\t rm Anittnn nr F 
SoeSiL, lail ii , 1S14 , hut then arc i-nhinhlc materials in Illgcn, I ila U Snclnl, 
18U and csucciall) Stgiibolanfll ilam rlPorfrlnam 7 Soe &.c.,lSJn Wallace 
(-liiftlnn , 1 S>j 0 ii 03) gi\cs the oniinan Unitarian Tiin’ reiving on 
Hoik, Da Porta, and Luhienccki see also Donot Maur) s farli/ Souiva <J 
hiqU'ih Unit LItM , ISSI, chap {> Use has hecn iiiadt ahnic of un]>rintcd 
Boncccs 

II Fausto Paolo Sozzini (1539-1604), theological 
writer, was born at Siena on 5th December 1539, the 
only son of Alessandro Sozzini, “ pnneops subtilitatuni,” bt 
Agneso, daughter of Borgheso Pctrucci Ho was thus 
descended on the one side from the long line of great 
lawyers, of whom Marnno the elder is tmditionallj said 
to have been the first heretic of the fannlj, on the other 
fiom Pandolfo Petnicci, the Cromwell of Sieiia His fathei 
died in 1541 at the carl} ago of thirtj-onc Fausto re 
cened no regulai education , he was brought up at home 
with his sister Fillidc The influence of the able women 
of bis family communicated a strong moral impress to hi*? 
thought His jouth w-as spent in dcsiiltor} reading at 
Scopoto, the countrj seat of his familj His carl} intel- 
lectual stimulus came from his uncle (?elso, an e^jyrit Tort, 
though always nominally a Catholic, and the founder of 
the Accademia dci Sizienti (1554), of which Fausto was a 
member In 1556 his grandfather’s will made him indc 
pendent by leaving him one fourth of the faniil} estates 
Next } ear ho was enrolled in the famous Accademia degh 
Intronati, the centre of the intellectual life of Siena His 
academic name was “II Frabtagliato’ , he took as his badge 
“un mare turbato da venti,” with the motto “turbant sed 
cxtolluiit ” About this tunc Panzirolo {De Clans Leq<t. 
Ittterpj ) , not published till 1637) describes him os a young' 
man of fine talent, and bespeaks for him a legal career 
But Fausto despised the law, and pref cried the wnling of 
sonnets Ho was suspected of Lutheranism m 1558-50, 
soon after he came of ago (1561) ho Aient to L}ons, being 
prababl} cmpIo}ed there in mercantile business, he re 
Mbited Italy after liis uncle Lolio’s death, we next find 
him enrolled for a short time in 1562 ns a member of tho 
Italian church at Genma, he returned to L}ons next 
year The c\ angelical position was not radical enough 
for him His Eephcatxo (1562) of the jiroeiii to St John b 
Gospel shows that already he attributed to our Lord an 
ofticiol instead of an essential dcit} , a kttcr of loCj 
reiects the natural immoitality of man (a portion developed 
long after in his disputation with Pucci) Towards the- 
end of 1563 he confouned again to the Catholic Church, 
and spent tho next twehe }cars in Italy, partly at comt 
Przipkowski, regardless of clironolog}', places him in the 
service of Francesco, grand-duke of Tuscan} His iinim 
hshed letterb show that ho was in tho benico onl} of 
Ibabolla de’ Medici, Francesco’s sifter This portion of his 
life is obscure, and bo afterwards regarded it as wasted 
Till 1567 lie continued to gne some attention to le^i 
studies He found time to write (1570) hib treatise Dc 

Ancioi itaU S Scnplm i In 1 571 XSmTr 

haps w ith his mtroiiess At tho end of 1 o i J ho left Itnli , 
and after Isabella’s death (strangled b} her husband lu 
1576) dechned tho oicrtures of Francesco, who 
to return Francesco was prebabl} aware of the nio nc 
whS Sozzini to quit Hal} , for there ib ei eiy ^son 
to beheio the statement of Pr7}pkowski ^ 
duko agreed to prottet Lini in tbe eiyoviiicnt of 

ofS pwUj “ i“"i! “ 

bi3 own immc Sozttm non n poctw 

"T S' a ' Kn't ’S d1Sh«.' 
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and the £(/t li} Wnllacc (^nfifrin Tikx; , U 800) TIic »1vctcli lir 
Ointd In CJt Bnltct d’ltalta IStfC, lol 11 , ^\cs a concalogr or tlio Suzziiil 
(neo line some correction). The best deftneo of Snzzlni in hi* relnttnnz with 
lltvlrt IS bj James \atcs, In Chri^ Pionttr, February 1884 , a lew fiiroumblo 
view is taVen bj tlio Hungarian biocrapber of D4>ld (Jnkab, Dartd t FmlHt, 
ISTO). Of his system, most generallj known tlirougli the Racorlan CttlteJti$m, 
1603 fplanned bv Sozzint, but chiefl} carried out bj others, prlncipall} ^hinatz 
tnnslatcd b> Rees, 1818), there is a s^ial studj bj Fock, Dtr bocinianbmiuu 
1817 See also ' Tlie SozHnl and their^hool, in TAroI Jiei , 1870 (corrected in 
drift li/e, 25t1i August 1SS3). Use lias boon made aboso of unpublished 
papers In the arcblres at Florence, with others lu the archlses, communal 
lilinry, and collection of Pidro Toll at Siena. GO ) 

SOCORRO, a toira of the United States, in a county 
of tbo same name in New Movico, 76 miles south of Albu- 
querque junction on the Atchison, Toiicka, and Santa F4 
lUilroad, lo beautifully situated in the Rio Grande \nllcj 
It is the centre of a siher and lead uiiuing dibtiict, and 
has a stamp mill and smelting uorks Fruit growing and 
cattle-breeding are prosecuted in the vicinitj' The popula- 
tion, including old and neivtown, was about '5000 in 1887 

SOCOTRA, or Socotora (Arabic Solotid), an island of 
the Indian Oeean, 150 miles fiom Cape Gnrdafui and 
about 220 from the Arabian coast Its length from east 
to west IS 71 miles, its greatest breadth 32 A plain 2 
to 4 miles wide skirts the greater part of the coast, while 
the interior is mountainous The granite peaks behind 
Tamarlda (a village on the north coast and the chief place 
111 the island, but noiv much decayed) rise to a height of 
4000 feet, and a limestone chain connected w ith these runs 
north and south with an average height of about 1000 
feet The climate is moist, but not unhealthy, with much 
rain, especially during the south-west monsoon At this 
season the temperature rises to 80° or even 95°, but on the 
whole the heat is not ovccssn o The scenery of the island 
lb very striking, with bare rocky’ heights and fertile v alley’s, 
but there is httle cultivation, the inhabitants living mainly 
by their vast flocks of sheep and goats, or on dates, home 
grown and imported Milch cows are niiinoroiis near 
Tamarlda The population is about 5000, of two distinct 
types The nomad inhabitants of the uplands are a peculiar 
race, well built, vv ith good features and long curling but not 
vvooDy hair, they’ resemble neither the Arabs nor the 
tSoniill In Tamarlda and other villages and towards the 
eastern end of the island the population is a mi\turo of 
Arab, African, and other olomants, oven including Portu- , 
giieso The native speech is not intelligible to ordinaiy 
Aiabs, but Wellstcd says that it can soinctiincs bo made 
out by Arabs from the opposite (Mahro) coast In fact, 
according to Ibn Mojiwir and HamdVni, the Socotrans in 
the Middle Ages were regarded ns Mahra and spoke the 
Mnhia dialect Their way of life is rude and sinqfle in 
the eiLtroine, but they are hospitable and gSliorally well- 
behaved, though they have almost no goveruniont, they 
are nominally dependent on the sultan of ICeshln A certain 
dopendonce (at least of places on the coast) on some sove 
reign of the Arabian coast has endured for many centuries, 
except during the short Portuguese occupation of Tamarlda 
by Albuquerque From 1876 to 1886 the sultan of Kcshln 
vv as bound by treaty not to cede the island to a foreign pow or 
or allow settlements on it without the consent of England. 
In 1886 it was formally annexed by Great Britain 

The fauna and flora of Socotra are peculiar As regards 
mammalia the civet cat is found, but the ordinary wild 
beasts of Arabia are unknown The flora was studied by 
Professor Bailev Balfour in 1880, and liis account of it is 
about to be published by’ the Royal Society of Edinburgh 
The most valuable vegetable products are now, as in the 
ISfiddlo Ages, aloes and dragon's blood The Socotran aloes 
(the French clncotin) is esteemed the best in the world 
when unadulterated In old times the ambergris of 
Socotra was also famous 

SovOtra was known to the nncici u ns the wlo of Dioscorides , 
this nunc, and tliat hj 3\hich the island is now known, arc usuallv 
tneed bnok to a Sanscrit form, Bv ipn-SnkhAdhara, “the island 
abode of bliss,” which again suggests an identification vrith the 


rVoi ,!.SaI/xom of AgnUiaTchidis (§ 105) Tlio of the 

Erythrrcan Sen speaks of tho island ns peopled only m one nart h\ 
n ini\od race of Arab, Indian, and Greek traders It was subicct 
to tho king of the Incoiiso Countrr, and was n meeting place of 
Ambinn and Indian shijis Cosnins in tho Cth contiin says that 
tlio people spoko Greek and wore largely Christian, with a bishop 
sent from Porein Tho Arab gcogmpliors also had a tradition of 
an early Greek sottlomcnt (which they naturally ascribe to Alex 
andtr), but also of later Persian influence, followed by a settlement 
of Mahra tribes, who partly ndo]>tLd Christianity Tlie Socotrans 
remained Nestorian Christians, with a bishop under tho metro 
pohtaii of Persia, through tho Middle Ages (Asscmani, 5 0 , lu 
•I’iO, comn Mohallobt, in Abiilfoda, p 371), but in their isolated 
position thev have gradually lost nil trace of Christianity except 
reverente for the cross, and practivo tbo old South Araliiaii moon 
worship There was much more at hast of tho forms of Christ 
innity when Europeans first visited the island in tho 16th century 
In tho Middle Ages Socotra was a station of tho Indian corsairs 
who liarasscd the Arab trade with the far Fast Tlie population 
seems then to hav o been much laigcr , Amhnn wntors Mtiniato 
tho fighting men at 10,000 

Sm, ftir tbo hlstorj of Siicotra, Yule Marto Polo ii 400 M , and, besiilos tbo 
nntboritlt's tboro cited Vdkilt, 1 1 , nmndiinf, p fiS Kazwhil, ii £4 For the 
^tato of tlio island at tbo licgliining of ttic IStli cinlitty see tbc accoimt of tlio 
!■ toneb cxpislitinu to V emen In 1708 (I tangio neW A mllo lellet, V enicc, 1721) , 
and, for tbo present centnrv , W olLstcd, Cll/i nf the Catljdn, vok ii (1840k bor 
tbo topogrnplij , Ac,, see Ittl Sm Pilot, 2d wl , l^SJ 

SOCRATES, son of the statuary Soplirohiscus and of 
tbo midwife Pliiennrcto, was born at Athens, not earlier 
than 471 nor later than May or Juno 469 n c As a y oiith 
ho received tho customary instruction in gymnastic and 
music , and m after years he made himself acquainted with 
geometry and astronomy and studied the methods and tho 
doctrines of tho leaders of Greek thought and culture 


Ho begun life ns a sculptor , and in the 2d century Ana 
group of tho Graces, supposed to be his work, was still to 
be seen on tho road to the Acropolis But ho soon aban- 
doned art and gave himself to what may best bo called 
education, concemng that ho had a divine commission, 
witnessed by oracles, dreams, and signs, not indeed to teach 
any positiv o doctrine, but to coiiv ict men of ignorance mis- 
taking Itself for knowledge, and by so doing to promote 
their intellectual and moral luiprov eincnt He was on 
terms of intimacy with some of the most distinguished of 
his Athenian coiitcmporaiios, and, at any rate in later life, 
was personally known to very many’ of his fellow citizens 
His domestic relations were, it is said, iinlmjipv Tho 
shrewishness of his wife Xanthippe bccnnio proverbial 
with tho ancients, ns it still is with ourselves Aristotle, 
ill Ills remarks upon genius and its degeneracy (H/iei , ii 
15), speaks of Socrates’s sons ns dull and fatuous, and 
in Xenophon’s Memotabtlia, one of them, Lainjirocles, re- 
ceives a formal rebuke for iindutiful behaviour towards his 
mother 

Socrates served as n hojihto nt Potidien (432 429), where Pabllc 
on one occasion ho snv cd tho life of Alcibtadcs, nt Dclium hto. 
(424), and nt Amphipolis (422) In these campaigns his 
bravery and endurance were consiiicuous But, while ho 
thus performed tho ordinary’ duties of n Greek citizen with 
credit, he neither attained nor sought political iiosition 
His “divine voice,” ho said, had warned him to refrain 
from politics, ])rcsumably because office would have en- 
tailed the sacrifice of his principles and tho abandonment 
of his jiropor vocation Yet in 406 ho was n iiicmbcr of 
tho senate , and on tho first day of tho trial of the v ictors 
of Arginusic, being president of the pry tanes, he rosistid 
first, in conjunction with his collcnguc.s, afterwards, when 
they’ yielded, alone — tho illegal and unconstitutional pro- 
posal of Callixcnus, that the fate of tho eight generals 
should bo decided by a single vote of the nssenibly' Xot 
loss courageous than this opposition to tho “ civ luin ardor 
pravn jiibentiiim" was his disregard of the “vultus instantis 
tyraniii" two years, later During the reign of terro- of 
404 tho Thirty, niiMous to implicate in their crimes men 
of repute who might otherwise have opposed thurplani, 
ordered five citizens, one of whom was Socrates, to go o 
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taluB The «ecus«tioii rim tins “?f"S SnS'.i 
fir»tlv of denying the gods recognised by tbe state and 
introducing new divinities, and secondly, of corrupting tb 
young ” In his unpremeditated detenc^ M far ' 

mg to co.'icihate hia judges. Socrates dehed He n^ 

found guilty by 280 votes, it is supposed, against .^0 
Meletushamg called for capital puaiahment, it now r^ed 
with the accused to make a counter-proposition , and tiiere 
can be little doubt that, had Socrates witbont further re- 
mark simgested some smaller but yet substantial penalty, 
the proposal would hai e been accepted But, to tbe amaie 
meat of the judges and Ihe distress of his friends, Socrates 
proudly declared that for the services which he had ren- 
dered to the city he deserved, not punishment, but^e 
ren-ard of a public benefactor,— maintenante in the Piy- 
taneum at the cost of the state , and, although at the 
close of his speech he professed himself willing to pay a 
line of one mma, and uiion the urgent entreaties of his 
friends raised the amount of bis o'Cer to thirty minas, be 
made no attempt to disguise his indifference to the result 
His attitude exasjierat^ the judges, and the penalty of 
death was decreed by an increas^ majority Tlicn in a 
short address Socrates declared his contentment with his 
own conduct and with the sentence Whether death was 
a dreamless sleep or a new life in Hades, where he would 
Jiavc opportunities of testing the insdom of the heroes and 
the sages of antiquity, in either case be esteemed it o gain 
to die In the same spirit he refused to take advantage of 
a scheme arranged by his friend Onto for an escape from 
prison Under ordinarj circumstauces the condemned 
cninmal drank the cup of hemlock on the day after the 
trial , but lu the case of Socrates the rule that dunng 
the absence of the sacred ship sent annually to Delos no 
one should be put to death caused an exceptional delay 
Tor thirty days he remained in impnMjnment, receiving 
his intimates and conversing with them in his accustomed 
manner How in his lost conversation he argued that 
the wise man mil regard approaching death nith a cheer- 
ful confidence Plato relates in the Pkacdo , and, while 
the central argument — ^which rests the doctrme of tue soul’s 
immortalitj upon the theoiy of ideas — must bo accounted 
Platonic^ in all other resjiocts the narrative, though not 
that of an eje mtness, hao the air of accuracy and truth 
But what were tho personal characteristics which won 
for this man, poor m yvorldly goods, the affectionate regard 
of the best of bis contcmjiomnes ? Why was it that tie 
/tncnians, forgetting liis loyal performance of cmc duties, 
his virtuous life, and his dismt rested anxiety for ^eir 
welfare, brought hun to trial, c'-iidemned him, put him to 
death! AYhat were the pniicqtles upon which his teach- 
ing rested, and what iras the message which, instant in 
season, out of season, he carried to his countrymen ! How 
were his principles interpreted by his followera, and what 
znnucnc^aia bi5 tcacbing exert upon subsequent specula- 
tion 1 iniese aro llie questions ubich demand cousidem 
imn m Ine pressent article 

Wli.r, Happily though Socrates left no writings behind bun, 
and indeed, as will hereafter appear, was b\ his pnncijdes 
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precluded 

pboTrXrdsorSocratcs’s conversation, an^n the dialog® 
Klato refined applications of his method Xenophon 
havmg no philosophical views of his own to ^ 

no imaginition to lead him astray.-bemg, ^ct to 
Socrates what Boswell was to Johnson,— is an excellent 
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nothing 18 introduced which might embitter those who, 
hatinc Socrates, were re^j to persecute the Socratics , hut 
the ilam. straightforward narrative of Socrates talk, on 
many occasions, with many dissimilar interlocutors, 
with It m Its simphcitj and congruity the cadence of sul> 
atautiol justice and truth Plato, though he understood 
hia master better, is a less trustworthy authonty, as he 
makes {Socrates the mouthpiece of his own more advanced 
and even antagonistic doctrine Yet to all a]g>caran<m 
the Apdoqv is a careful and exact account of Socrates s 
habits and principles of action, the earlier dialogues, those 
which are commonly called “Socratic," repr^ent, mtu 
such changes only as are necessitated bj their form, 
Socrates’s method , and, if in the later and more important 
dialogues the doctrine is the doctrine of Plato, echoes of 
the master’s teachmg are still discov erahle, approving 
themselves as sudi by their accord with the Xenophontean 
testimony In the face of these two principal witnesses 
other evidence is of small importance 

Personal CkaradenstKt — Wliat, then, were the personal 
charactensticB of the man! Outwardly his presence wasrersonal 
mean and his countenance grotesque Short of stature, 
thick necked, and somewhat corpulent, with prominent 
ejes, with nose upturned and nostrils outspread, with large 
mouth and coarse hps, ho seemed the cmb^imcnt of sensu- 
ality and even stuindity Inwardly he was, ns his friends Moral 
know, “so pious that ho did nothing without taking quoMtie*- 
counsel of the gods, so just that he never did an injury 
to any man, whilst ho was the benefactor of his associates, 
so temperate that he never preferred pleasure to nght, so 
wise that in judging of good and evil he was never at 
fault, — ^in a word, the best and the happiest of men” 

“His self control was absolute , his powers of endurance 
were unfailing , ho had so schooled lunisolf to moderation 
that his scanty means satisfied all his wants ” “ To want 

nothing,” he 'laid himself, “is divine, to want as httle as 
possible is the nearest possible approach to the divine 
life ", and accordingly ho practised temperance and self- 
denial to a degree which some thought ostentatious and 
affected Yet the hearty enjoyment of social pleasures 
was another of his marked characteristics , for to abstain 
from innocent gratification from fear of falling into excess 
■would have seelned to him to imjily either a pedantic 
formalism or a lack of real self-control In short, his 
strength of mil, if by its very perfection it led to bis 
theoretical identification of virtue and knowledge, secured 
him in practice against the ascetic extravagances of his 
associate Antisthenes 

The intellectual gifts of Socrates ware hardly less re- Intel- 
markable than his moral virtues Naturally observant, 
acute, and thoughtful, he developed these qualities by®*^*** 
constant and systematic use Tic exercise of the mental 
powers was, he conceived, no mere occupation of leisure 
hours, hut rather a sacred and ever present duty , beca'u&e, 
moral error being intellectual error translated into act, he 
who would live virtuously must first nd himself of icnor- 


Study of the ethical problems which met him m himself 
; and m others ho acquired a remarkable tact m dealing 
1 with questions bf practical morality , and m the course of 
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tho lifelong Mar iilnch ho Moged agniiist lagiicneia of 
thought and la\it) of spccdi he made himself n singularly 
apt and rcadi rcasontr 

^^^ule he recorded the lmpro^cmont, not onlj of InmHclf 
but also of otIicM, as a task di\ mclj appointed to him, 
there was in his dcnicanonr nothing excliisno or Pharisai- 
cal On tho contrarj, deeph constioiis of his onn limita- 
tions and inlirinitics, he felt and Lhorished a iirofound 
sMiipathi Mitli erring hiininnil}, and loacd Mith a lose 
passing the lose of nomen follon men nho had not learnt, 
as ho liad done, to osoreoine Iminan frailties and ncak- 
iicss-es Nescrtlielcss gieat nroiigi roused 
righteous indigna*’on nhicli soinetiincs found 
ui fierce and angr\ rebuke Indeed it Mould 
Plato 111 his idealized portrait giies his hero 
onlj for a deeper philosophtcnl insight but 
greater urlianitj thin facts narranted lienee, whilst 
tho'O who knew him bc-st met his alkction with a rcj^ird 
eipial to his own, there were, ns will bo seen hereafter, 
some who neitr forgaso his stern rejiroofs, and manj who 
regarded liiiii ns an inipcrtincnt busjboih 

He was a Ime patiiot Hceplj sensible of his debt to 
the citj in wliitli he had been liorn and bred, ho thought 
that 111 giMiig his life to tho spread of sounder mows in 
regard to ethical and political subiccts he made no more 
than an iniperfoct return, and, wlicn iii tho exercise of 
lonstitiitioiial autlioritj that citj brought hiiii to trial and 
threatened him with death, it was not so much hisloial 
attaihinent, strong though that sontiineiit was, ns rather 
Ills sense of dutj wliiih forbade linn to rctiio into exile 
before the trial began, to acquiesce in a sentence of banish- 
niciit when the scrdict had been giicn against hiiii, and 
to neiciit the opportunitj of cscwiio which was ollcrcd him 
tluring Ills unpnsoniiieiit *t Ins p itriotisni had none of 
the narrowness which was clu •actcristic of tho patriotism 
of his Orcek contempomnes Ills generous bcnciolonco 
and unaircetcd pliilantlnopj taught him to oierstep the 
of tlio Alliciuau dciuus and tlit llolluiic race, and 

to regard Innisclf as a “citizen of the world " 

lie was blest with an allperiading liuinoiir, n mibtlc 
but kiiidlj npprciintion of tho nicoiigruitics of human 
iintnro and conduct In a Ic's robust character tins 
qualiti might haio degenented into scntnneiitnlity or 
Cl nicism , in Socrates, who had not a trace of either, it 
showed itself principalli in w hat his contcniporancs knew 
ns his “ accustomed ironi ” Profoundlj Bciisiblo of tho in 
consistencies of his own thoughts and words and actions, 
and shrowdlj suspecting that tho like nicoiisistcncics wore 
to be found in other men, he was careful nlwnjs to place 
linnhclf upon the standpoint of ignoranco and to Jiiiito 
others to join him there, in order that, proi nig all things, 
he and thej might hold fast that which 
Icctuallj tho ncutcst man of his age," sajs II Thompson 
III a brilliant and nistriictiio apiicndix to his edition ol 
Pinto’s /Vni/rKs, “ho represents himself in all companies 
ns tho dullest person present Aforally tho purest, Jio 
affects to bo tho slaio of passion, and borrows the langnap 
of gallantry to dcscribo a bcncioleiico too exalted for tho 
coinpiehcnsion of his contomporaries Ho is by turns an 
tpium/s, a rpoaywyds, a /tao-rpord^, a /inuiTtKos, disguising 
tho sanctity of his tiuo location by names suggestivo of 
mIo or ridiculous iningcs Tho same spirit of whimsical 
paradox, loads him, in Xenophon’s liaiujudy to argno that 
his owTi satyr-hko usage was superior in beauty to that of 
tho handsoincst man jircsont That tins ironjr ivas to 
‘<01110 extent calculated is more than probable , it disarmed 
ridiculo by anticipating it , it allayed jealousy and propi 
tinted envy , and it jmssibly procured him admission into 
uav circles from which a more solemn teacher ivoiild haic 
been excluded Put it had for its basis a real gicatuesx. 


of soul, n hearty and unaffected disregard of public opinion, 
a perfect disintorcstediicss, an ontiic abnegation of self 
Ho made himself a fool that others by his folly might bo 
made wibo, ho hiimblod himsolf to tho level of those 
among whom his work lay that he might raise some few 
among them to his own level, ho ivas ‘all things to all 
men, if by any means ho might win some’” It would 
seem that this humorous doincciation of his own great 
qualities, this pretence of being no bettor than his neigh 
hours, led to grni o iiiisapprehonsion amongst his contein- 
porarics ’That it was the foundation of tho slanders of 
tho Poripatotic Aristoxcnus can hardly bo doubted 

Socrates was further a man of snicoro and fervent iiioty rioty. 
“No one,” says Xenophon, “oier know of his doing or 
saying anything profane or unholy” There was indeed 
in tho iiopular mythology much which ho coiUd not accept 
It was incredible, ho aigucd, that tho gods should haio 
committed acts wluch would bo disgraceful in the worst of 
men Such stones, then, must be regarded ns tho inventions 
of lying poets Put, wlioii ho had thus purified the con 
temporary polytheism, ho was able to reconcile it with his 
own steadfast belief m a Supremo Being, tho intelligent 
and boncficont Creator of tho unii orso, and to find in tho 
national ritual tho means of satisfying his religious nsjnra- 
tions For proof of tho existence of “tho divine,” lio 
n]i]icnlcd to tho iiroiidcntial arrangement of nature, to tho 
iniii oisality of tho belief, and to the roiolations and ivarn- 
ings w Inch are gii on to men through signs and oracles 
'Thinking that tho soul of man partook of tho divine, he 
maintained tho doctrine of its immortality ns an article of 
faith, but not of knowledge While ho held that, the 
gods alone knowing what is for man’s benefit, man should 
pray', not foi jiarticiilar goods, but only for that which is- 
good, ho was regular in prayci and punctual in sacrifice 
lie looked to omtles and signs for guulnnco m those 
matters, and in those matters only, which could not bo 
rcsolicd by expciicnco and judgment, and ho further 
Mipjiobcd himself to i econo special warnings of a mantle 
character through what hecallod liis “dii mo sign” (fiuiywi loi , 
Siti/toitoi tnjiuiov) 


Soerntps's frcqiipiit rokrcnccs to Ins "iliMiio sign" wore, BnyiiDbmo 
'vonophon, tho origin of tlio thiirgo of " intiwbicing new iln iiiitios sign 
ironglit ngninst liiiii bi his netusers, nml in cnrly Clinslian timed, 
iiiioiigst Ncoplntonic philosopliors nml rntlioib of tho ihurcli, mio. 

•iso to tho notion tlmt lio Biinposcil liimsolf to ho nttomlcil by n, 
•gpiiins’’ or “iliimoii " Similnrlj in our own ilny spiiitnnlistd 
inio nttiihnteil to him tho holiof— mIiilIi tin.} jnslify— in “nii. 
iitclligtnt spiritiinl hung wlio nccomjinnioil liiiii through lifL,— in, 
ithcrwonld, n giinithnii spirit" (A K Wnllnco) ]Jnl tho i ory jiro- 
:iso tcstinioii} of Xoiiojihon nml I’lnto shows plniiil} thnt Botmtos 
In! not rignnl his "uistoiiinry sign " iithor ns n iliMiiitj or nan 
'oimis Acionhng to Xonoiihon, tho sign w-ns n wnrmiig, either to 
lo or not to do which it would bo folly to ncglott, not supersoding 
•ntinnry prndoiito, but dcnling with those uncertnintics in rosin-ct 
if which other men found giiidnnco in oracles nnd toktiis , Socrates 
lolioicd in it piofoundh, and noi or disobey cd it. According to 
’Into tho sigiiwnsn "loico” which wnrned boerntos to rofrain from 
oino’npt winch ho contemplnlod , ho hcaiil it frcqiiontly nnd on 
ho most trilling occasions , tho jihcnomonon dated from his Mrly 
care, and wn«, so fur ns ho know, jicciihar to himself Uheso 
itnlomontd hnio boon inrioiish iiitorprctod 'lliiid it has boon 
nniiitnincd that, in laying claim to snpprnatiiral roiclntions, 
locratcs (1) committed a pious fraud, (2) indulged his “ncoustonioil 
rony,’ (3) rcoognizwl tho i oico of conacionco, (4) induntcd a goncml 
lohoV 111 a diihio middion, ( 6 ) described " tho inward loico of liw 
iidnidiinl tact, which in ponsomionco jmrlly of Ins oxponoiico niid 
lonotration, jiartly ofhis 

ion of what was in hnrmonv wntli his indiMdunlity, had attained 
0 aiuinusnal acciiraci." (Cl was mad ("fitait foiT 5, 
lot only to hnllurinationd of souse hut also to nliorralions of rt a , 
Sonopfion's tost.niony that Socratos was :'r«io cha" 

jolipfoxcludos tho first nnd tho spoond of tlioso tliconos t bo c mr 
Xr oftho warumgs picn. winch an> alwny s concern^, mt wdh 
ho moral worth of notion^ hut w itli tlioir 

Jio nicetion of tho thml nnd tho fourth , tho fiftlij'' t am 
•lontl apcounts for the "‘attor of tho warning, Icas^ 
itsmniiucr, tho local nttenneo, tho sixth wldto it plaustmy 
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plains tlie manuer of the nTtrniQg, goes heyond the facts when it 
attnbates to it irrationahty of matter It remains for ns, then, 
modi^itm the filih hypothesis that of Diderot, Zeller, and others, 
and tuo ^th, that os L^lnt and lattii, and combining the tiro, to 
suppose that Soctates iias subject, not indeed to delusions of mind, 
but to haUucmations of the sense of heanng, so that the rational 
suggestions of his o\m brain, exceptional!) valuable in consegncuce 
of the accuracy aud dehcac) of his huhl) cultivated tact, seemed to 




of the accuracy and dehcac) Ul Uia WUXitiVeAbQU MliPi OCUIUCU l>v 

him to be projected without lum, and to be returned to him through 
the outward ear It appears that, though in some of the best 
hnown instances — for example, those of Cowper and Sidney 
IValker — halincmations of the sense of hearing, otherwise closely 
Tcaembhng Socrates s “ divine sign,” Lave been accompanied bj 
partial derangement of reason, cases are not wanting in which 
"the thoughts transformed into external sensoml imprcssicms ’ 
are perfectly rationaL 

Jfodc of The eccentricity of Socrates's Me was not less remark- 
able than the oddity of his appearance and the irony of his 
conversation His whole time was spent in pubUc, — in the 
market-place, the streets, the gymnasia Thinking with 
Dr Johnson that “a great city is the school for studying 
life,” he had no likmg for the country, and seldom passed 
the gates “Fields and trees," Plato makes him say, 
“won’t teach me anythmg, the life of the streets will ” 
He talked to all comers, — to the craftsman and the artist 
as wilhugly as to the poet or the politician, — questioning 
them about their affair-s, about the processes of their sei eial 
occupations, about their notions of morality, in a word, 
about fanuhar matters in which they might be e-roected to 
take an interest The ostensible pmpose of these inter- 
rogatories was to test, and thus either refute or exphia, 
the fam^ oracle ivluch had pronounced him the wisest of 
men ^nscious of his owm ignorance, he had at firat 
imagined that the God was mistaken. When, however 
experience showed that those who esteemed themselre^ 
w^c were unable to give an account of their knowledge, he 
had to admit that, as the oracle had said, ho was wmr 
f Ignorant, 8UJ> 

ot lus ipotancc Such, according to the Apology, was 
Socrates s account of lus procedure and its resulfa^ But 
It is CM) to see J^at the statement is coloured by the accus- 

wdSX[ h speech SocraL tells his 

judges that he would never from f«ir nf 

other motive disobey the command of the god, and that 

they pnt him to death, the loss would bfnot hm bM 

heira, since Aej would not readily find any one to tSe 

conceived iumseKto 
winter his coat was tha poorwt, summer and 

■■r.srs.sf “”!• »<! .hrt. 
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the surrender of Uie j x, 

Socrates secured for him!^rt the comforts of Me 
iieccssarj that he might no 

and therewith he wafcl^J^ ^ ^ appointed business, 

tation,-w,th indificre?i 

SCO in the elcnchus anythms iSr?th« 

with irritation if, as was nroS tnfling, 

«pitc of his assumed perceived that, m 

the result to which thjrenfoi^e/^^ of 
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hw acquaintance tliere^w^riimn cuitivated 

to him as they might have XS* themselves 
wjnaiy sophist, cfnceivmg thS^M any 

y so acute a reasoner tier tJonU contact 

t^.e to 


and the senate Again, there were others who saw in 
Socrates at once master, counsellor, and fnend, and hoped 
by associating with him “ to become good men and tmci 
capable of doing their dufj by house and Tiousehold, by 
relations and friends, by city and fellow -citmens” (Xeno- 
phon) Finally, there was a little knot of mtimatcs who, 
having something of Socrates’s enthusiasm, entered more 
deeply than the rest into hia principles, ant^ when he died, 
transmitted them to the next generation Yet eien those 
who belonged to this inner circle were united, not by any 
common doctrme, but by a common admiration for their 
master's intellect and character 

For the paradoxes of Socrates’s personabty and the Plato s 
eccentricity of his behaviour, if they offended the many l^i' 
fascinated the few “It is not easy for a man m my con- 
dition," says the intoxicated Alcibmdes in Plato’s Sym- 
posium, “to describe the singnlan^ of Socrates’s character 
But I will try to tell his praises in similitudes He is 
like the pipmg Silenes in the statuaries’ shops, which, 
when you open them, are found to contain images of gods 
Or, again, he is like the satyr Marsyas, not only in out 
ward appearance—that, Socrates, youwiUyouraelf aUow— 
but m other ways also Like him, y ou are giy en to frolic, 

—1 can iwoduce evidence to that, and, aboye alL like 
you are a wonderful musician Only there is this 
difference,~what he does with the help of his instrument 

"iitttsoevcr man, woman, or 
^iM hears you, or even a feeble report of what you haye 
md, IS stniik with aw o and possessed with admiration 
As for myself, were I not afraid that you would think me 

^ tool (taplam, Ipppid teU 50 P 0 n<atl.Zrto ■■ 

to. O^to,., s„k „ p“„5”5 L7 p 

this way,-~ze\or roused mj soul to the thought of mr 

Afarsyas makes me flunk that 
Me 13 not w orth by mg so long as I am yvbat I am Ey en 

to bsten, I could not resist So there is 
nothing for me but to stop my cars a<»amst this mtati'b 

rf, iW” oT^ot sS 

m? bS I T ‘‘“J shamf 

me , but I am ashamed in the presence of Socrates ” 

^lie Accusation and its Causes The Iifn IpfT Iitt c r, 

IS not likely to win for h.m xi Socrates Poimlar 

esteem of the vulgar Th<^ either the affection or thefw 

[dboXiaxvs) Tho^SoTnrl t ^ 

sequence with feelings of^Se andS^Xhu 
tncily of hiB gemus and the lU will eccen- 

mdividuals are nororSiemsSrLfc®.*^^*^ ^ 
the tragedy of 399 Tt fhno n to account for 

the circumstances of the triaJ^^X 
motives which led the accuseXo I ^ wvesbgate the 
people of Athens to acquiesce m ifc. ^ ^ 

divinities (Saipdi la) and f 91 nf M them strange cu'atloa 

.t tL. 4L „r"f> ><^1 

that he rapposed huns^ to be notorious fact 

or sign (Sat/zo'viov) The secoi^^ divine visitant 

fipiwrtedbyasenesof SrSw’ tells us, was 

t^ght hiB associates to 

and especially election by ^ot the state. 
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>01111*: to di^'Obcj parent'' and guardians and to prefer Ins 
oMiinutliontx to thcira, (if) that ho >\as m the habit of 
ipioting ini'-tlncMnis pa'-'^igos of Homer and Ilcsiod to the 
prijudicc of inomht> and demoLnej 

It IS ]iliun that the difenic vus not calculated to con 
cilntc a liostilo jnr\ ^tNorlheless, it is at first sight 
difliciilt to iindtrstind hon an nthirtu itrdict hccnnic 
possible If Sw rales rgnted ]ioifi(insof the conventional 
invthologv, hi acoejitcd the established faith and iicrfonncd 
ns oflici's with i\cniiilarv ngiilaritv If he tdked of a 
5iti/iniun, till rxu/iduoi was no new divinitv, but a mantle 
sign diviiiLlv nci'cnled t*i him, i»rcsumnbl\ b\ the gods of 
the stite If he questioned tlic propnetv of certain of 
the iiistitiiftmis of \thciis, he was prepared to vield an un 
hexitating ol*ediencc to all He had never countcnaiieed 
the niMlee'da of Cntias and Miibiailes, and indeed, bv a 
sharp ccii'Ure, hid e-inied the undvi g hatred of one of 
them Hntv to pireiits he iiunh ited ns ho iiicule-ilcd 
other virtues, and, if he made the son wiser than the 
father, Miielv that was not a fault The illation of a ftw 
liiiis from flu piK'ts oiidit not to weigh against the clear 
cvuknee of his large In tried pvtnotism and it might be 
siisjH. ted tint the niciisir had stnngilv misrejireaeiited 
his ajtphcvtion of the fnniilnr words 

'lo the modern n id» r Xenophon s replv, of which the 
forijioing pingrijili is ni tflul a smiimarv, will prob 
ablv s,.tiii sulhiient and mure than snilKunt lUit it 
mii't n'»t bo forgottiii flint \theiimns of the old school 
nppriviilud the subjid from an eiitirelv ditrereiit iMunt of 
view Nantis wis in all things an innovator, —in reli 
gion, in isiiuiih as ho sought to ihmiinte from tlie thcologj j 
of his eontempnniru s "those lus whuh poets tell”, in | 
j»olisu s innsmtii h ns he distrusted several institutions dear 
to Xthiiiun denuKraev , in ediuntion, iiinsmtich as he 
wn.'‘il war ngiui't uuthontv, and in a certain sciiso made 
e veil min tin measure of Ins own n< tioiis It n, hecauso 
SiKintis MBs an iniiov itor that we, who see in him the 
foniukr of phtlosophu al inqniiv, regard him ns a great 
linn It vvns Im ui'* rates was an innovator that old* 
fnshioiud Atlu malls v ho s.i\\ m the new faiiglcd culture 
the origin of all their recent dislrc scs and di'sisUrs, re 
garded him as a ermt trinnnal It is, (hen, after nil m no 
wise striinze lint a nnioritv w.as found lirst to pronounce 
linn gniltv, and nfterwatds when he refusi.!] to make anv 
submis'ioii and piaifesst,!] hiiiiself indiflerciit to nuv imti 
gallon of the pennitv to pass upon him the hentciico of 
death That the verdiel and the scnleiiee were not main 
wnv illegal is gi nerallv acknowledged 

Itiit, though the [lopiilar distrust of eceintriiitv, theim 
tntion of imliv idiials ami groiqis of indn iduab, the attitude 
of .SoerUes himself, ami tlie jirevnleiit dislike of the intel- 
Icctud movement which he reiiresented go far to account 
for the result of the trial, thev do not eNplnin the occasion 
of the nttiek fsomitcss odditv and hrusqutrio were 
no new things vet in the past, though the^ had made 
litm uiipojiular, thev hid not brought him into the courts 
His sturdv resislaiito to the demus in -tOO and lo the 
Thirtv 111 10 1 had p.is.scd, if not uimotieed, at all events 
unpunished His ]iolitiLnI heresies and general unortho- 
dow had not eauscil him to bo cm hided fioiii the amnesty 
of 103 Win was It, then, tliat in wlicn Soemtes’s 
leliosv nerasics were more than over familiar, and when the 
constitution had been restorcel, the toleration hitherto ex- 
tended to him was withdniwnl What were the special 
eireumstnnces which induced three mcmbeisjof the jntnot 
jiirl}, two of them lending jioliticiniis, to unite their efforts 
against one who appareiitlv was so little foiiiiiilablcl 
I'or an answer to this question it is necessary to look 
to the historj of Athomaii jiolitics Hcsidcs the oligarchical 
partj, propcrlv so called, which m 411 was ici>rcsentccl by 
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llic your Hundred and in 404 by tlio Thirty, and the do- 
mocraticnl jiart}, which returned to power iii 410 and m 
103, there was at Athens during the last 3 cars of the 
Ic opomi^inu A\ai a jmrty of "modemto oligarchs,” 
aiitagomstic to both It was to secure the cooperation of 
the moderate part 3 that the Four Hundred m 411 promised 
to conslituto the Fiv 0 Thousand, and tliat the Thirtv m 
401 aetimllv constituted the Three Thousand It was 111 
the hope of reahrmg tlie aspirntious of the modemto party 
that Thcmmcncs, its most prominent rcprcsontativo, allied 
himself, lirst with the Four llundrcd, afterwards witli tlio 
Hurt} III 111 the pohc} of Thcranicucs was tcmpomrily 
successful, the Five Thousand superseding the Four Hun- 
dred In 40 1 the Thirtv outwitted him , for, though they 
acted upon his adv lec so far as to constitute tho Three 
ihuu''and, tho} were careful to kcc]i nil real power lu their 
ovv 11 hands lint on both oeensions tho “ i)olit 3 " — for such, 
ill the Vristotclmii sense of the term, tho coustitutioii of 
111 410 was, niul tho constitution of 101 103 professed to 
be— was insccurelv based, so that it was not long before 
tho " unmixed dcuioemc\ " was restored Tho jirogmiumo 
of the “modemtes”— which incliulcd ( 1 ) tho limitation of 
the franchise, bv tho cvihisioii of those who wore unable 
toi>iovido themselves with the paiiopl} of a lioplito and 
thus to reiulcr to the citv substantial service, ( 2 ) tho 
abolition of i)a 3 mcnt for tho performnneo of political 
fumtions, and, ns it would seem, (3) tho disuse of tho lot 
in the election of magistrates' — found especial favour with 
the iiitollecluni cln''S Thus Alcibiadcs and Antiphon w ere 
amongst its promoters, and Thncvdidcs commends tho con- 
stitution established nftei tho fall of tho Four Hundrod ns 
the best vvhiih m his tmio Athens had cnjo 3 'cd Now it 
IS txiircsslv stated that Socrates disliked election b 3 lot , 
It is certain that, regarding paid educational service ns a 
spciies of prostitution, he would nceount paid politiial 
service not a whit less odious, and tho stress laid b) tho 
necusor upon the Homeric quotation {Iliad, u 188 2021 
— which ends with the lines Sae/edii’, drpe/tas ijco, sai 
aXAidi fivOoi uKovt ot a-t.0 <f>ipT(poi elan ire S’drroAe/eos sat 
ttiuAMs, ovTC roT ti -oAe/iij) ei apiOpios ovt tii (Jovky— 
becomes intelhgihle if wo mn} suppose that Socrates, like 
Thcramciits, wislicd lo restrict tho fmncliise to tlioso who 
were rich enough to serve ns liophtcs at their own expense 
Thu", ns might have been niiticijmtcd, Socrates was a 
"moderate,” and tho treatment which ho received from 
both the exticmo jiarties suggests — oven if with Qioto wo 
reject the storj told b) Diodoius (xiv 5), how, vvlion Thom- 
mencs w ns dragged from tho altar, Socrates attempted n 
rescue — that his sjmpnthv with tho modemto I’arty was 
pronoiinecd and notorious Ev cn 111 tho moinont of demo 
cmtie triumph tho " moderates ” made thcinsolv cs heard, 
Phormisms proposing that those alone should exercise the 
franchise who possessed land in Attica, and it is reason- 
able to sujiposc that their position was stronger in 399 than 
in i03 These considerations seem to indicate an casj' 
cx))lnimtion of tho indictment of Socrates by tho domocratio 
])oliticians It was a blow stiuck at tho “moderates,” 
Socrates being singled out for attack hecauso, though not a 
piofessional politician, ho vvns tho vorj tjpo of tho malcon- 
tent part}, and had done much, probably more than any 
man living, to mnko and to foster viows which, if not in 
tho strict sense of tho term oligarchical, wore confessedly 
hostile to tho “ unmixod doniocmcj " His eccentricity and 
hctoiodoxj', ns well ns tho personal nniniosities which ho 
had ]>rovokcd, doubtless contributed, ns his accusers had 
foreseen, to bring about tho conviction, but, in tho judg- 
ment of tho present vvTitcr, it w’ns tho fear of what may bo 
called " philosophical indicnhsm ” which prompted tho 
action of Jlolotus, Anj tus, and Lycon Tho result did not 
disappoint their expectations, The friends pf iSocrqt?? 
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abandoned the struggle and retired into exile , and, \rlien 
thev returned to Athens, the most prominent of them, Plato, 
was careful to confine himself to theory, and to announce 
in emphatic terms bis vntbdrawal from the practical politics 
of his natiie city 

Velhod and Doctrine — Socrates was not a “ philosojiher, nor 
ret a “ teacher,” but rather an “ educator, having for his fum tioii 
" to rouse jietnuaJe, and rebuke ” (Plato, Apolojy, 30 E) Hence 
in examimug his life s work it is proper to ask, not tVliat was his 
philojophy I but tV hat was his theorv, and what was his practice, 
of edncation t It is true that he was brought to his theorv of 
education by the study of previous philosophies, and that hu> 
practice led to the Platomi. revival , but to attribute to him 
pbllosonhv, escejit in that loose sense in which philosophy is 
ascribed to one who, denying the existence of such a thing, can 
give an account of his disbehef, is misleading and even erroneous. 
Theorv Socrates s theory of edncation had for its basis a profound and 
o ednca consistent scepticism , that is to say, he not only rejected the con 
tion. Ihcting theoncs of the phjsicists, — of whom "some conceited 
existence as a unity, others as a plnralitt , some alRnned perpetual 
motion, others perpetual rest some declared becoming and perish 
mg to be nntrersal, others altogether denied such things, —but 
also condemned, as a futile attempt to transcend the limitations of 
human intelli^nce, their ^Wo^o, their “ pursuit of knowledge 
for Its own sake Unconsciously, or more prohablv consciously, 
Socrates tested his scepticism upon the Profagorean doctrine that 
man is the measure of his own sensations and feelmgs , whence he 
infeired, not only that knowledge sneh as the philosophers had 
songh^ certein knowledge of natnre and its laws, was unattainable, 
hut also that neither he nor any other person had anthonty to 
overliear the opinions of another, or iiower to conrey instruction 
to one who had it not Accordingly, whereas Protagoras and others, 
atandomng physical speculation and coming forward as teachers of 
cultnre. claimed for thems<-lies in this new field power to instruct 
and anthontj to dogmatize, Socrates, unable to reconcile himrelf 
to tins inronsistencv, proceeded with the investigation of nnn- 
aples until he found a re^g place, a roS <nu, m the distinction 
^tween good and TVhile all opinions were eqnallv trne of 
those opinions rhith were capable of being translated into act 

tbTn'ot? ““re “f. hypotheses more semceahle 

tliirn others It wm here that the fnnctiou of suth a one as him 
self b^n Thongh he had neither the right nor the p^wer to 
force his opinions upon another, he might by a stcniatic inter 
ronton Irad another to substitute a l-etter pinion for a 

to “ I*! remedies mav enable his panwt 

to snlpUtn‘e a health) sense of taste for a morbid ona To ad 
minister such an mtirrogatoir and thus to be the nhisicisn nf 
was, Socrates thought, bis divinch appointed dnty and 
when he desenbed himself as a “ talker or “ conVereer^ be 
onlv neMtively dretingmshed himself from those who whether 
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spoudent vielded a ready assent, Socrates wonid draw from it an 
nuexjiected hnt nndeniable couscijnence which was plainly incon 
si&tent with the opinion impngnetL In this way he brought his 
interlocntor to pass judgment njwn himself, and reduced him to a 
state of “ dnnht or “ jicrplexity ’ (or-opca) “ Before I ever met 
yon, ’ savs Meuo ui the dialogue which Plato called by bis name 
(79 £} ‘ I was told that tun sjient tonrtime in doubting and lead- 
ing othera to donbt , and it is a fact that t onr witcheries and spells 
hare bronght me to that condition , y on arc like the torpedo ns 
it bennmw anv one who approaches* and touches it, so do yon. 

For mvself, mv soul and mv tongue are bennmbed, ‘o that I have, 
no answer to give \ on ’ h.ven if, as often hajijien^, the respond- 
ent, hafiled and disgusted hi the Ae7%or or destructive process, at 
this point withdrew from the iinjuiry, he bad, in Socrates’s judg 
ment, gamed somethmg , for, whereas formerly, being ignorant, be 
had supposed himself to have knowledge, now] being ignorant, he 
was in some sort conscious of bis ignorance, and accordinglv would 
he for the future more circumspect in action If, however, having 
been thus convmced of ignorance, the respondent did not shrink 
from a new effort, Socrates was ready to aid him hv further qnes- 
tioiis of a snggestrvc for . Consistent thinking intb a view to con- 
sistent action being the end of the inqnin , Socrates would direct 
the respondent s attention to instances analogous to that in hand, 
and so lead him to frame for himself a generalization from which 
the passions and the prejudices of the moment were, as far as mmht 
be, exclndeiL In this constructive process, though the element of 
snrnnse was no longer necessary, the interrogative form was stmli 
ously pr«erved, bccanse it seenred at each step the conscious and 
re^nsible assent of the learner 

Of the two processes of the dialectical method, the fXevYot orjlatentic 
destructive process attracted the mote attention, lioth in consc in pjato 
qnenro of its novelty and because many of tbosc who wilhnglv or nnd 
nnwilhngl v snbmitt^ to it slopped short at the ^age of “pe^lcx Xenor-hon. 
itv Lot to Socrates and his uitiinates the constructive t'TOccs-s ^ 

WM the proper and neccfsarv scqnel It is true that iii the dia 
loMes of Plato the destructive process is not alwavs or cicn often, 
followed hi constniehon, and that in the 3/emorahl,a of Aenophou 
toiistrnction is not -ilwais, or even often, preceded hi the destrnc- 
tirc proc^ There is, however, in this nothing -mriin'-iip' On 

defend ^a^ng for his pnmijarpmpore the 

defence of his master against vulgar calumni, seeks to show by 
effectiie samples the excellence of his imsitiye tcaeliin". and 
accor^glj IS not cartful to distingnish, still le^s to emphasize the 
uegatii e procedure On the other band, Plato s aim li. mg imt w 
™fi* w Socrates s positii e teaching as rather hi^wiitten 

to shmnlatc the rrader to self scrutiny, jnst os the si oken 
words of the master had stimulated the hearer, he is compelled 
ro ta.sk to keep the conWrSchie demS 

Socrates would have drawn an nn 
conclnsion, to confine himself to eiiiginatiial hints. For 
i ,7® “">1®®® Xenophim s Mcmotaliha, n 6 2 J 
^th Plato s Euthyphro, we note that, while in the former the 

^ ‘Thfknoll,’’' to dS»Sety 

M the knowledge of those laws which are concernerl intli ti.n 
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feeneraliaitioD, exjTOsrf w implirf Wl’ttat tli?’.'’? ‘’’,”"5** “ 
are sometimes rules of conduct. Wified bJ. ™® ff®“®’’*J>zations 
instances, sometimes defiiX„rSrlw?f n 
Memorabilia, iv 1. 3, SocratTar^^’S Tims, in 

horaes and dogs that the best of 

and then applies the generalization to training, 

fon, that of men . an^d in iv 6 jg u^h® disonsl 

to a definition of " the good citizen and tnterlocntor 

Ween two citizens forSm r^f^ctivd? 

Xow m the former of these c^rtbJ i « «Jaimcd 
would desenbe as "example” (vnoAS^ prec'^ss— which Aristotle 
«g?'da.s ‘‘ induction' of an onen^^^’ “ '"®<J®™ might 
i^f Tile concluvion is a pronsnmd**^ sufhcienth explains 
E>^™’“Vnattermliandacertom ™,?!!^^rT'^^^ that in tho 
*^®pted. Bnt It IS necessarv to athon is, or is, not, to 
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ont fulling into inconsistency, npply tlio term in question to a 
<'ertnin person or act. Moral error, Socrates conceii ed, is Inr^elj 
due to tlio misapplicahoii of general terms, 'nliicli, once nfn\ea to 
^ a poison or to an act, possibly iii a moment of passion or prejudice, 
too often stand in the \iaj of solier and careful reflection It was 
in order to OTClude error of tins sort that Socrates insisted npon t4 
Ka66\ov intli IitoktmI Xfryoi for its basis By requiring a 
definition and tlio roferonco to it of the act or person in question, 
ho sought to secure in the indindual at any rate consistency of 
thought, and, in so far, consistency of action Accordingly ho 
spent his life in scohing and heljung others to seek “thonhat” 
(tA tO, or the definition, of the vanoiis words hj which the moral 
quaiitj of actions is described, valuing the results thus obtained, 
not as contributions to knowledge, but as means to right action in 
the multifarious relations of life 

Virtue is Wide, howeier, Socrates sought neither knowleilgo, which in 
know thostriLt sense of the word ho hold to bo unattaiimble, nor jol^ 
ledge except ns a means to right action, tnio opinion, the results of ob 
son ation accumulated until thej formed, not perhaps a system of 
otliics, but at anj rate a body of ethical doetmio Himself bleased 
with a will so powerful that it moicd almost without friction, ho 
fell into the error of ignoring its operations, and was thus led to 
regard knowledge as the solo condition of w ell doing Where there 
is knowledge, — tliat is to sii, practical wisdom (^pAnjo-ii), the only 
knowledge which he recognized, — light action, ho conceived, fol 
lows of Itself, for no one knownnglj prefers wliat is evil , and, if 
there are cases in which men seem to act ngaiiist knowledge, the 
inference to bo drawn is, not that knowledgo and wrongdoing are 
compatible, but that in tlic cases in nuostion the supposed know 
lodge w as after all ignorance Virtue, tfien, is knowledge, knowledge 
at once of end and of means irresistibly realizing itself in act. 
Whence it folloivs that the sea oral a irtues which are commonly dis^ 
tingnishod arc cssontialla one “Piety,” “justice,” “coiituM, 
and “ temperance ' are the names which “wisdom ’ bears m diifor 
ent splicros of action to bo pious is to know what is duo to the 
gods , to bo just 18 to know w hat is duo to men , to bo coumgoous 
IS to know w hat is to bo ftared and w hat is not , to bo tomperato 
13 to know how to use what is good and avoid what is evil , 
Further, inasmuch as a irtvio is know lodge, it can bo acquired by 
* education and training, though it is certain that one Mulhas by 

nature a greater aptitude than another for such acquisition 
Theory But, if a irtno is knoavlodgo, wliat has this knowledge fonts object! 
xif tlie To tins question Socrates replies. Its object is the Gotw aa hat, 
iQoocL then, is the Good ? It is the useful, the nda antagooui Utiiitj , the 
immediate iitilita of tlio indmdunl, thus becomes the measure of 
conduct and the foundation of all moral rule and legal onactmont. 
Accordingly, each precept of which hocrates dchaors himself w re 
commendod on the ground that obedience to it will promote the 
•pleasure, tlio comfort, the ada anceinent, tlio wellbeing of the indi 
andual , and Prodiciis’s apologue of tbe Choice of Iloracles, ayitli its 
commonplace oflbrs of worldly reward, is accepted w an adequate 
V statement of the mohvos of virtuous action Of the giaivcr UiH 

cultiesof otliitnl theory Socrates lias no conception, buviiig, as it 
would seem, so perfectly absorbed the lessons of aahnt Plato calte 
“political nrttio" that morality has bocoino with him a second 
nature, and the scrutiny of its credentials from an oxteriial stonrt 
point has censed to bo possible llis theory is indeed so Iittlo 
sastemntic tlint, whereas, as has been seen, aartuo or wasdom has 
the Good for its object, bo sometimes wlontifios the 
or wisdom, thus falling into tlio error which Plato {Scpiiblie, an 
COS C), perhaps anth distinct reference to Socrato, ^ 

oortain ‘Cultivated thinkers” In short, tho ethical thco^ of 
Socrates, like the rest of his teaching, is bj 
It IS the statement of the cona ictions of a romarknblo 
statement emerges in tho conrso of an npi^\ the " 

' studa consistency in tho interpretation of traditional rules 

’ duct For a critical ovaminalion of tho ethical teaching which is 

hero desenboJ in outline, see Ethics 

The SoeraCics 

' It has been seen tliati so far from liaiin? any sj stem, ply meal 

or metaphysical, to omincinto, Soemtes rojeoetd tlio 
knowlc4e for its ow n sake ” ns a delusion and a snare,— a loliwion. 
inasmuoli os knowledge, properlv so called, is 
snare, in so far as the pursnit of it draws us awaj 
of conduct Ho has therefore no claim to 
founder of a philosopbical school But ho had made some rent 
contnbntions to a theory of mornlitj , lie biid sIiowti bottiin ms 
life and in his death that his pnnciplcs stood the test of practieii 
application, ho had invontod a inotliod having its cud ^h® i 
ficntion of opinion , and, aboi o all, lie had assorted tho nutonoiin 
Socratk of tho indmdunl intellect” Accordingly, not one school but 
schools several schools sprang iii> amongst his assoeiatM, those " 

who had a turn for speculation taking severally from his 
80 much ns their pro existing tendencies and coinictions allowoa 
Giem to ^imilato^ Thus A^st.ppus of Cyrene «ntornroted hedo 
nistically tho theoretical morality , Anlisthcncs the Cynic copied 


and caricatured the niistcro example , Euchdes of Mcgnra prac 
tiscd and perverted the olenctio method , Pinto the Aendume, 
accepting tiio whole of tho Socratic teaching, first developed it ' 

hnmioiiiously in the sceptical spint of its nutlior, and, afterwards 
conceiving that ho had found in Socrates's agnosticism the germ 
of a philosophy, proceeded to construct a system which slmiild 
embrace at once ontology, physics, and ethics From the four 
schools thus ostahlishod syirang subsequently four other schools, — 
tho Epicureans being tho natural successors of tho Cyrcnaics, tho 
Stoics of the Cymes, the Sceptics of tho Slegnnnns, and tlio Pen 
patetios of tho Academy in this way tho teaching of Socrates 
made itself felt throughout the whole of the mst Socratic pliilo 
Sophy Of the influence which ho exorcised upon Anstqipus, 
Antisthcncs, and Euchdes, the “incomplete Socratics,” ns they 
are commonly called, ns well ns npon the “complete Socratic” 

Pinto, something must now bo said 

Tho “ incomplete Socratics ” wore, like Socrates, sceptics , but, Incom- 
wliorons Anstippus, who scorns to hnio been in contact with Pro pletcSo> 
tagorcnnism bcloro ho made aconaintanco wath Socrates, came to ratics. 
scepticism, ns Protagoras had (lone, from tho standpoint of tho 
plnralista, Antistliones, like liis former master Gorgins, and Luolidcs, 
in whom tho ancients nghtly saw a succoasor of Zeno, came to 
scepticism from tho standpoint of Elcatic monism In other words, 
Anstippus was sceptical because, taking into account the subiccliio 
element in sensation, ho found himself compelled to regard what 
are called “things” ns successions of feelings, which feelings are 
thcmscli cs absolutely distinct from one another , while Antistliencs 
and Euchdes wore sceptical because, like Zeno, they did not under 
stand iiow tbe same thing could at the same moment bear various 
ami inconsistont epitbots, and consomiontly conccii cd nil prcdica 
tion which was not identical to bo illcgitimnto Tims Anstippus 
recognized only feelings, denying tilings , Antistbcncs recognized 
tilings, denying attributions , and it is probable that in tins matter 
Euclidai was at one inth him For, though since Schleicnunchor 
many histonnns, nnnocwvsanly identifying the tlSHy ^EXot of Plato s 
Sophist watli tho Mogannns, have ascribed to Euchdes a theory of 
“ideas," and on the strcngtli of this single passage thus con 
jDctiimlly intorprotwl have ndotid a now chapter to tlio history of 
Megnmnism, it is dilficult, if not impoasiblo, to sec how, if the foumlcr 
of tho school had broken loose from the trammels of the Zonomaii 
paradox, his successors, and amongst them Stilpo, mionld have to 
concilcd tliomsolvcs, as they certainly did, to the Cyniodcniiu of 
predication ... .. . , 

While tho “incomplete Socratics made no attempt to oicrpass 
tho limits which Socrates had imposed upon himscll, wathiu those 
limits they occupied each Ins department. Anstippus, a citizen 
of tho world, drawn to Athens by the fame of Socrates, and retained 
there hy the sincere afllction wliicli lie concciiod for liini, inter 
prolcd tho othual doctrine of Socrates in accordance watli Ins own 
theory of pleasure, which in its turn came under the rofimng in 
fluciico of Socrates’s theory of <f>pir7}ffis Contranw isc, Antisthcncf^ 
a rugged but not ungenerous nature, a hater of plwsnre, trouuieii 
liimsUf little aliout ethical theory and gave his hlo to the imita 
tion of Ins mastei s asceticism Viituo, ho hold, depended upon 
“works,” not upon arguments or lessons , all that was ncccsMiy 
to it was tho strength of a Socrates (Diog Laert., m 11) ic 
hero too tho Socratic theory of had a qualifting cflcct , ro 

that Cyronaic hedonism and Cynic ascpticism ®®™®'^""®® ®J,‘**V‘„ 
nncMicltcd approximations. The troclnug of Euchdes, t imigh the 
Good IS still supposed to bo the highest diject of knowledge, can 
hardly be said to has o nn ethical clement , and ®°"®®!1"®"®® 
tins doflcioncy the dialectic of Socrates ^®fi®"®’^*®'J 
hands, first into a senes of exorcises in fullacire, secondly into a 
vulgar and futile eristic In fact, the nartinl Socmticisms of tlm 
incomplete Socratics ncccssnniy suflerod, oven 
narrow limits, by the dismemberment wliicli the sy stem 
gone Appai^ntly the maioutic theory of education was not vnh cd 
ly lny ot tho three, and. liowoior tins may be, they Ici latcd 
from Socratic tradition so far as to cstablisli 

scorn, to take fees hko the nrofcssioiwl t® the Plato’s 

Socrates, wlio gn\o to Ins tliongbts a n Socrates bad 

found nn occupation J''® tlm ,fltcniatizntion ofliw 
(lone, in the sciutiiii of Ins beliefs nml the si itcniaii^ 

principles of action But it was not imtil the 

that Plato gn\p Innisjlf to ’'j® autlior of dialogues 

political ambitions, he came forivatU as tiic a 



238 


S 0 0 E, A T E S 


stmhl C Pinto Imd too decided a bent for nittnpMsi«. to 
wXg Ir pop-ideutic studies Cmwng 
merely prdvisioiial and siibjectiro knowledge ot ctliir-il coiicei U 

acorrespon^ling«nit\, cteriinl, immntnble, smiriseii«iwl, to be the 
cause of those particulars \Nhioh are lalhd h\ the 
this assumption the Socratic dehuitimi or statement of the pi 
of the universal, being obtained b\ the inspection of jiarlitnnr^ 
in some sort represented the unit)’, form, or "idea Imm "h‘^* 
they denved their charactenstics and in so fur uas lalnable nm, 
inaroiuch as the inspection of the particulars was partial niut 
imperfect, the Socratic definition was onl\ a ivartial and imp* nict 
representation of the eternal, immutable, snprascnsnal idea. Uow, 
then, avas the imperfect representation of tho idea to Im loniertcil 
into a perfect representation 1 To this qiieslmn 1‘lato s answer nas 
vague and tentative. Ra constant revision of the proa isioual dcuni 
tious which imporfccllj riprcscntid the idias he hoped to hnitf, 
them into such shapes that the\ should culminate in the dc 
hnition of tho supremo pnuciple, the Good, from nhich the idtas 
themselves donvo their oomg If in this wna nc could pas- from 
nncortified general notions, reflections of ideas, to tho (ioo<l, so 
as to ^ able to say, not oiilj that the Good c.auses the nhas to l-c 
avhat they are, hnt also that the Goo<l causes the ideas to Ik- arhat 
we conceive them, wo might infer, ho thought, that onr dcliiiitions, 
liithcito proaasional, are adequate representations of n al exist* mes 
Bat tho Platonism of this penod had another ingnslienf It 
has been seen that tho Eleatic /cno had rcstc<I his d* iiial of pliiril 
ity npou certain supposed difTictiltics of iiredication, and th it the\ 
continued to pcrplc-v Antisthcncs ns noli ns perha|B Jiiclnles ami 
others of Plato s contcmpoToncs. These dillu iilties must bo dis 
posed of if tho new phtlosoph) was to hold its ground , and ac 
cordingh, to tho fnndaincntal assertion of the cvistciicc pf ctirnal 
immutable ideas, the objects of knoulcdg , Plato added two sub 
ordinate propositions, imnich, (1) “the idea is immanent in the 
particular,' and (2) “there is an nlca wherever a pliiralili of 
particulars is called h) the same name ’ Of these proiio'iitions the 
one was intended to explain the attribution of anrioua ami cacii 
inconsistent epithets to tho same jcartKiiInr at tlie same tiiiie, 
arhilst the other was iicecssarj to mal o this cvplanatiou available 
in the case of common terms other than the So* ratio iiimereal'i 
Such was the Platonism of tho Jitpitblic and the J’hmio, a provi 
sional ontology, wath a schcrao of scicnliflc TC,scireh winch, as Plato 
honestly confessed, was no mow than an nnrealuc*! aspmtion It 
avas tho non Socratic clement which made tho weakiic‘>s of this 
the earher thcorj of ideas. Plato soon saw that the Injiothosis of 
tho idea s immanence in particniars cnlailctl tho sacrifico of its 
unity, wlulst os a thcora of jiredication tliat lia potliisis avas in 
si^cieut, because applicable to particulars onla, not to the ideas 
themselves But with clearer a lews about relations and negations 
the paradox of Zeno ceased to perplex , and with the eonsciiucnt 
anthdrawal of tho two supplcmcntaiy articles tho dea clopnicnt of 
the fnndamcutal assumption of ideas, eternal, iinmutablc, supra 
seusrok anight bo attempted afresh In the more definite thcora 
avmcn Plato now projmuiided tho idea aa as iioloiigcra Sncmtic uiu 
veml, perfected and hj-postatircd, but rather tho aicrfccl talie of a 
natural kind, to ailiich tyiw its imi>crfcct nicinbcrs avere related b\ 
imitation, wliiUt this relation was mctapliasicalla cxiilaiiiCKl ba 
of a “ thoronchgoiug idealism ” (U. b Archer Hind) Tims, 
whereas in the earlier thw) of ideas tho ethical uinaoraals of 
bocrates had teen held to haae a first claim to hyiwstatization in 
the world of ideas, thej are now pcremptonlj excluded, avhilst the 
wwtem which reconedes pluralitj andiinitj giacs an cntircla now 
BiCTificanc^o so much of tho Socratic clement as is still retained 
ihe growth of the motaphasical sjstcm iicccssanla influenced 

theories, , hut hero Ins final position is less remote 

theories, from that of Socrates Content in the purela Socratic penod to 
^horate and to record ethical definitions such as Socrates himself 
might haae propounded os soon os tho thcora of ideas olfcred itself 
«;ren 71 ."“®!?“^““ ho looked to it for tho foundation oTctlncs 

™ f T utilitarian morolita of tho Socratic 

t&anrite pres^te 


rchtiac and nil its vnnoiis f.-rnis-fitsti.r, t<iii v nnv , vn inge, 
wicdom— notlKiiignhi^ aair. incijnbleof bein l«mnn H*nr« 
It is tint the eihieil l.nhinguf the liter .liilognv' le iraaii in 

pricticii Icicliing of ihi iinplilh* >iphi« il s 

* UatoucUoiat th*'" r< anliiiions of <Io* tiiii 1 1 ito ms earr tnm 
to the ‘>o«nlic III* ora of uliieiiioii JIh maiiii r iml"* I rliin,'- ! , 
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.SOCUVri'^, diurih hi'tnriui Jti tin t*iuri' o( tUu 
InslUvuiU fi\t\tTr (I'J'i t'O) ul tin. ni,,u i>( riKO-lo ms 
II (the fir-t tlmrougUU HvrsUitmc tmi»*r(r) nl K ixt ns 
iliutvh hixtiancs wire varitltn m (track wuhiti tin Imiit-a 
of the l/nstcni empire, — tlniM, ii'iimh, oi J’liiln.turpnw 
the Amii, of riiilipj ih Sulcti », of Pi’K.nti s, of .Si’miit n, 
of Thiotlorct, mill of HcxmIiiu' Of tin o the fir^t, no 
onger extant txctjit in frngnunth, vfcin's to Inai* lx ii thx 
nio't iinportmt Tho'C of Philip mnl of lli -tclmts (tho 
formtr an uiitru<itaaorth) mnl ilrnr) jurforiii'iiKc) hiTo 
nl«o pcrixhtil Tho rciiminiii{; thne nrc imaa otir nmiii 
boim.c .1 for church hiitory from Cniixtnntinc to ThriHloxiiw 
IT Jaonc of them Imx atntured upon n fre h Imtimnt 
of tho penctl iknlt with l>\ luxdmm, nil llirct l>a{,iu 
tlicir imrmtn&s iilmut the ]K»iut uliirc Ins doxiv In tho 
TNcst tho Cftvnfi J/nlon/ of that author Imd nlrcTih hccii 
lontiiiucd l»j Hufimii mid liii. C/iimitile l>} .Icromo, mid 
the work of Jlufinus aan'i ccrtniiilj kiioaan to the Jltruutnc- 
Nor did Ihcso write indG]H.iuKuth of cTch other, for 
SoroMFN (f/r) ccrtainh had before him the work of So 
crates, and Tniouoi it (ry r ) know one or both if tbmi 
Tho three hixtoncs together laemme I now u in tho A\ext 
from the 6th ccutur) through the Rclcction whidi Cax-io- 
dorus caused to bo made from thtm, mid it is to thix selec- 
tion (if wo leaxo laufmus mul Teromc out of account) that 
tho Middle Ages were rnmnl) indebted for all tliei knew 
of tho Armn control crsius, and of the period generally 
between the councils of Nice and Tbihesiis 


, Jpliesiis 

ibo AkkAotiootiki} ‘IiTTopfa of Rocrates Rlill comiihte, 
in sexcral books, embracing the period from ,106 to dlO 
\yis WTitten about, or at all oicnts not later than, 440 
S brought up at Constantinople , the dale 

fJra sS bnrdh bnic been bo- 

tipnl ' ®’ ^ ‘I “scholos- 

US or aJiocate Of the occasion, plan, and objeet o£ 



SOCRATES 


Ills work Iio Im^ Imnsclf mfomied us in tlio prologues to 
Ills first, second, liftli, ntid sivtli books It is dedicated 
to one TIveodorus, who had urged him to write such a his- 
tory Uo had no thorough proiiaration for the task, and 
for the period down to Uio death of Constantins (361) 
was practicallj dependent on Ilufinus His work finished, 
he hecame a student of Athanasius and came to see how 
iintrustworthj his guide had been He accordinglj re- 
wrote lus first two books, and it is on^ tins rcMsion tlint 
has reached us The chief sources fioin which ho drew 
were— -(1) the Chvnh i/isfojv, the Lt/e of Gow^aniine, 
and the theological works of Eusebius, (2) the Chmch 
//utoiv of llufinus, (3) tho works of Atlmnasms, (4) the 
no longer e\.(ant iivi aywyi) t(3i 2£iii ofiiKior of the Mace 
douian and soini-Anan Sabimis, — a collection with coin- 
inentnncs of acts of councils, brought downi to tho reign of 
Theodosius I (this was a mam source), ('») collections of 
letters by members of tho Anan and oithodo-? paities, 
(6) the Ancmatus of Epiphamus, (7) works *of Archclaus, 
Glrcgori of Laodicea, Eingrms, Palladuis, orations of Hes- 
torius, Theological literature proper — ns, for example, 
the writings of tho Cappadocians — ho quite neglected 
On the other hand, lie njipcars to lin\ o know ii some of 
Ongen’s woik, and tho Apofoyia pm Ori^ene of Pamphilus 
It is to Origcn and Ongen s iinmcdinto disciples that ho 
refers when ho speaks of “the old church writers," or of 
“the Christian pliilosophcrs ”, tho last designation, how - 
o^cr, also includes the monks Jceji alleges, but docs not 
adduce any adequate proof, that Socrates made use of 
Philobtorgms As regards profane history his iimterials 
were exceedingly dcfectiie Thus, for exaniplo, he con- 
fesses his reason for not relating the iiolitical history of 
Constantino to be that he has been iinal'lo to ascertam 
anything about it Jeep has instilutcd an examination 
into tho tasfi, containing historical notes, niado use of by 
our author with the follownng results His chronological 
data with the facts he aiijicnds to them nra of the highest 
saluc, cspcciall) in those eases whore, as sometimes Imp 
pens, data aro jircscncd which arc less precisely gnen in 
other fasti and chronicles Somewhere about tho ycai 
395-400 his use of theao precisely dated records of profano 
history comes to an end From this point lus information 
IS purely ccclosmstiial (dates of ordination and death of 
bishops and the like), that is to say, ho makes use of 
church fasti Tlio secular fasti of Socrates como down 
precisely to tho same point ns those which lay in tho first 
rank before Idntius ' His reckonings by Oly mpiads arc 
generally wrong, the error arising not from am systematic 
source but merely from carelessness It is not altogether 
impossible, liowcicr, after all that Socrates may Imxo 
taken tho historical data of his fasti at second hand from 
tiio profane historians Ho certainly nindo use of Eutio- 
plus, but that ho had any rccourao to Eunapius and 
Olymipiodorus is more doubtful, and indeed w ould bo quite 
improbable if it could bo proi cd that he had Philostoigius 
before him There is no eiidenco of his liming knoini 
tho works of Dexippus and Zosunus But ho is greatly 
indebted to oral tradition and to tho testimony of oye- 
witnosscs, especially of inombcra of tho Novatian com- 
munity in Constantinople , something also ho has sot doini 
from personal knowledge Tlio contents of the closing 
books arc for tbo most part denied from oral tradition, 
from tbo narratiics of friends and countrymen, from what 
was still generally known and current in tho capital about 
past oients, and from the epbcmeral literaturo of tho day 
Tlio tlicologJLttl position of Sociwtcs, so far ns lio can bo sanl to 
lini 0 had owe, is at onco disclosed in Ins nnlimitod adimration foi 
Origon All tho onomics of Mio great Alexandrian ho roganls 
nierel> as empti mid i am obscurantists , for tho orthodoxy of hvs 

I See Holder I^OT, A’ckw Arclttr/ deutschc Gnch , U 01 
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hero he appeals lo Atlmnasina Closclj connected with liw Inch 
reganl for Ohmii am Ids appreciation of scionco genoralK and t?io 
modonlioii of lus judpnent on all dogmatic nuostions AccokIhic 
to imii, raiSela is. iimto nidisponsablo within Uio chiinh 

uinij Greek nhilosophcrs were not far from the knowledgo of God’ 
nsisproitd by their triumphant nigiimonts against atfioists nmi 
gainsay trs of ilmno jirouilonto Tho apostles did not set them- 
sehes ngiiiist the study of Greek htomtnro and stionco . Tnirt had 
men undo a thorough study of llioin himself 'iho Scniitures, it 
is true, contain all that appertains to faith and life, but give no 
tine to the art of confuting gainsay era Greek science, therefore, 
must not bo banishnl from the c}iiin.h, and tho tendonoy ivitlnn 
liiL Lliuifch so to deal with it is wrong Tins point of i lou was tlio 
tommon one of tho innjoiity of tducated Christians at thatpenod, 
and IS not to bo roganlcd as exceptionally liberal Tho same holds 
Into of tho position of Socrates in rogaitl to dogmatic questions 
On tho ono lininl, indeed, ortliodoxy and hertm aro symbolized to 
his mind by tlio wheat and the tares icspectiicly , ho clings to tho 
imii 0 opinion of Catholicism, that coiitoinpomiy orthoiloxy has pie 
loiloil within tho cliureh fiom the first, he roiognires tho true faith 
only in tho inistoiy of tho Tnnity , ho judges heretics who hare 
been nlrcndi coiulomnod ns nitcilnpors, ns impudent innoi ators, 
actuated by Iwd and self scokmg inotu os , ho npologires tor ha\ mg 
so much ns treated of Ananism at all in hia history of tho cliuub” 
ho hclicics in tlio insiiiration of tho ccclosmsticnl councils as mncli 
ns ill that of tho Scnptnros theinseh cs But, on the other liniul, ho 
takes absolutely no mterest m dognintical subtleties and clerical 
disputes , ho Kgaids them ns the source of great oiils, and expresses 
his cmiing for penco “ono ought to adore the inollnblo inystiiy 
in silence " This attitude, which was that of most ednented By 
znntmo Inynion, Inis in narticulnr eases mode it possible for him 
to nrriio at lory fieo jmfginents. Jircti giwntiiig that some feeble 
ixmams of antique ecscrio nmi Imio contnbntcil to fins, and oicii 
although some of it is certainly to ho set down to his disposition 
and teinpomment, still it was his religious iinssiiity that lioTO 
iktenmnDd tho ehnmctcr of Soentos nmi made bun a typical ex- 
ample of tho Inter Biznntinc Christianity If Socrates had lued 
about the lear 32f<, ho cortnmly would not have ranked Imnsolf 
on the side of Athnnnsiiis, but would hnio yoincd the party of 
mediation But— -tho d/tootviot has boon laid dowai, and must bo 

rocognued as correctly expressing tho mystery, onli ono ought to 
rest satisfied inth that woial and nitli the repudiation of Ananism 
Any thing moro, mcr\ now distinction, is imscluoions Tho con- 
trol cray m its details is n iiwropaxlct to him, full of misumlor 
Btnndvugs. Sometimes he giics pionunciico, and correctly, to tho 
fact that the disjmtants jmrtnlh fnilod to imderstmid ono another, 
becaUBO tliey bad scyvaralo interests at lionit,— those on the one side 
desiring aboio c\ cry thing to giiaul against ]io1\ theism, those on 
tho other hemg most afraid of SabolIiniii!.in Ho did not fail, huiv 
01 or, to rccognifo also that tho control orsics frcqncntiy had thoir 
root in mere onuilation, slander, and sophistry Not wnficquontly 
bo yxisscs \ory sharp judgments on wholo groups of bishnyis In 
the preface to his fifth book ho eiouscs his trenching on tho region 
of political histon on tho ground of lus desire to spare his iciulors 
tho disgust w Inch poriisai of tho endless disputes of tho bishops 
could not ihil to excite, and m tliat to his sixth book lie pmlcs 
bimsolf on nox or bai mg flattered ox on tbo orthodox bwboyis Tins 
nttitmlo of his has gii en him a coi tarn inonsnro of inqiartiality 
Constantins, and oion Julian — not Vnlons, it is true — arc csti- 
nmted leri fairly Tho Armn Goths who died for their religion 
aro ntogni/cd ns guimme ninrti ra Ilia characterizations of Ci ril 
and Ncstonns, and Ins narratixo and enhcisni of tho beginnings 
of tUo Chnstolngicnl control erai, mo models of candour and lus 
toncal consiientioiisncss In frequent instances, inorooxer, lio 
acknowledges lus own miompctcnoi to giio nn opinion and hands 
tho question oicr to tho eloigi Por the cler^ ns n whole, m 
spito of lus enticism of indix idimls, ho has tho x ory highest respect, 
ns also for tho monks, without himself making any inordinate 
roligious jirofossions. In a special oxcursus of coiibidornble longtb 
ho has paid a tnlmto of tho liiglicst onlcr to inoiiachisin, and m 
ins cimractonzntioii of Theodosius II also (where ho has iimdo uso 
of tho brightest coloura) ho docs not fail to point out that in pioty 
tho omiioror couhl almost compote with the monks But, nysirt 
from these two chapters (ix 21, xn 22), it is hut seldom that ono 
could Icnni firom tho jiagcs of Socrates that there was such a thing 
ns inonnstiLisin in those day s To Ins mind the coiix cut is not far 
romoi ed from tho church, and ns a lay man lie is not at all iiiclmed 
to accept tho pniiciidca of motinchism ns npplx mg to him^lf or to 
siiunro his xicxxs of liistcrx m nccoialnnco with them Ifo has excu 
gone so far as formnlli to express lus sy inpat by with rnphnutnis, 
tho champion of tbo right of msbops to mam 

As n source for tho pencil xvitlim xvlueli ho xxrotc, tlio work oi 
Socrates is of tho greatest x nine, but ns “historx " 
exon tho most modest expectations Bitsobms, nffcf ■»“> " 

coucepliou of what is meint by "cbnrch 

none ’ “ As long ns there is yienoc tlierc is no rnafomt for ^ ' 

of the church’ , tut, on the other hand, neither do heresies by nghts 
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come into the story \Vhat, then, is left for it ? A collection of ancc 
dotes and a senes of episodes In point of fact this is the i len 
actually taken by Socrates His utter a nnt of cato and consutency 
appears most clearly m his vacillation as to the relations botrrecn 
ecclesiastical and political histoiy At one time ho bnngs in politics, 
at another he escnses himself from doing so Ho bos not failed to 
observe that church and state act and react npon each other , but he 
has no notion how the relation ought to bo concciveil Nevertheless 
his whole narrative follows the thread of political — that is to say, 
of Imperial — history This indeed u characteristic of his By2antina 
Christian point of view , church histoiy becomes mctamoiphosed 
into a history of the emperors and of the state, because a special 
chnrch history is at bottom impossible But oven so one hardly 
hears anything about state or court except great enterpnses and 
anecdotes. Political insight is wholly wanting to Socrates , all 
the orthodox emperors blaze forth in a uniform light of dazzlin" 
splendour , even the miserable Arcadiiis is praised, and Ilieodosius 
II figures as a saint whose osemplaiy piety turned the capital into a 
chnrch If in addition to all this we hear in mind that in his later 


books the histonan s horizon is confined to the city and patnarchato 
of Constantinople, that ho was cxccedingli ill informcil on all that 
related to Home and the West, that in onfer to fill out his pages ho 
has introduced narratives of the most unimportant description, that 
in not a few instances he has evinced hia credulity (although when 
compared with the ma^jonty of his contemporaries ho is still entitled 
to be called critical), it becomes sufficiently clear that his History 
\ lowed as a whole and as a literary production, can at best take onlj 
a secondly place. One great excellence, however, cannot be denied 
bun, his honest and sincere desire to bo impartial Ho tried also 
as far as he Muld, to distinguish between the certain, the prolwhlc. 
the doubtful, and tho untrue Ho made no pretence to be a 
searcher of hearts and frequently declines to analjso motiica Ho 
has made frank confession of his nescience, and in certain paa<inoe 3 
his cntical judgment and sober sense and circumspection arc nuite 
striking He writes a plain and unadorned sti le and shuns suncr 
fluons TOrda Occasionally oi cn there are touches of good humour 
Mtire, —al ways the sign of an honest wntcr In 
short, the rule to be applied in tho cnticism of Socrates is that his 

*‘""6l“f°™»^Dess a great deal Considcnng tho circum 
stancM under which he wrote and the misones of tho time, it can 
wlv be matter for congratulation that such a man Sid Imo 
bewme our informant and that liis work has been preserved to us 

Socrates was either himself origin 
ally a Novatomst who had afterwards joined the Catholic Clnml. 
or that whether through his ancestors or bj education ho had stooii 
HiS'o™ ^th the Novatmmst Chnrch In^ h,s 

f sympathy with that bodj, has gone u th 
waetneM into its histoiy in Constantinople and Phn m ami vi 
indebted for much of the material of bis uSrkto hWi^st tmd 
Both”dirertl''^ prominent members of tho sect 

SODTOImiSODA. Sodium ,aoMrfto‘L®* L 

abtindaiit element Tbn ciii- a i 7 most 

Dittmar’s calculation fsee sS ivS f i ^ according to 

™id mtum ot „£ KSl S “f™ 

of potassium calculit^’a, Shari ^ 

We been 

in many parts of tho world (see ^ltI £ l ^ ^ 

are also widely dispersed in t carbonates 

of many mineral ^ters, and occimnl°™’”° constituents 
ramponents m natron or trla lal^® “ Vnncipa.1 salme 
Lower Egypt, Persia, and SiU ^ 

Colombia, and Arenezuela Mexico, 

bottom of tho salt lake^ of Hin tlie 

contain about 16 per cent of ^ ^"lema 

of soda. In NorGraLn M sulpWo 

^jCOj+CbCOj+SH 0 occius a double salt 

^7ommg. Chlifo^riia, £d ^n I" 

J^evada enormous deposits of 


carbonates, mi.\ctl in some casts with sulphate and with 
chlondo, occur About Szegcdin in Hungaiy and all 
over the last pusztas (steppes) between the Tliciss nnd the 
Danube, and from tho Theiss up to nnd beyond Debreezin, 
tbe soil contains sodium carbonate, winch frequently 
assumes tho form of crude alkaline crusts, called “ Bzekso,” 
and of small saline ponds A jiunficd specimen of such 
Dcbrcczin soda was found to contain as much as 90 per 
cent of real carbonate (NaCOj) nnd 4 of common salt 
I^atural sulplmto occurs in nn nnhjdrous condition ns 
thcnnrdito (NooSO^) at Tnrapaca, Peru, nnd in the rock- 
salt deposits at Espnrtmns near Aranjiicz, Spain Hy- 
drated snljdmtcs occur at scxcml localities in the jiro- 
xincc of Madrid nnd in otlicr jiroiinccs of S 2 )ain, and at 
3Iuhhngcn in Anrgan, nnd copious deposits of glauberite, 
the double sulphate of sodium nnd calcium, arc met with 
in the snlt-mincs of ^ illarnibin in Siiain, at Slns.sfurt, and 
intheproMncc of Timpara, Peru, Ac A nalixc nitrate 
of soda IS obtained in great abundance in tho district of 
Atacama and tho jiroxincc of Tarajiaca, and is imiiorlcd 
into Europe in enormous qiiantitiasas cubical nitre for the 
preparation of saltpetre (sec Kiirocrv, i ol wii p 518) 
Cryolite, a lluoudc of aluminium nnd sodium, AH', + 3Nah, 
IS c\tcnsivclj mined in Greenland for industrial purposc.s 
Tlicso form the principal natural sources of sodium com 
{jounds, — tho chlondo ns rock salt and in sen water being 
of such predominating importance ns quite to outweigh 
all the others But it is questionable whether taken nl 
together the mass of sodmm they represent is ns much as 
that disseminated througliout the rocky crust in the form 
of soda felspar (» c , ns silicate of soda) and in other soda 
containing rocks From this source nil soils contain small 
proportions of codinm in soluble forms, hence the itshcs of 
plants, although they prcfcmbly imbibe potassium salts, 
contain traces and sometimes notable quantities of sodium 
wlmal ^cM™ essential ingredients in all 

industrially, by far the most important bodies 

hydrate), the nmniifacturo of winch forms the basis of the 
soda industry Immense quantities of tlicso bodies arc used 
in tho manufactiirc of soap and glass, and under the name 
tL f®^^“"S®oda or "soda crystals” the consumiition of 
the hydrated carbonate for domestic washing is also ven 

S in chemical indnslncs in wliiS 

tll6 Ifl&UUfactur© ©s livliolci itonlf 1 

.„d ,ait3 . 1 “ 

23 Na, atomic weight 

#liS§sP«= 

intimate mixture of carbonate of soda w-ifh^Y^^'°'i ° 
process is qmte analowons to that ^ charcoal The 

metallic potassium (PoTAssitm, S i/v p Toon 
easier of execution and frnn t P ‘'•'Oh but much 

attend the preparation of the otha TWd" 
ducted in cylindrical iron vatnrfo P* ° distillation is con 

by means of fireclay tubes fitting ngamst the fire 
the charge is included a certain^ In 

giMng off carbonm 2id aid3\?dr^^ 

>d protects the dSi over the metallic 


the charge is included a certain n round them In 

6»mg .1 mbo„?o Si'S "'“k 

vapour and protects the distillnto metallic 

metal cast into the fS^ 8a«st oxidation Tho 

from the air by a coating of mmffin®’' protected 
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its specific gr^l^ itj (0 9733 nt 13° 5 C ), and its fusing point 
(95° 6 C ) In tliin layers its i npoiir is colourless, but dense 
fumes have a purple tint It decomposes ii-atcr Molently, 
but the lij drogen ei ol\ cd does not take fire, although the 
reaction is moic dangerous than the corresponding phono 
mena dc\ eloped by potassium, because it leads frequently 
to most violent explosions Yet the process senes in 
practice for the jireparation of imro soda hydrate In this 
operation a piece of sodium is placed in a silver basin 
standing in, a slnllon cold-vatcr bath Drop by drop 
Mater is added — the metal betueen the additions being 
allow ed to expend its energ} — till the desired quantity of 
hj drate is formed The process, in short, is so conducted 
that, except nt first, the metal never touches water in an}- 
other form than that of a strong soda Ije Sodium is 
largely made for use ns nn agent in the manufacture of 
aluininium and magnesium, and ns a reagent in laboratory 
operations The metal does not afTccl carbonic oxide at 
anj tomiieraturc , it acts on hj drogen ns potassium docs, 
but the compound is less stable On nininonia gas it acts, 
ns in the parallel case of potnsaium, w ith the formation of 
NHoNn, only the reaction is less energetic Sodium has 
less powerful aifinit} to oxygen than potassium, in dry 
air or oxygen it burns into the dioxide Nn,Oo, — a product 
obtainable also bj heating the nitrate or nitrite A 
white solid soluble in cold water, forming a h} drate, 
Na,0,+8Hi0, IS obtainable in cr^slals, the soluhon of 
which" is stronglj alkaline With acids it yields sodium 
salts and peroxide of hj drogen Sodium lettoxido (Na.O^) 
is not known to exist 

Camtic Soda (NaTIO) is prepared from carbonate by 
means of caustic lime, just as caustic potash is made 
from its carbonate (sec Potassium) The analogy botw cen 
the tw 0 caustic alkalis is so perfect that w o need only 
siimmanze the points of diflerenco betw cen them Com- 
pared w itli caustic potash, caustic soda is less easily soluble 
111 water, loss caustic, less energetically basilous, less prone 
when fused in air to pass into peroxide, hence less de 
striictivc to platinum, iron, nickel, and silver lesscls 

Sodtum Chloride (NaCl) occurs m nature m a nearly 
\»uro state Absolutely pure salt is made from commercial 
salt bj precipitating from a solution the lime and magnesia 
bj pure uirboiinto of soda, filtering, neutralizing w itli pure 
hydrochloric acid, concentrating by evaporation, and then 
precipitating the puio salt by a stream of hydrochloric 
acid gas The crj-stallinc precipitate is collected oxer 
glass wool, XX ashed with pure fuming hjdrochloiic acid, 
and dried by heating in a platinum basin It forms non- 
hxgroscopic crystals, free from combined water, liaxinga 
specific gravity nt 16° C of 2 162 (Stolba), and according 
to Carnelloy fusing at 776° C The solubility of 
salt in w ater IS almost independent of temperature, 100 
ixnrts of x\ ater dissolve — 

® (liJniiig) 

35 32 35 87 37 25 80 61 40 63 parts of NuCl 

llcgarding its commercial relations, «.lc , see S VLT 

ChloiaU of Soda (NnCLOg) is a salt of some industrial 
importance, from its use in the manufacture of aniline 
black It may bo made from the potash salt {a) by cto- 
coinposing this with hydrofluosilicic acid (which precipi- 
tates the iiotnssiuin as iluosilicate and yields a solution oi 
chloric acid), and neutra izing the chloric acid solution 
with soda, or (6) by double decomposition 
of soda, NaHC4H40,„— the cream of tartar (KHO4II4U0; 
separating out almost completely, whilst the chlorate 01 
soda remains in solution According to Weldon, it is best 
manufactured from caustic soda by the direct action of 
chlorine, the two salts NaCl and NaC103 being sopamted 
by crystallization Chlorate of soda forms cubes which 
often exhibit tetrahedral faces , 100 parts of water dis- 


solve at 0° 81 9, at 20° 99, and at 100 C 233 parts of 
the salt Hence it is much more soluble than the potash 
salt, on w'hich account it is preferred for aniline black 
pnnting 

Snl^iate (lira2S04) is the most largely produced of all 
soda salts m manufacturing operations, although it is re- 
gal ded principally as an intermediate product The an- 
hydrous salt readily combines with water into a crystallmo 
soluble compound, Na2S04 + lOHjO, known as Glauber’s 
salt Tins foms large transparent inonoclinic crystals, and 
IS characteristically prone to form supersaturated solutiona 
100 parts of water dissolve — 
nt 0 11-07 SD -05 S2 73 33 -88 

1217 2G08 09 48 3221 3121 parte of Xa ^04 + 10 H-O, 

5 02 1012 2811 50 65 60 4 parte of NnS 04 


As the temperature rises beyond about 33°, the solu- 
bility decreases (Gay-Lussac) Glauber’s salt, when ex- 
posed to dry' air, especially in summer lieat^ gradually 
falls into a powder of anhydrous sulphate It is much 
less volatile than the chloride The thiosulphate, NnoSoOj 
(commercial hyposulphite of soda), and soda salts of other 
lower sulphur acids, are reserved for Sulphuh 

Of all sodium compounds, except common salt, the car- 
bonates are by far the most important, both industrially 
and chemically Those comprise the follow ing 

jYo? mal Cai bonate, NajCOj — The anhydrous salt usually 
presents itself in the form of a white opaque porous solid, 
specific gravity 2 66 (Karsten) According to Carnelloy, 
It fuses at 818° C (dull red heat) into a colourless liquid 
On fusing it loses some of its carbonic acid, and nt a bright 
red heat it v olatilizcs appreciably The jiorous salt absorbs 
water from the air , when moistened vv itli water it gives 
off heat and unites into crystalline hydrates, of which the 
important compound is 

Dccahydrate, NagCO, + 10H2O — This salt, known as 
soda crystals or willing soda, forms largo transparent 
monoclimc rhomboidal prisms or double pyramids The 
salt dissolv'es readily in w'ater, foiming strongly alkohno 
solutions, which emulsionizo fats, though less readily than 
IS done by caustic lyes 100 parts of water dissolve 

nt 0 16 SO SB 104 

2133 C3 20 92 82 273 6 1142 2 MO 6 of crysWs, 

6 97 16 20 21 71 37 24 51 67 46 47 of NiuCOj 

(Lowcl) According to this observer, the dissolved salt 
from 38' C uiiwards assumes the form of lower hydrates, 
hcncc the diminution in solubility at higher temperatures 
A saturated solution, when evaporated dovra by W 
deposits a granular salt of the composition Na2003(Jl2U 
or 2H.,0) The decahy drate, when exposed to dry air 
even at ordmary tempemtures, loses wntor, with the forma 
tion of monohydrate, NajCOgHjO It also readily takes 
up carbonic acid with the formation of ...if 

JJ.-a, bonate, NaHCOg— Its formation may bo 
mulutcd -NapCO, + 10H,O + CO„ = 2NaHC03 -f- 9HjO 
The bicarbonate remains ns a crystalline map, wliilo tiio 
liberated water runs off with more or less of dipolxed cai 
bonato and the sohno impurities which may bo present 
Bicarbonate forms small four sided monMhmc plates vvitli 
a feebly alkaline taste and reaction 100 parts of water 
dissolve — 


nt 0 

6 90 


so* 
9 60 


40 

12 70 


«0 


16 40 ofNttHCOj 


Dibbits) From about 70° C upwards the solution givp off 
arbomc acid with formation of '5«^?«te«r6o«a/c,-2^a^ 
1 3CO„ + 4 H, 0 =Na.,C032NaHC03+ SHgO Tlis 
ound lii nature as trona or cTo J 

n stals which do not lose water m the air At -0 0 to 
,?rts of water dissolve 18 3 ppts of the 
.nhydride, 2Nap3CO„ Both 

.onatewhen heated dry ^^^cak up read^^b (b®^°^ ^ 

nto normal carbonate, water, and carbmim acid 
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Other salts of soda Tvluch are of importance on account 
of their acid constituents— nitrate, silicate, phosphate — 
are dealt with under Niteoges, SnJOA, Phosphoeus 
T he estimation and analysis of alLalis are sufficiently 
dealt with at the close of the article Potassium 

Soda JHamfacture, 

The ancients probably iliil not know soda m other than its native 
forms, and till about the end of the 18th centurj mtash was, of the 
two alkalis, the more abundant and generallj used substance. In 
deed it was not till well into that ccutuiy that the chemiuil dis 
tinctions of the alkalis were established, they woie previously 
spoken of indifferently as nitrum, natron, kali, alkali, and soda, 
names simply meaning a fixed alkali. Soda has properly a separate 
history onfy from 1736, when Duhamel establislied the fact that 
common salt and mineral alkab have the same base, — a body 
different from the salt of tartar or vegetable alkaln Yet soda, 
from both mineral and vegetable sources, had long previously been 
used in Eurrme, the Arabs having probably brought into Spam a 
knowledge of tlie alkali and its sources Apart from the troua 
and soda lakes, Ac , already alluded to, the oiilv source till tlie 
close of the IStli century was the ashes of certain plants which 
grow on the sea LO,ist and in salt impregnated soils Those plants, 
principally species of i>alsola and a tew other genera of the natural 
order Atripheem, on incineration y leld an ash containing in some 
coses about 50 per cent, of carbonate of soda The ash of these 
plants, flnxed by tod heat into a pasty mass and broken into con 
venient lumps, lonus the hanlla of commerce, which in former times 
was a product of the first importance on the shores of Spain, Sicily, 
Sardinia, and other coasts of the ifediterrancan. In 1834 os mncli 
as 12,000 tons of banlbi were introduced into England from Spam 
alone, and, in spite of the cheapness of artificial soda, the manii 
facture of barilla is still — or at least was till recently— earned on at 
vanons localities on the Mediterranean On the west coasts of 
Scotland and Ireland laige amonnts of impure soda carbonate were 
obtained! from the kelp burned from certain seaweeds, but tlio 
introduction of artificial soda early extingmshcd that industry, 
althongh in connexion with the production of iodine and other 

S roducta a small quantity of sea weed soda continues to be made in 
cotland till the present day 

•ae increasmg price of potash salts and the discoverr of 
Duhamel W to strenuous attempts to produce the carbonate from 
common salt. In 1775 the French Academy of Sciences offered a 
pme of 2400 lures for a pwotwal method of converting salt mto 
soda. Bat It wm neier awardoil, although the problcnV was soon 
tnnmphantly solved Indeed in that same year Scheole succeeileil 
in makmg soda from common salt by means of litlioijro Several 
claims were made for the prize, the first being based on a process 
* Benedictme monk, Malherbe, m 1778, whiSi iras 

oefore 1787 De la M4tliene proposed a plan for calcmmir witli 
charcoal th^ulphate prepared fern chloride,— an impnirticable 

resulting product is ^sulphide ‘ 
But this proposal has histoncal importance, because from the nub 
lished account of it Le Blanc received in 1787, accordinir to* hia 

flu^rthe mature proportion of chalk, and by 

transfLoat “ be MiSd ™ effecting the desired 

reee^med the sonnr]^7 the 

in 1790, agreed to provide a capitelcff 200 nnn>» ^ ® 
theprocc^ In September 1701 for working 

Le tflanc a latent fSr fifteoVv^re an^ Snmted 

of Lo Bhnc himself, with Dize and ®“Penntendenco 

duke of Orleans, a WMk was ^ the 

the fall and execution of his patron Le Blanc ^and^al? 

and worlang soda processes, wem nrr7««..> * , others owning 

.for the puhfio hene^K^m^™,I“r ^ 

4000 francs In 1800 his wnrVp * fflioerable compensation of 

duU‘ mto mun« "^t’Ta^^SeW rlr* P- 

tte first step In the Le TOst'a — ^ ® J>elieve, who showed that 
2Na.S04+6C=Nn4S,+NLco ^ ®PPro*hnately thus— 

carbonate on contmned hratme net on eanl^ disulphide and the 
to form ^’»a8.-KaA+Xa,C0f;fc=2h:y 


its ongmni form Owing to tho raw matcniils employed in it 
and the products evoUed, it became the basis of a senes of import 
out ludustncs, and many interesting collateral processes have 
been grafted on tho inaiiufactnro Its ongtii was contcmporaiicons 
with tlie mtrodnctioii of bleaching powder (sco CiiLOiuvr, lol i 
p 678), and tho hydrochlono acid given off in tho conversion of 
cliloiide into sulphate of soda became tho raw material of that 
industry, the two processes being worked in conjunction Siiico 
the days of Le Blanc many other methods for more directly manu 
factnnng artificial soda haio been pro]>oscd , hut only one — those 
called "ammonia process " — hnssinoiisly threatened to supplant it. 

Le Blancs Process — This consists of two stages In thofirst stage 
common salt is coinortcd into sulphate of soda by tho action of 
sulplmnc acid At first acid sulphate of soda is produced thus — 
2NaCl+HsS04=HCl+NolIS04+lfoCl , but snWqucntly at a 
sufficient temperature the acid siiljiliate decomposes tlic remainder 
of the salt thus — N'iiHS04+NaCl=Ka SO^ + HCl, so tliat nil tho 
chlonno is expelled as hydrochloric ncuf with formation of iionnnl 
sulphate of soda. In tho second stage tho siiljihatc mixed with 
limcatoiie and coal (iliarcoal in IjC Blanc’s original jiroposnl) is 
calcined in a reducing flame, whereby n mixture of sulphido of 
cnldium (CaS) and caibonato of soda is foniicd, oxygen being gen 
erally supposed to pass off as carbonic oxide, CO According to 
Lunge, liowm cr, the gas produced consists chiefly of carbonic acid, 
so that the reaction Ehould correspond cssciitialfy to tho equation 
N'a.S04+2C+CaCO,=XajCOj+CaS + 2CO. The sulphide of cnl- 
cium being practically insoluble in yvatcr and only yery slowly acted 
on by n solution of carbonate of soda at tciiipent liras under 45° C, 
tho carbonate is extracted by systematic lixiyiatioii with witir at 
a temperatnre under thot limit and is racoy cred from the solution 
by evaporation If an excess of lime is used, more or less of tho 
soda assumes tho caustic form (KallO) All crude soda ash lyes 

contain somo caustic alkali besides tho following impurities 

chlonde of sodium, sulphate of soila, sulpbidc of sodium combined 
with sulphide of iron into a soluble green comiiound yvhtcli occa 
stoits intieh trouble to the mamifacturcr This solution contains 
also occasionally cyanide or fcrrocyamdc of so<lium, pituluced by 
tho action of eyanuto on the solublo form of sulphide of iron 
Salt Ca/cMaiiiig —The com ersion of tho salt into suliihate, called 
salt (Mkc, IS effected by means of sulplmnc acid of about GO per 
cent (chamber aeul), and may be, and stilly cry commonly is, carried 
out in ray erberaton furnaces hay ing flat soles of cast non, attached 
to one end of w Inch is a pan of the same nmtenal The tvasto heat 
from the rayerberafoo furnace is utilized to heat tho charge placed 
ill the pan, yy hero tho lirst part of the change is cflectcil, the reaction 
bcmnmng biiskly with cyolutioii of eopious fumes of hydroeliloric 
acid luinimUntely the acid and salt are mixed Before the Alkali 
Act of 1863 hydrorhlonc acid yvas freely alloivcd to escape through 
me stalk wnth tho smoke and fire gases, carrying destruction to tho 
yogotation of vast tracts around tho works, bntnoyy all the acid 
IS every whore carefully collected, both because it is a source of 
proht and from sanitary roiisidcrations. Hence in modem “ open 
masters, as these ray orhoratory furnaces are called, tho pan and 
nmldnSTrf soparntcil, so that tho comparatively pure and 

undiluted fumes from the iian can be led away and collected bv 
themselves, leaving the mixed air, fire gases, and acid fwmes from 
tho furnace hearth to Iw separately dealt with In another cIom 
t ^ roaster,’ tho calcination of the half- 

y octiionc acid is mixed with air and fire erases. Certnin n,i 
furnace In w^^g these linnd' 
mSm3 W'plcnsant manual labour, to avoid winch 

tt.S«r« a™? ‘I'vised, inyvhmh the stirring of 

accomplished by maelimcry 1 ho first mechanical 

of tho charge strewn oy er tl^v'l!? 

into the ixin hr a nin#* fmm * i ^ ttcid is passed 

hot mixtme ohrl S?a"d wid tern o ^’‘® y°“®*®’‘ Tho 

to cool down Wora^eh^ FPe 

of s«lpW*aciKb’a£d?u ’^it^'ont tho direct uso 

obtain^ by thTi^ihw ofm aolpbiirous ntid 

tins yvay kllr HarS« In 

tempore The piwess hn^onlt ^ i’®, «cid cas 

most extensive Wncs of inv^b^ “8 the result of a 

x;td"kx:s 
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on nil endless clmni of i)lnto<i. The suit so mcjiH'od is distnbiihd 
111 1 migo ol not less tlinii eight tnst iron cj liiiders, which am pei 
vndwl succcasuelj bj n current of ini\cil suporhc'itod stcsin nnil 
8 ulv>httrous ncul gi\ou oil bj p\ rites 1 ho reaction bogtiis nt nboiit 
400“ G niid incressos III ciiei^j with tlio uso of toiniionfure, but 
it 13 imbmcticsblo to force tho bust bo>oiid 500" to I'iO’, as the 
charge then begins to fuse and ceases to be pcnnonhlo In g-iscs 
The condensation of tho hjdrochlonc acid gi\on off in thcbc 
processes is oirecled b\ n inrioti of incaiis acconling to the pnriwso 
in MOW in securing the gas In Continonlal worhs n fiuoiinto 
method 13 to pass tho gas tlirongh a nngo of 'Woullo’s bottles 
arranged in an aseciuling senes, — fresh water cnlciing tho iopuiost 
and passing through thu whole, till in tho last and lowest, high]} 
charged with acid, it nieits tho gas coming diicct fioni tho roaster 
After leaving tho last and highest bottle thegis isgonenllj wnslad 
thorovighlj out b\ }>as.siiig it into a sinall coko tower, in which it 
moots a dowiiwaril tiacklo ofwitcr In hiiglish works Tlonlfe's 
bottles arc not oiuplo\cd, and the cases aro comnionlj toiidiicftd 
in a long range of piping, in which tlicv aie cooled, to one or a sorits 
ot coko towers, in w hicli tliov aro oaposed to an ciiorniousU exleiided 
coiulensing snifaco of waiter tiickhng over the coke, stonis, or brick 
with whioh tho intenora of tho towcia, arc tdleil 

Jilacl A^h 1/(iAi»(r — Tho conversion of (ho crude (.ulphato or 
salt cake into wrlwinto of soda, pcctilmrh tlie process of Le lllanc, 
18 conducted uv w hat is termed a " h ilting furnace " lints simplest 
form this coiibists of a long rov orbtnlorv furiineo in which tho fuel 
occupies a lower grating ot oiio ovtroiiiitj of tho tint sole, on which 
tho wholo reaction is earned out Tins solo has nsimlh two bods, 
that nioro distant from tho firo bridge king n littlo higher tliau 
tho front div ision , and on fiout and biuk boils two sopamte charges 
at dilTorout stages of adv aiicomout are treated siuuiltanconsh 1 1io 

salt cako is takoii ns it comob from tho roastir, iiiucd witli lime 
stone ot chalk {crushed to pieces not bigger than a vvalmit) and w ith 
coal or anthiwcito in tho form of slack oi onliii Iho nroportioiis of 
tlioso ingnjdients usoil in dilloront w orka v arj vndel v but, gcneniUv 
stated, to each 100 parts of sulphato there aro nddcal from WO to 
140 parts of chalk or llmcstouo and from 40 to <0 of lonl Theso 
ingrvdwuta roughtv nuxoil aro passed b\ a hopper into tho back 
bod of tho funinco, whoro the} hccomo lined and heated, wmlo a 
prov lous thargo is being fimsilied on tho hot front or working Iku 
\\ tioii tho clinrgo on tlio working bod has been withdrawn, tbo 
mixture ou tho hack bed is pushed forwavd and snn ail over tho 
Inghb heated solo Dnnng the timo it is cxposwl to tho Ilanics 
tho haUfumacoman is constants nt work with apadiUo ornko 
turniuc o\cr nnd o\v> 08 iii{; tijunW) tho xsnow vunTRo w \\\<5 rwou 
of tlie lliimo VoF} soon tho mixture begins to sotton and fnso on 
the surface, nnd b\ degrees tho wholo mass nsannus a stiff past} 
form Jtcantimo bnbWcs of carbonic acid gas nio ewiowslv given 
off, tho material becoming of thinner consistonoe , but aneivvants 
tho charge becomes again stitl, and carboine oxido instead ormnioim 
acid IS ovolvoil, which ns it is given oil bums iii long poj«teil 
llnnios, callcHl " mpes " or "candles " '1 ho copious nrivoamnce of tbeso 
flames indicates tho completiou of tho oiwmtioii, and the ball of 
black nsli must now k williilrawn without dcln} Iho tiiiw 
renmrcHl for working off a clinigo is from fortv to hHv mmuUs 
Tho manual labour of black ash balling is cxtwniolv hunt and 
trvinc, while it doniands for its success consiileiablo juilgnient nnU 
c^ivorieuco On tlieso ncconntatho cllorts of mamiraotnrera vvero 
carlv directed to tho introduction of mcclmmml furnaces , anil in 
1848 W IV Pattiiisou ivatcntcJ a rotating ball fnrnn«, which, how 

over, owing to sovero toir and wear, was '"'f f i'Clt 

ments on tho rovolving fuinnco were effected bv htliot A Knfecli, 

Stevenson A M ilhamson, Mnctcnr, nnd 

tho vvorkiiig of rov olv on a comploto siucoss In its goneral featun 

a rov olv or Imsists of a Inigc boiler hko cv Imdor of cnv,t 

mteriiall} with tiro bricks, anil suspomlwl J "tik 

can bo made to rotate about its nxi& One of 

coiiiinumcates with a fiirnnce, which sends Wo 

cvhudor 1-roiii tho otlierind tho hot '1'?' 

raUng black ash liquor Tho c\ Imdor is surmounted bv a 

”c tllilvavfrom winch it moe.ves tho ohn.go th.migh 

its sido The cliargo is undo m two separate instahnents — tlw 

whole of tho chalk tmil two thiixls of kul 
and tho CJ Imdor slovvl} rotated till a portion of the chalk has Iwi 
burned to hnio Thou tlio sulphato and tho NinomiUr of tho ewk 
vvoUmixeil, am added, tho revolver going slowlv at ^ 

rapidlv as tho end approaches, tlio whole kalling 
uiTvom two to two Vml a half l.o.,^ T^io f^iSh 

oivmod, tho revolver n. turned romul to nllovv V 

to pour out b} it into a scrii-s of vessels plnccd beneath it Undu 
IffaVoar's improvid jirocess tho whole of the charge is 
into tho revolver at tint, and after tho ‘'“‘•“'"I’”®’*'”" 
a small proivortiou of caustic lime is thrown in nnd qmcUv mixed 
\iiMi tlio cliftrfTo* thiTXOU At oikc uni'Nn 

Tho lislMivUon of tho hlnck ash is mmluctvd in a 
-nniiner so as to extract all tho soda with the niimmnm of wiUr 
'Xho apparatus gcuctaUj flmplo}cd--tho Bull Dunlop 8}s.lcUi- 


consists of a sema of at hist foui tanks each provided with a false 
holtoni nnd two out let pipis, and so ni ranged unit tlie liqiiwl part of 
tho contents tan ho niailo to flow from anv one of tho tanks into 
an) other Themothod of woi king consists m ninking fadi watci 
moul near]} ox}inusted ash, niul the liquid, passing on througli the 
series of tanks and becoming gndnnilv strongir, meets ash less and 
less exhanstod, till in tbo last tank of tho sc rics tho waterv Solntien 
in its most coneciitratcsl st ito conus in contnc t with rrc>-h black ash 
As soon ns thensh in tlio lirst tank iscoinplctelv exhausted the vvailo 
residue is nithdnun and a fresh ehtirge mirocinced It then he 
comes the Inst of tho senes, mimher two taking the first |>]n(x < , and 
so (ho w ork goes on in regular rotation Tho 1\ o ohtniiu ii is nllovv cd 
to deal 111 largo tanks, from which it is drawn for ov ajxvr-ition 
Jfoilniff I>oini — Tho evaporation of tho tank Ihiiuh is gcncmilv 
offcHtod 111 Hal iron pans, hontod from tho top hv tlio waste heat of 
tlio black ash fnrimccs. So soon ns a certain ciogiec of eoiicajiitn 
(icm IS passed, soda begins to sepantc out m the form of granuhn 
cnatiils Theso nrolnilhd out aiidnllovved to dniin for subsequent 
enh Illation nnd convorsimi into soda ash Tho pvvntv ol tlio 
granular salt decreases ns tho ovnpomtum proceeds, ehlonelc and 
siilplintei of socliiim. Kith thosulnhides of iron and sodmm, bcpanvt 
mg out with tho cnrhoiintc llio icd liquor which remains with 
tho salt owes its eolour to tho iron siilphido it contains It is 
iiitcnsuiv cnuatie, eontnining iimcli caustic soda In dranungtrom 
tho soda it caincs oil with it imicli of tho sulpliidc and iiiiiou 
impniitics from tho tanks Tlio imjmro soda obtained from tho 
evaporating pahs is known ns black wilt nnd loiuiistb esscntinUv 
of a niouoliv elinto, ?fii~COj + 11-0 A jiroeess for tv nporation from 
tho bottom IS also woikcd in Lancashiix ami on the t ontiuout 
Cuilmatine —Sails that aro lished out of tho ev aiioi iling ]i in in 
tho call} stage of boiling down, being lompintiveh jam, nqinio 
littlo troatmont foi tniishingas viHla ash llic} have simjil} to Iw 
clued nt a modenito he et to expel the vvntci of erv st ilhralion But 
with tho ordmar} black salt, which contains a eoiiMeh ntdi niiunint 
of both caustic soda nnd sodmm sniplnde, a sjaeial imrifvmg luni 
fimshmg trivtineiit, calleil '‘ciubonntiiig," has to ho ndojitcd ror 
carbonating blnek salt tho strong ho m the ovnjioratmg links is 
inixeei with sawdust and cvaponvted elowii to diviiesis The mixtimi 
IS thou mti-oducod into n e uboimlmg furnneo, vvliero tlie he it is 
Biteelttnllv tavacel till the whole of tho siwelust it eoiitaim, is Irnriit 
oH, ami bv Iho ngtuev of tho carhivmc leciil given off iii its, com- 
bustion tho svvlphido ot sodium and the caustio soila present arc eon 
V Ol tod into c vrbonate Me t hanu al enrlmnatmg funmi e s hav c tvein 
introdiutil, tho most Bneccssfnl of which is that of mactenr, in vv liven 
tUctei is a rotating iirculni iiearth acted ou b\ sirajiers or jilouglis 
Otdumrv soda ash is nt best an impure proihiit conluining alvvavs 
sonvo caustic soda, which, how over, consulonng the purposes fevr 
wlvwU It 18 vised, can scnrcelv Iw regnided ns 
Its V nine is dotcrmuicel hv annlj sis ami is calculnteil from t he amount 
of aiihvdrous soda (NiijO) it contains ns i-vrbonato or hvdralc 
In mnnv soelawoiks tlio black ash process is piirnosel} so mi 
ducted ns to wroelnec much lanstie soda, niul tho rod lupior is then 
Sd up into canstio soda m Iho Wlowing 
luglvh concentratod hv hinlmg in a elec p iron jvan To the con 
ceiwtr-vtoel aolntiou mtnito of soehv is ndilcil, whieh elcconiimses llie 
sulphielo present with ovolutioii 

snlnhatc thus Kn,b + NuNO* + 2 lIsO = Ivn.SOj + MIi + >nlIO 

Si s ist (S K 

to stanil, w tie 11 the snsivciided matter, including, singnlarlv, most of 

fcSSm., Utu. 4», TlK™ " 

run into iron elrnnis, where it soliilifics llv »ncnns of tins j mces , 
winch Lsllccii prineipall} elahontcil h} lierr Vh Tanh of lloclist 
uc vrMicsbaiUi^ a rciiiarknhh pure proeluct can ho ohtiuneel from 

" *;“'l«Xl- 0 -l.l.jn ml. .. 1 . CffcSS 

punHvscs for whieh tho alkali is laqiiired m hulk , hut tor gm ^ 

JSm. if i » ..Wui , 1 - TS 

sfiiiigils 

elned, and heated in a rev crbctalorv furnace, aim miai ^ 
tho market 


ciUf. mW XSfit C,!.ri t’fS-" '.'i 

a strong solution of celiies, m vGn !• t'>“ 

remmngit into large , acconling to the coolne 3 
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l)rpl»eti, the mother liquor, Bhll holvliDg a large amount of soda, la 
run off for future use, and tlie cmtala arc broken up, drained, and 
dried for packing and use Soda ci^stals contain 63 per cent, of 
■water, and their principal employment is for domestic washing, for 
•which their comparative non causticiij well fits them 
Sulphur Rteorxry — Of the seieral raw matenals of the Le Blanc 
process, sulphur, now always used in the form of pvntes, is by far 
the most expensive The snlphunr acid employe passes out m 
valnolcss combination os erode shlpliide of calantn, and acenmntates 
in huge monnds Under the influence of rain tmlnhide of calcium 
in these heaps gradually assumes the forms of sulphide of hydrogen 
and hydrated oxide of calcinm, — CaS + 2H,0 = CaOHjO + llie 

hydromn sulphide combines in its tarn with another quantity of 
sulphide of calcinm into CaSjHj, which being soluble in water runs 
off os yellowdiqnoT to contaminate streams and give off sulphuretted 
hydrogen gas with its disgusting smell B} tho action of atmo 
spheric oxjgen part of the CaS_H, loses its hydrogen as water, and 
the remaining CaSj passes into thiosulphate of calcium, Co^O^ 
with simnltanoous formation of polysulphides. Upon this latter 
tendency Mond founded his original method for recovering sulphur 
He hastened the oxidation Iw Wowing air through the moist waste 
till a certain proportion of the snlphide ivas converted into thiosnl 
nhate, and the residue into sulphhjdmto CaHjS^ or polysnlpliide. 
The mass is Imviated with water, tho liquor decanted off, and mixed 
■with esxess of Iij drochlonc acid, which produces H,S, and in general 
sulphur, from the snlphhydrato and sulphides of calcium, wfth SO. 
and snlphnr from the thiosnlphote But + SO, decompose each 
other into 8{>+2H)0 Hence it is obvious that, if tho process of 
owdation is stopped at the right point, the whole of tho sulphur 
will bo ^overeJ as such The prenpitated sulphur is mixed with 
water placed in a closed cylinder and fused hy raising the temper 
ature of water round it m an outer cosing above the mwtuig point of 
sulphur The sulphur then runs together in the lower part of the 
c\ linder, whence it is drawn off b> a pipe and cast into rolls The 
aiond process, of all the many sulphur recoi ory processes jet intro 
uiiwa, IS the IxBt , but even it no more than pays w orking expenses, 
and enabira the momifacluror to end his process mtli an iniiocnous 
chloride of calcium (CaCL.) withont actnal loss of money 
About 1380 considerable excitement was caused bj a aiUnhur 
recovorj process pat^tod by Sehaffuor and Helbig in 18/8, ihith 

boAu trade. As these hopes have 
nW been reaheod, we merely state the pnuciplo of the process Tho 

of ohlondo of magnesium, 
nut'rbiVtf '*<“58 to fhe formation of CaCl.S JfgS 

decomposed, with formation o! niaciir^ 
and sulphuretted hjdrogen, — MgS+2H,0=Mi!0H 0+H.S ^ Tho 
snip luiretted Iivdro^n fs JusedVact on sSu^m a«d intbm 
oolowim, when the sulphur settlea in a 
Dltrsble form Tlie liquor remaining after the exniilsion of M «! 
from the mixture of waste and ehlolde of ft 


protobly haio been worked ^urw^praetiXt^ciSh^^^^ 
viction not arisen that even with Timfiio ^ success had the con 
I<e Blanc process mil not Jong be able to recoi erj tho 

ammonia process ® “SUHist tho 

fit, ti. a, p'—™ 


— -u.anv,u,=jNo,up, + CO,+HlO •nin.Wlx ‘‘«ut 

carhomc acid is recomed and i one half of tho 

Becompositionoftboaal ammomacTSde bv ‘’'® 

the loss of carbouic acid is made up iMidcnteuf beating limestone, 
The only wistc prodnet winch romnins 

iiinocuouschlonlleofcalciummS 

of iinie from sal ammoniac TJic amtnnn ®''"®'®’0”'oniabj means 
cwM and patentwl m Eiigland^hr 

^bo sj stem were eftabl«lL m , and 

on the Continent, nhere it aftmi.t«,t ® *oroc locahues 

mLn?*!*’ ^«s'«b and Ckiiitinontll^folwld"*’'’? ^’^““‘erons 

mintal Works were opocted which «ii r , ’Oany expen 

III competition with tho le’ Blanc irork«"^*T 7 ^° sustain themselves 
to bo overcome were imporArt cnn. * P^ocpal difbculties 
off«ailly the loss of ammomf aud mora 

success in theammoU 


tioned Lndmg Mond, the process has been so porfictcd that its 
general adoption now appears to bo only a matter of time. Already 
on the Continent it has practically displaced the Le Blanc process, 
but in the United Kingdom there is as yet only one establishment 
manufacturing ammonia soda 

Tlie first essential stage in Solvaj s process consists m saturating 
tho hnne with ammonia. Tho bnno, treated with milk of lime and 
ammonium carbonate to precipitate nngncsmm and calcium salts, 
and of proper dcusity, is placed in two cylindrical close iron tanks, 
which communicate by pipes at ton and bottom with tlio ammonia 
dissoli or ploced between thorn Trio ammonia dissoh or is a cylin 
drical vessel having the same height as the tanks and proiidcd witli 
a perforated false bottom, down to ■which a tiilio is led through tho 
Centro of tho i csscl, and liy this tube tho ammonia gns is intiwuccd 
Colled within the cyhndir is a worm pipe, through which cold water 
circulates Each bnne tank is put nftcmateli in connexion with 
the dissolver Ciixulation from tho hrino tank into tho dissolver 
18 kept up by mcchamcal agitation As the ammonia becomes ab 
sorbed by the bnno the temperature of tho liquid rises rapidly, and 
the cold water circulating wntliin the coiled pipe keeps the temper 
ature down As soon as sullicioiit ammonia has been passed into 
the bnno the stirrers in flic bnue tank arc stopjiwl , tho «lud"o of 
lime and nngncsia precipitate is drawn off as it settles at the bottom 
of the bnno tank, or when such precipitsto is abundant it is settled 
and withdrawn in a special dci anting tank 1 lie <!« anted liquor 
18 filtered through fmo cloth hr pnssiire, and the filtrate is cooled 
down in a rcfiigcrating apparatus prciions to tho next operation 
Treating the Amniomaeal Bnne vrzth Carlome Aeul —For this 
purpose a cylindnLal toner is cmploicd, dmdcil iiitcmally into a 
senw or snponinposwl segments by dinpbragms consisting of per 
forated dome shaped platra Tlio lower is nhoiit 40 to CO fcot in 
hciglit and M kept nearly full of liquid, which is introduced hya 
pipe half way up its side. Carboiiie acid under a pressure 1 5 to 2 
atmospheres IS forced m at the hottom of tlio tower ami worLs its 
way gradually iipiranls through the perforations in the diaidirngmc, 

FrTrirT/f”? «m>nonm(4l b^e 

Every half hour a part of the pasty mixture of biesrlionatc of soda 

hoi?r 7 u"Ti®i‘ replaced by fresh 

liipwr Jin, solid bicarbonate is stparnted out cither b\ ecntnfiinal 

action or by a \ ocmim filter , ns tlms obtained it is still contaminaSl 
with of which itsmclls lo free the lu^XnaTo froS 

^ nntcr IS squirted oxer it till tho smell almost entirely 

hiesrbonatc is csscntnl liecaicse 
t leroaa comiKiratnelj limited demand for bitarbonatc, and that 
retains an nmmonininl odour which 
^*'8 preparation of soda ash is attended with 

^ »Si," ix'vf'"® “'r" 

chlom fc.d,4S+lfo-ffi^ 

proeeM was ns muth as o per cent, on tho 
diicod but by successive iraprovcmenta it 
more tlinn 5 per cent The &I\ a\ plant lo reduced to not 

a«ionimV to his owm esCtof to 

® niraeral substance fomwi <tod sodium, AIF,+ 

(Ivigtut) (6r 34' JSr lat 1 ®'‘*®»»'e deposits at Im^ah 

Braking the mineral is tmted GreoulauM For 
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jopnntcd from the nrhlicinl (Iiiorulo of enkiiiin 1)\ h\n iition, ami 
Jht solution GO obtuiicd is dciomposwl hi triatinent iiith iiirbuiim 
and, winch produces n prcoipit-ito of nluininn nnilablu for alum 
niakiiig, &,u, lc.i\ mg n solution of carbonnto of soda About 8000 
tonsofenoIitcnioannunUi tnntid in Iknusihiinnmnd in DLiiiiiaik 
Stahstu^ of Sodo Trade — No incins exist for oblaining an 
acenrato btateim-iit of tho extent of the soila tnuk , and Wh 
» stiinatcs, ns aix. imblished can onlj he aeccptwl ns np])rn\inintiona 
based on kiioitVdge of tho moiluttiK tapiutj of existing works 
and the geiai il i oiirso of trado Siwiikingnt theSoeioti ofChenii 
cal Industn (Ixnidon soetion) in Inuuari tho into Alnlbr 

AAcldon gaio tho following estimate (in tons) of tho sodn iirodui 
tioii of tho w 01 Id at that date — 



Lc Blanc 
buda. 

Aimiionia 

Soda 

Total 

flrrst Britain 

1 1 mice 

Gi niisnj 

1 Amtris ... 
ltd iiiin 

United btatvs 

S'0,000 

70.000 
t>0,u00 

30.000 

02 000 
67125 
44,000 

1 000 
8,000 
1,100 

4T.OOO 

127,12j 

100 500 
40,000 
8,000 
1,100 


MVi.iOO 

ll",2-Jj 


In these fignns tin whoK of tin jirodm ts inadi— sodn ash ei^ stals, 
biLarbonate, laustie soda, Au — arc cikulatnl in teniis of puio car 
bonate, NnCO, Assuniing tho fniriass of tlio cak illation, wo arc 
warranted in stating tho present (lSS7) prodiietimi of alkali, ns pure 
i arboiiate, to Ik. not less than threo ipiarters of n niillion of tons 
annualh (W 1) — J PA) 

SODOAr \ND GOMOKliAlI Rcc Di ap Sr\, xol vii 
pp l-i,uiiiip I’jtttMCit, aol win p 801, mid Lot 

SODOM \, li^ or, more jiropcrh, SoDO^A (<• 1 179- 
1310), itnimii painter (Jivnnantomo IJx^/t (who until 
recent jeans was erroncoiislv nnined 11 v//i) appears to 
linxe borne also the name of “Sodona” as a fainilj name, 
it 13 signed upon sonic of Ins pictures AVliilo “Bazn" was 
corrupted into “ Iliizzi," “Sodona" was corrupted into 
“Sodoina” , and A'’asari, followed bj other writers on ait, 
accounts for the latter natnebj gningiarious and explicit 
details winch we leaie undiscussctl, for, if the iwiiitci did 
not rcallj pass bj the appellation of “Sodonia,” wo inaj 
fairlj infer that explanations winch would hate been ger- 
inano to that apiicllation arc not gcriiiano to the man 
Ininsclf IJazzi was born at A’‘ercclli in Piedmont towards 
1479, and appears to hate been in his unlit e place a 
scholar of the jiaintcr Giotcnonc Acquiring thus tho 
strong colouring and other distinctit o marks of tho Lom- 
bard school, he was brought to Siena towards tho close of 
the l^th conturj bj some agents of the Rpannocchi fnmilj , 
and, ns tho bulk of his jirofcsMonal life was passed in this 
Tuscan citt, he counts ns a meinbcr of tho &icno.se school, 
although not strictlj nfhncd to it in jioiiit of stjdc Ifo 
does not seem to hat c been a stondj or laborious student 
in Siena, apart from some attention xihieli ho bestowed 
upon the sculptures of Jacopo della Quercia Along with 
Pinturicchio, he was one of tho first to establish there tho 
matured stjlc of the Cniquitciito Ills cnilicst works of 
repute are seventeen frescos in tho Benedictino inonnsteiy 
of Monte Oliveto, on tho road from Siena to Homo, illus- 
trating tho life of St Benedict, in continuation of tho sorics 
which Luea Signorelli had begun in 1498, Bazzi comploted 
the set in IIOJ Hence lie was invited to Homo by tho 
celebrated Sioncso merchant Agostino Chigi, and was ein- 
ploj'ed by Popo Julius JI in tho Camera della Sognaturo 
in tho A’^atican Ho executed two great compositions and 
various ornaments and grotesques Tho latter arc still 
extant, but tho larger woiks did not satisfy tho popo, 
who engaged llaphnci to substitute Ins Justice, Poetry, 
and Theology In the Clngi palace (now Farnesina) 
Sodonn painted some subjects from tho life of Alexander 
tho Great , Alexander in tho Tent of Darius and the 
Nuptials of tho Conqueror witli Eoxmia are inoro particu- 
larly noticed AVhen Leo X was made pope (1513) Bazzi 
presented him with a picture of the Death of Lucrctia (or 
of Cloo^ttra, according to some accounts) , Leo gave him 


a large sum of moiiej in recompense and created huii a 
cavahere Bazzi afterwards roturned to Siena, and at a 
latu date went in quest of work to Pisa, A^olterra, and 
Lucea From Lucca he returned to Siena, not long before 
his death, which took place on 14th February 1549 (the 
older nairativcs say 1554) He liad squandered his pro- 
perty and died in peiuuy m tho great hospital of Siena 
Bazzi lind inaincd in j'outh a lady of good position, but 
the spouses disagreed and sepamted pretty soon afterw ards 
A daughter of theii-s married Bartolommeo Neroiii, nnined 
also lliccio Sanest? or Maestro lliccio, one of Bazzi’s princi- 
pal pupils 

It IS snul Unit Bn/zi icorod nt the IMory ofOie Painfcrf vvntton 
bj A'nsnn, ninl Unit A'nsnn coiisciiiioiitli traduced liiin certainly 
lie gii cs n bad acLOiiiit of Ikizzi a morals and dtmcnnoiir, and w 
iiiggnnllj tow aids the merits of his ait Accowhii}; to A^-wan, Urn 
ordiiinrj inimo bj winch Soiliiiia was known was “II Mattaccio” 
(tho Klndtap, tho Mvnnic), — this opitliLt being first bestowed npoii 
Iiiiii hi tho monks of Jloiito Olnoto lie drosscil gatidilv, like a 
iiioiiiitLlniik , his house w-as a perfect Noahs ark, owing to tho 
strange miscollanj of animals whn.h ho kept there lie wss a 
< rocker of jokes and fond of music, and sang some poems conqiosi d 
bv himself on indecorous subjects. In his art A asan alleges that 
IJizzi was alums negligent,— his cirlj siucess in Siena, wlicrc ho 
painted inanv jiortraits, being iwrth duo to want of competition 
I As ho inlniiLcd in age he Mcainc too lazi to make any cartoons 
for Ills frescos, but daubed thtm Gtnight oil upon tlie wall A nsari 
adniils, no\ crthuless, that Uazzi prodiiicd nt niton nls some w orks of 
voi \ hue qualitj , and during his hrLtiino his rejnitation stoml high 

The gem ril \ eixlict is that Sodona was an able master in ex- 
picsaion, motion, and colour Ills taste was soniotliiiig like that 
of Da A'liiLi, osiMxiallj in the figures of women, which hmo grace, 
sweetness, and iineominon oni nestness Ho is not oniincnt for 
drawing, grouping or general elegance of fonn Ills easel jiictures 
are rare Ills most eclebroted works are in Siinn In S 
Domcnito, in the chn[icl of St Cntlieriiio of Siens, are two frescos 
punted 111 1’>2G, showing Cnthonno in ocstasj and fnintuig ns 
she IS about to receive the Eucharist from an angel, — a bonutiful 
and pnthctic trenlmont In tho orotori of S Bernardino, scenes 
fioni tho histon of tho Madonna, psinteil bv Bazjti in eonjunetion 
with Pacehin and Boccnfumi(1536 to IfiSS) — tho A'isttntion and the 
Assumntiou— me noticeable In S I'roncosco are tho Deposition 
from tlie Cross (l'>13) and Chnst Siourgcd , bv many critics ono 
or otliei of these iinintings is regarelod ns Bazzes innstorpicco In 
tho choir of tlie cnthodnl at Pisa 43»tho Sacrifice of Abrohani, and 
in tho gsllerj of Florence a St Sebastian 

SOEST, an ancient industiial towni in Wostplmlia, 
Piussia, IS situntccl in a fertile plain (f!or<t(er Jioide), 
27 miles to the east of Dortmimcl and 31 to tho soiitli- 
cast of Iililnstor Its early importance is borne witness 
to bj’’ its SIX fine churches, of winch tho most striking aro 
S‘ Peter’s, St Marj'-in-the-Fields, founded in 1314 and 
lei'tored in 1850 '>2, and tho Bonmii Catholic cathedral, 
founded in tho 10th century bj Bruno, brother of Otho 
tho Great, though tho jireseiit building was erected in tho 
12th century This last, with its very oiiginal fagado, is 
ono of tho noblest ecclesiastical monuments of Gorinanj 
Bcinams of tho broad wall (now paitly enclosing gardens 
and fields) and ono of tho gates still remain , but tho 
thirtj-Bix strong towers which onco defended tho town 
have disapjiearcd and tho moats have been converted into 
promenades Iroii-w orkiiig, tho mnnufactnro of soap, hats, 
cigars, and bricks and tiles, Imen-weaving, tanning, and 
browing, togothci with maiket-gardeiung and farming m 
tho noighbourhood, and trade in cattle and grain, are tho 
loading industries Tho population in 1880 was 13,985, 
and 111 1885 1-1,848, of whom about GOOD were Roman 


ithohcs 

Montiuiiod 111 ilociimcnts ns early as the Otli centiirv , Soest v^ 

0 of the largest ninl most iniportniit IlnnscatiL towns m “** 

lUllo Ages, watli a iiopuintioii cstiinntcil nt from 30,000 to 60,000 
was one of the thief eninoriiims on the inrlv tmiling route bt 
Bon AA ostplinlin and Lower Saxonj Its ewlo of iniimtiiial laws 
•Itran , jus siisatente), dating from 1144 to ° 

host and bo.st, and aenwl ns a model even to f , 

1 of Honn the Lion, diiko ofSaxom, Soost pv^l X 

Angna to^ Cologne In tho 16lh ctntiio the stnfo 

msmeu and the archbishops broke out in open war, and in 1444 
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the strong fortifications of the town ivittistooA a long siege hj an 
army of 60,000 men The women of Socst are saiO to hni e disUu 
guisned ttemseli es in tJiis contest {Soever FMe) I’ljral lutcnren 
tioii elided the stnfe and Soest was pennitted to remain under the 
protection of the dukes of Cleies Tlie })rospentj of the tonii 
waned m more modem times in 1768 its jiopulatiou was only 
3800 , in 181b it was 6687 

SOFALA, a sea 2 iort town on the east coast of Africa, at 
the mouth of a nier of the same name to the south of 20° 
S lat , the seat of a Portuguese con.mandaut It is nou 
a wretched place of about 1000 inhabitants, with not more 
than twenty European residents, and, us its port is ob- 
structed with sandbanks there is only a small coasting 
trade with Chiluan aud Inhambane But Sofila was 
formerly a town of considerable importance, uith a harbour 
capable of holding a hundred large ^cs^le!^s PrCMOus to 
Its conquest by the Portuguese in 1505 it was the chief 
and populous centre of a u ealthy Mohammedan state, and 
tlie first governors of the Portuguese East African posses- 
sions were entitled captams-general of Soffla The identi- 
fication of Sofdia with Solomon’s Opliir, to iihich hlilton 
alludes (Par Lott, si 399-401), is untenable 

&ee Bull Geogr Soc MoMiJimtt (1882) for m ntcount of the 
Sofala mines , and gcueiall} , EJnsi, Glma(e i , 8tU section , Dapticr , 
Balnea, 77*4 GM iRctjions of South Africa (1877), and Burtons 
notes to Ins edition of Caniocns. 

SOFIA, since ib78 the capital of Bulgaria, though 
previously only a district town of the Tuna (Danube) 
iilayet of Turley, is situated 1755 feet aboie the sea, in 
the midst of a dreary plain betneen the Stara Planina or 
mam range of the Western Balkans and the bare but im- 
IKJsmg granite mass of the Vitosh Mountains ( 3400 feet) 

It stands at the meeting of five great routes from ifisli and 
Belgrade, Lom and Vidin, Pleina and Eustchuk, Philui- 
poimlis and Constantinople, and Kosteiidil and Salomca 
At present (188 < ) it is two days' journey from the nearest 
railuay station (Tatar biuaijik), and as the seat of govern 
ment is inconveniently near the south-west extremity of 

e kingdom , bnt it lies on the prosiiectn e great railway 
route between CoMtantmoplo and Belgradef and nasm 
the eyes of those who selected it the prospective capital of 
Lw extensive tontory The climate of Sofia is 
snbjwt to sei ere seasonal and diurnal changes lu January 
the thermometer sinks 4° below zero and in Auinist an 

T range IS frequently 27 or 4 

degrees Minarets and gardens giie a certain beauty to 
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liberal cstimato— -8000 being Bulgarians, 5000 Turks, 5000 
Jews (a colony dating from the expulsion from >Spain), 900 
Gipsies At present (1887) the total is 20,000 Close 
to the north of the ton n are extensn e rciimins of blrong 
Homan fortifications 

Sofia IS the Scntiea or iardica of the Eoiimiis and Greeks (so 
called after the Scnls or Sanls), the JnndtUti of the liczantmo 
writer!., and tho Srctlee of the SJais "*'anhca is nil Kome,' laid 
Constantine hefuro lie thought of hm new ca]>i<a! ou the Itosjitionui. 
It had already been made the cnintnl of Dacia Itipcnsis b\ Aurclnn, 
and about 313 it became fmious ns tlie scat of n cbitrch couutil 
The town was jdiiiulLrcil b\ Attila , ami in 60a jt was captnrcsl by 
the Bulgarians, who held it until the Turks pot po^c Mon of it by 
stratagem m 1378, or inorL probabh 1382. In H43 ‘?oha was for 
a britf jicriod occiipu d by the Ifungarjaii Tolm lliiniadi (Conjiiiis), 
aud on tho defeat of his ciitorjiriso was laid wa«ti b\ tlm ictrcanng 
anni In 1829 it was the licadqiiarl' rs of Mii<stnjiha Pasha of 
Smtari, wlio'c 1 iiagcs huit iiiado tho naiiic of Allnnioii a word of 
tciror to tho children in Sofii cicn iio« The Iiin-siaiis ciitcicd 
Sofia on Ith Jaimnri 1873, after Gourko’s passage of the Balkajw 
{!«c^nIt*,/)oiMiu/ufj<tr«-n,lsr, Lauliyc Ija 1 ininsuU tUi t^Unnt, 
SOGDLINA, or iSobUiiM., in Old I’crsinn Sw/hmla, n 
proiincD of the AihamLiiian cmjurc, the eighteenth m 
tho list in the Bchistun inscrijition of Darius (1 16), 
corresimndcd to tlic modern diatncts of Samarkand and 
Bokhara, that is, it lay north of Bactrmna between the 
Ovns and the Jaxartes and embraced ibc fertile i alley of 
the Poly tiiuctus or /araf&hnu Under the Greeks Sogdiann 
was united in one satrapy with Baetna, and subscqiienth 
It formed part of the Bactnau Greek kingdom till tho 
“Sejtluans” (the yiie-chi) occupied it in the middle of tho 
2d century Bc (coni)) lol xiin j>j> 5SGfy, 562 »y) The 
valley of the Zarnfshaii about baiuarkaud retained tien 
in the Middle Ages tlie name of the boghd of Samarkand 
krabic geographers reckon it ns one of the four faiast 
ajiots m ,tho w orld 

SOHAE, the second port of ‘0mm, Arabia, situated 
on the Gulf of ‘Omfin in 24* 22' K Jat and f»0* fi B 
Sb.oVr "( «’'>sidcmblc trade and indiistn, 

he i U n ^ I'r’* 

•riwe n bigoted iiopiiintion of tho 

Thoauchovage is good, sheltered between two 

iS country is iiojiuloiis 

in? vr “e 

tho Moslou loiuiucst it \\as m <!ift Itnuti r ^ ^ J>cf»>ro 

It IS sometimes cnlS ‘0mm, frm,nVl'Tr‘“\"‘' 

ScJiiiSra 

ktailifasiw-rotoofitto DoJnl^ pnwpeiati wa, ttnatmtea when 

connected with tho nso of other imria_a„lt.r be 

and Otouz on tho Persian sido Ij iho Per nf G,V‘“? •^.'^bian 



eonm«entoUoaiciiootothocttbDhBt!'irrf'JX3'"'.‘““‘J?u‘‘ '^ri in 
about the year 900 Even afto thuf co^n^LTlr'^ “"^4 

ground in the inonntamous in natiie immns 
ils‘“khrf, p 28), and ronewed ®”y"bry at 2s>nrw-a 

the Buwailiid and ScbuksoreraiffMo^fS ui with 

wgions to the power of the ralmhalc ir ra these 

destruction of ^har into these ,^l?jawir connects the 

imply a later date, it is possiWo t"' ^tmugb he seems to 
^nedwithwhntlbnal AtSix statement is to be com 

billnh about 1050 After rtiw n^*^i^*T ^'’*^therismgofA] Bilsliid 
m the annals of -nt!.. ‘b?re is a peniS of obsc,,n"j 

Was 


ra ^he annals of ‘Oman tile *^* 1 *^® “ “ pcn<^ of obsci 

nlfamotely secured under the*natHl?A?diter, “ coiiiitry was 
Wr never woiered its impoXei I'"**'®® of E-izwi, but 
^f^f^reo Polo, under the « Mentioned, lioii^vcr, 

'wabar, and also bv Ihn in liorscs wiib 

««» ■>«" t si;™* «b» 

mojSinr §olinr wa# seized by 



S 0 I — S 0 I 


247 


the Portuguese in 1508 ami held b\ Ihcni till about 1G'»0 In the 
ISth centurj Niebuhr siienks of it as a quite uniiniiortiiut idaeo , 
\i ellstcd in 1830 assigned to it a jiopulntioii of GOOD , Palgrai o in 
18oS estimated the population at 24,000, an estimate the more re 
markable that in the iiitcnal the toini had suirercd soiLruh from 
the "W nhlmbis. The Jted Sia Pilot (1883) gii cs the more probable 
liguro of 1000 to 5000 

SOLSSONS, a citj of Franco, in tlio department of 
Aisne, the scat of a bis>ho])nc and a fortified post on the 
loft hank of the Aisno at the junction of the Cii&o, lies 
Go miles north cast of Pans bj the railuaj to Laon The 
population in ISSl uas 10,895 (11,112 in the commune) 
The cathedral of Notre Dame iSt Gcnais and St Protais, 
begun in the second half of the 12th centurj and finished 
about the end of the 13th, is 328 feet long and 87 nidc, 
the ^aultlng of the iia\o is 100 feet aboio the pa\c- 
mont The single toner dates from the niiddlc of the 
13th centurj and is a fairh good imitation of those of 
Notie Daiiu- of Pans, nhich it equals in height (216 feet) 
The transepts arc of diilcrcnt dates and dissunilar in then 
arrangonient In the north transept there is a \ erj' lino 
door on the east, the south traiibopt is the oldest and 
most graceful portion of the nholo edifice The choii is 
surioundcd nith eight square chapels, and the apse nith 
fi>e large poljgonal chapels, of nhicli the three m the 
middle (as ncll ns the high ninduns of the choir) still 
retain their fine Idtliccntuij glass The loscwimlon of 
the north transept leprcsciits the life of the Virgin in 
tncho medallions TJie high altar is flanked bj' two 
marble figures representing the aiinunciation and aboio it 
IS an Adoration of (he Shcphcidsasciibcd to Itubcns, the 
cathedral also has some rich IGth-conturj tapestries Con- 
siderable remains still c\ist of the niagiiificcut abbej of St 
Juiii des Vigiies, where Thoiiius a Lecket resided for a 
short time, and which was rebuilt in the 13th centurj , thusu 
include the rums of two cloisters (the smaller dating from 
the Eenaissancc), the rofcclon, and nboio all the cathedral 
like fa 5 ado of the church (rccontlj icstorcd) Of the three 
portals with twisted coluiiiiis the central one is adorned 
with statues , aboic them luiis a g'dlcry, oicr which again 
IS a largo window, the two unequal towcia (230 and 
216 feet) of the 15lh and 16th centuries arc surmounted 
bj beautiful stone spires, which eoniinaud the town 
The rums of this fine builduig arc unfortuiiatclj' occupied 
bj the uiditarj authorities The church of St Logcr, 
erected in 1139 and rebudt at the beginning of the 13tli 
centuij, was fornicrlj attached to an abbej of the GiShomS- 
fains Beneath arc two crjpts of the 12th and 13th 
centuries Of the abbej church of St Pierre, built in the 
12th centurj lu the lloraancsquc stjle, the onlj remains 
are the faQade and two bajs of the choir The lojal abbej 
of Notre Dame was founded iii 660 for monks and nuns 
bj Lcutradc, w ifo of Ebroiii, the celebrated niaj or of the 
palace The numbei of the nuns (216 in 858), the wealth 
of the librarj' in manuscrqits, the laluablc lelics, the high 
birth of the abbesses, the popularity of the pilgrimages, 
all contributed to the iinportanco of this abbej', of which 
there evist only some incoiisidcrablo remains The wealth- 
iest of all tlie abbej s in Soissoiis and one of the most 
important of all Franco during the first two dj nasties was 
that of St iiledard, on the right bank of the Aisnc, foiuidcd 
in 560 by Lotlmiro I, beside tlic ailla 6f Sjagnus, which 
had become the jialaco of the Frankish kings St ^Wdard, 
apostle of Vermandois, and Kings Lotlmiro and Sigohcrt 
were buiicd in the inoiiasterj, which became the losidenco 
of 400 monks and the nieoting-placo of fae^oml councils 
It was there that Childoric III , the last SleroMiigiaii, was 
deposed and Pippin the Short was crowned by the pajial 
legate, and there Louis the Pious was kept in captnitj 
in 833 The abbots of St ^Icdard coined moncj, and in 
Abelard’s time (12th century) were lords of 220 Milage^ 


fauns, and manors At the battle of Boumucs (1214) the 
abbot commanded 150 vassals In 1530 St M4dard was 
Msited by a procession of 300,000 pdgrims But tho 
lehgious wars ruined tho abbej, and, although it was 
restored by tho Bonodictincs in 1637, it iicicr recovered 
its former splendour Of tho seven churches and tho con- 
icntiinl buildings of tho ancient foundation there hardly 
remains a trace Tho site is occupied bj a deaf and dumb 
institution, tho chapel of winch stands oicr tho crjqit of 
tho great abbey church, which was altered in tho 12th 
century In the crjiit is a stone cofhn, said to haio been 
Lothaire's, and close at hand is an underground chamber, 
icputed to haio been the iilaco of caiitiuty of Louis the 
Pious The cimI buildings of Soissons are not of much 
interest Tho hOtel do mIIo contains a musoiun with 
scientific and archicological collections, tho hfttel dicii 
goes back to the 13th century , the librarj contains 40,000 
^olulncs and curious lAanuscripts Among the mdustnal 
establishments are tanneries, saw -mills, and foundries and 
factories for tho production of stoves, agricultural im- 
plements, candles, and chocolate Grain, flour, haricot 
beans of cvccptional qualitj, pease, wool, hemp, fln\, 
cattle, timber, and charcoal are the princiiial articles of 
trade There is also a large bottle factorj, and work is 
done for tho flaiinol and blanket factories of Eheims 
Soissons IS gcncrallj bclicicil to OLCupj tho site of the oppiilum 
of Gallia Dolgita called A’ovioiliininu hj Cresar, but some wntera 
uloiitifj tins jiliico with Noioii, Nojniit, or Noiiiioii Out thing 
IS tlcnr, that this opimliini was tho capital of tho Siicssioncs, who 
ocuipicd twoho towns and whoso king, Diiitiaciis, oiio of tho most 
powerful in Qniil, had o'ltcndcd hisaiithonti cicii bejond tho sea 
ttiiiong tlio Britons In 58 n c Gnlba, king of tho Siicssioncs, 
scpiratcd from tho coufcdoi ition of tho Belgians and submitted to 
tho Koniaii'’ At tho bLgiiiniiig of tlio tiiipiio Novioiliinum took 
tho imiiie oUiiguata Sttcasioniim, and aftnwnrds that of Sucsswna, 
md bctanio tin, second capital of Gallia Bclgiea, of winch Bhcinis 
wua tho nictropoli<i Tho town was boforo long siirroundod with a 
icgiilarwall and defended bj a citadel , and it becaino tho starting 
iiomt ofsoicral nnlitarj roads (to Ithcims, Clifttuiu Tlnorrj, Sloaii'c, 
Pans, Amiens, and St Qiicntin) Cliiistinnitj w-ns introduced bj 
St Cnspiu and St Ciispiiiian, men of iioblo bath, who, however, 
earned tlioir liioliliood uj slioomiiking, and thus bc'cnino patrons of 
that craft. After tin ir uiai tj rdoni in 207 then w ork w as continued 
bi St Siiiitiu<i, tho firet hwliop of Soissons. After tho barbanaiis 
had crossed tho Bhino and tho Mouse Soissons hccamo tho metro 
polls of tho Roiiinii possessions iii the north of Gaul, nud on tho 
defeat of Sjagnus bj Cloiis tho Franks soizcd tho town It was 
nt Soissons that CloMs marned Clotildc, nud, though ho nflorwnnls 
settled nt Bans, Soissons was the capital of Ins oldest sou Lotliairc, 
nml afterwards of Chilpent I , king of Noustiia It was not till tho 
tiino of Clnlporie’s son, Lothana ll , that tho kingdom of Soissons 
was iiieorporntcd walh Hint of Bans In 762 Bippiii tho Short was 
at Soissons j>rotlaimed king hi nil ossembh of feudes and bishops, 
aiidliowns thuro crowned bj thu iiajinl legate St Boinfaco beforo 
being crowaicd nt S nut Denis bjr tho jiopo Inmsolf Louis tho Bious 
did iHinnneo thoro after being doiwscif hi tho assemhlj at Com 
pifegne Under Charles the hnt (886) the Norninns failed in nn 
nttoinjit against the town, but laid waste StMednrd niid tho neigh 
bourhood In 023 Chaiks tho Snujilo was defeated outside the 
walls hj tho BUiiportors of Rudolph of Rurguiidj, and Hugh the 
Great hesiogcd nud jiartlj burned tho towai in 9JS Under tho 
first Cnpots Soissons was hold hj licroditnrj counts, frequent Ij at 
wair wath the king or tho citizens Thus tho latter bought lu 
1131 a commuunl charter from Louis VI and their bishop In 
1155, nt nil nsscmbli of prelates and barons held at Sois-sons, Louis 
■\ II issued a fniiioiis dccioo forbidding all jininto irars for n space 
often jears , nud in 1325 Charles tho Bnir replncctl the iiiaior of 
Soissons bj a roi nl iiroi ost dopciidentoii the bailiw itk ofi criiiniiuom 
the iiiliabitaiits rotniiiing oiilj tho nglit of olcctiiig four (W/ii’nis 
Louis of Chfitillou, count of Soissons, w ns killed nt Croc\ , 
son, a liostngo for lung John in Fiigland, sold las eouiitsliip to 
hngucrraiid do Couojr to obtain inoiioi for his ransom ai loO/ 
Finnllj tho last count of Soi-sons, siuaing from a brancli ot Hit 
hoiiso of Bourbon, robelled ngniiist Louis \1II mid deflated t ie 
rojnl trooiis nt Tji Mnrfeo m IGll, but iKirislic.1 lu tlio 
town had to sufler seioreh iliimm the w ir of tho Ifun . 

Ill 1414, when It wus held hi tT.o Bii.gniidinns, 
and sacked bj tho Arniagnacs under tlio daiipbin . 
fnto again licfoll it sia tSnes witliin taronti ° 

Arras ?1435) bronglit it again iiiulcr tho ro\ al autboniy ir ' 
S bj m 1544 and li|_15C5 b j the lluj awtoto. «ho 
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laid tlic clmrehes in reins and, supported by the pnnce of Cond4, 
count of Soissons, kept possession of the town for six months. 



Lnyenuc nuoe tue wviti iiis jw*i*w«vc, omu. 

4 a 1611 A European congress vras held there in 172S 

Soissons vras capinred and recaptured bv the allies and the French 
In IS15, after Waterloo, it was a reliving point for the i auqnished, 
and it v~is not occupied hr the Pnssians till the 14th of August. 
In 1S70 It capitulated to the Germans after a bombardment of three 
davs 

SOKOTO, an important Tulali kingdom or empire in 
Central Sondan, compnsmg what are frequently called the 
Hanssa states Its boundaries (see roL i. pL IL) are irregu- 
larly marked off b\ the plateau lands of Air or jisben on 
the north, the kindred Fnlah state of Gandn on the west, 
while the nrer Binui practically forms its sonthem limit 
as far as the mendian of 10’ E., beyond this it runs south 
mto the Congo basin. On the east hes the kingdom of 
Bornn. From north west to south-east Sokoto has a length 
httle short of 900 English miles and its average breadth 
la about 280 The whole area has been roughly computed 
to be equal to that of Spam (about 195,000 square miles), 
and to have a population of from ten to twelve millions 
The conntiy maybe descnbed as a great undulating plain, 
rarely exceeding 1000 feet in height, with the exception of 
the province of Bauchi in the centre, uhich runs into a 
highland region with heights of 3000 feet, and the still 
more imposing masses of Adamawa in the south, which 
are said to attain an albtude of 10,000 feet in Mount 
AJantika. In other respects Sokoto presents more varied 
features, chiefly determined by the amount of rainfall, 
thongh the varying fertility of the soil is a not unimport- 
ant factor In the southern parts, where there are almost 
perpetual rams, large streams and rivers are numerous 
—the feeders of the Bmue, the great eastern (left-hand) 
tnbutaiy of the Niger Here grow the virgin forests with | 
giant growths and exuberant foliage, with creepers, with 
bananas and plantams, palm-oil trees and yams In the 
more temperate — because more elevated — districts of the 
middle area, with a smaller rainfall, the vegetation is less 
Inmnant, and such fruits as the date, lime, and pome- 
granate are cultivated. In the northern parts the cbmate 
Is still more and, and the conntiy is burned up for the 
greater part of the year This la the region of acacias and 
inimoa^ of baobabs, of the branchmg dum palm and the 
cunon-siy del6b Here are no forests nor rank 

grass, while the exigencies of a dense population have 
caused the deanng away of the bosh except on the 
most terren spots, where it snpphes the necessarv fuel for 
domestic purposes In this northern distnct there are no 
^^ms except m the wet season, and the wants of the 
r^ple are supphed by fonntains in the more favoured 
places, and bv wells-freqnently veiy deep-m thoi Zso 

vantagrously situated, Lymg withm the tropics, Sokoto 
w ^bj^t to excessive heai,-damp and rtS m rt! 
MUth, dry and fnrnace-bke m the north, where it suffers 

“SISKS'”— 

whHe oplHialmia is prevalent *“ the sonthera parts, 

poorer classes, who are^nSi,^. fe-peoallv anjon^e 

mg das^t from the des9r^M§^tlw them^lvre to the blind 

Ir^ the hnniing am ™ excessive glare of the smt reflected 

Wimorthmgff th^wh^Mhe^^^ T"” 

ore^s nee and wheat are cnlbvated m ^ Among 


ground nuts, vam®, onions, and other vegetables arc largtli grown 
Of fruits dates, pomegranates, citrons, and bananas abound in 
more restneted areas The Shea hotter tree supplies an excellent oil 
for lamps, and also for cooking, though it is only used bv the poorer 
classes The palm oil tree is onlv found in the damp basin of tbo 
Binne The most important vegetable products are cotton and 
indigo, which are umversallv grown Tlic cotton is mannfactnred 
mto cloth, being used by the nativ e })q||>n1atton as well as largclv 

X rted to neighbonnng conntnts. In some parts a species of 
Toand lu the forests is latgelv used, and the people of lakoha 
in Banchi art said to rear the silkworm Of mineral products there 
seem to be few, though it is known that both silver and lead occur 
in the Binne area Iron is evtcn nth diifu^cd and of excellent 
qnahtv 

The inhabitants of this extensive ngion, held together bv a 
conquering nre and not by any Viatural tie into one common 
ktn^om, are of diverse trib^ and affinitie* Thev, however, inav 
be roughh dindctl into three groups {l)Fin>t come the pure Negro 
races of Adamawa, of which the chief tnbe is the Batta. (2) The 
Hanssa form the mass of the jiopulation except lu Ad imaira They 
are nre-eniuient among Negroes for their phv-ical aitpearanec and 
intellectual abilities. Thev are wonderfuliv skilled in vanous arts 
and indnstnes and notetl for their commercial gcuius and cuterpn-e. 
Hobammefhnism is their religion, and indeed in all rcsjiects thev 
are well advanced on the road to civilization Tliev arc ven fond 
of volnmiuons clothes (8) Tlie Fnlahs are a Hamitic race, who 
from bting simple herdsmen in the btgmtiingof the 19th ccntiuy 
have become the rnlcrs and masters over a hundred aliin races be 
tween the Atlantic and bake Tchad. They have not the commGr%.ial 
or industrial skill of the Hanssa, but in other resiiects liavc reai bed 
a higher level Thev are of slender huild and arc distingni<.hed bv 

thnr light copperv colour The inhabitants of ‘^okoto liv c iiioctlj 
in large town*, raanv of which contain from lO.Of'O to 20,000 in- 
habitant* Tliise towns are all itrolecteJ bv strong mud w alls and 
outer drv moats. Their interior is divided into a senes of taim 
pounds, each entered through a flat roofed nuJicnec « harul-c- 
Inside are the beehive slia]«d huts of the houschoM The •mte 
ways are also stronglv fortified Tlie rnler oi er Sokoto is a HiUh 
suimn, whwe power is absilnte, thongh tcmi>frMl bva sixcicsof 
feudal svstem. The governore of soi le of the larp'er province*, 
though owning allegiance to the sovereign, are mostlv liereilitarr. 

■'rt precticalK {iidcpcinlcnt 
Tlie tie indei^ is more religions than anv thing eUe The .wcat 
WMkness of the empire is its want of coherence and the abeciice of 
a strong central Government \ct, thongh ahvavs api>carii)rf to 
Ik oa the jwint of falling to Piece*, it contrives to keep to-aiTur 
^e condition in which Barth found it m 1S55 was praUicanv the 
as when the present WTjter nsited it in 1 SS5 * 

The ckef provinces of Sokoto arc Zamplioro, Zana, KaMna 
iff “ i>»portant towM atc- 

S •’f theempfre. famed chieflv for 

w leather vrork and straw hats (it divides wiih M nmu the di-. 

® resi'lence of the sultan , Clapiierton t’nd 
nnlcs farther east, the pre‘cnt (iSSi) 

KltelTonLp " “"i^v' v’^*^ swat commireial tmpo. mi 

01 ^ntial Sondan , and kafcoba, chieflv noted for its lar^e 
to contam 150,000 inhabitants ' 

a ^TPv tfi among a nnmber of small diiefs, 

government have since remained tbmlf Otkman the rein.* of 
rale from father to son, hut either to a hrotW v 

T^e latest phase in the hniSrv « the 

ate over a part of Sokoto m the a protector- 

ment, and the handing over of the i im ^ Bntisli Govern 
ragnm to thettoi«} Nrrer Commie of the Niger 

conceded all his n^its on R.nT” company the snltan 
thronghont his domimSnt thta^Lfc “ monopolv of trade 

of all foreign intercourse. ^ tLtjn practically 

The moet im 

1 » JnurTt^ j 

(J th^ 
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SOLAN GOOSE See Gannet | 

SOLARIO, Autonio (t 13S2-1455), a painter of Jead 
ing importance in tlio Neapolitan scliool, is commonly 
colled Lo Zingaro, or The Gipsj His fatlier is said to 
have been a travelling smith To all appearance Antonio 
lias boin at Civita in the Abrurri, although it is tmo 
that one of Ins pictures is signed '‘Antonio do Solano 
Venetus,” which may possibly bo accounted for on the 
ground that the signature is not genuine Solano is said 
tohaiogonc through a lo\o ad \entuio similar to that of 
the Flemish painter, Quintin ]\rass}s lie was at first a 
smith, and did a job of work in the house of the prime 
Neapolitan iiaintor Colantonio del Fiore, ho fell inloio 
With Colantonio’fa daughter, and she with him, and the 
father, to sla\ o him oft, said if ho would come back in ten 
j ears an accomplished painter the j oung lady should bo 
Ills Solano studied the art, returned in nine years, and 
claimed and obtained his bride The faet is that Colantonio 
del Fiore is one of those painters who no\er OMstod, 
consequently his daughter no\cr ovisted, and the whole 
storj , as relating to these particular personages, must bo 
untrue. Wliethor it has any truth, in relation to some un- 
identified painter and his daughter, is a separate question 
which w 0 cannot decide Solano mode an cvteiisn o round 
of studj, — first with Lippo Dalmasio in Bologna, and 
afterwards in Venice, Ferrara, Florence, and Borne On 
returning to Naples lie rapidly look the first place in his 
art His principal performance is in the court of the 
monastery of S Sevcrino — twentj large ficscos illust at- 
ing the life of St Benedict, now gicatly decayed, they 
present a sast \aiicty of figures and details, with 
dcxtoious modelling and colouring Sometimes, however, 
Lo Zingaro’s colour is crude, and ho generally shows 
weakness of draughtsmanship in hands and feet His 
tendency is that of a naturalist, — the heads lifo-hko and 
individual, and the landscape backgrounds better invented 
and cared for than in any contemporary In the Studj 
gallery of Naples arc three pictures attiibuted lo this 
master, the most remarkable one being a JIadonna and 
Child Enthroned vv ith Saints The heads here are reputed 
to bo mostly portraits. Solano initiated a mode of ait 
new m Naples , and the works painted between his time 
and that of Tesauro are locally termed “Zingareschi ” 
Ho had many scholars, but not of jire eminent standing — 
Nicola Vito, Simone Papa, Angiolillo Koccadiramo, Pietro 
and Ippolito dal Donrollo It has often been said that 
Solano pointed in oil, but of this there is no evidence 
SOLDEB 13 a metallic alloy or metal employed for 
cementing or binding together two metallic surfaces Phe 
solder is applied to the surfaces to bo united in a molten 
state, and it is therefore generally cither a more fusible 
body than the metal to bo acted on oi it is piesented in 
a more fusible condition Tlio process of autogenous 
soldering consists in uniting the individual inctallic edges 
themselves by melting and fusing them in the heat of the 
ovyhydrogou blowpipe or by means of an ignited blast 
of mixed cool gas and air Autogenous, soldering is 
cvtonsivoly used in connoMon vith largo plumber w oik 
Ordinary solders are divided into hard and soft claves, 
the hard comprising such aff require a red heat for tlioir 
melting The soft soldcis used by plumbers and tinsmiths 
consist of variable mixtures of lead and tin, and for 
povvterors’ use bismuth is added to these The hard^t 
brazing solder has equal parts of copper and zinc, and for 
softer qualities increased amounts of zinc with tin and 
sometimes antimony are employed For fine jewellery 
alloys of gold, silver, and copper are used , silver solder m 
employed for inferior qualities, and oven common soft 
solder finds extensive employment in the jovvcllory trade 
Silver IS the proper solder for German silver manufactures 


also , and gold is the medium for joining the edges of 
platinum v esscls In soldering, the metallic edges to be 
united must bo free from oxidation and dirt , and to keep 
them nnoxidizcd during the operation several iluxcs are 
used, such ns borax in brass soldoring, rosin and solution 
of zinc chloride for tin-plate, zinc chloride for zinc, rosm 
and tallow for lead and tin, and oliv o oil in pewter vv ork 
Special machinery has been devised fur the soldoring of 
the tinned coses now so extensively employed in the 
preserved food trade In common-soft soldering the solder 
IS melted and applied to the joint by a heated iron or 
copper soldeiing bolt, but solders are also ajiphed by being 
molted on in the open fire, or in the mufllo furnace, by 
immersing the joint in a bath of molten solder, or by 
pouring the molten malcrial on the joint In dealing 
with hard solders the heat of the blowpipe flame is used 
SOLE Soles are a group of Flat-Fishes {Plmioncc 
ttdie), which is roiircsontcd by numerous species in all suit- 
able localities within the temperate and tropical zones, 
they become, how ever, scarce in the southern inrts of the 
southern temperate zone, and are absent altogether iii some 
districts — for instance, on the coasts of southern Australia 
Jifany of the species enter fresh water freely, and some 
havo become thoroughly acclimatized in it Soles are a 
highly specialized typo of flat-fish , their mouth is v ory 
narrow, twisted round to the blind side, and small teeth 
are developed on that side only As they always ho oi 
swim on one side, the pectoral fins have ceased to have 
a function, and consequently these organs are reduced in 
size, and in many of the species are more rudiments or are 
lost entirely The eyes are small, invariably on the right 
iide of the fish, the upper occupying a position more 
>r less in advance of the lower Soles are littoral fishes, 
nhabiting sandy bottoms, shifting with the season from 
ihnllovv into somewhat dcejicr vvatei Like all flat-fishes 
hey are carnivorous, but feed on small animals only, 
10110 attain to a largo size, scarcely exceeding that of 
J feet Of the fortj species known of the genus ^S'o/n/, 
bui are found on the British const , the one most gone- 
■ally known and commercially most imj^orlaiit is the 
Common Solo (^Select soleci) , it seems to occur in greater 
ir less abundance on all flat coasts of Europe, but its 
lumbers have been considerably thinned w ithiii the last 
juarter of a century, at least on the British coasts, doubt- 
css in consoqueuce of the introduction of the trawl At 
my rate, that over fidhing is the cause of the decrease of 
;hi 3 valuable table fish is amply proved bj the fact that 
iimultnncously with the quantity the average weight of 
ho fish has boon dimiinshed, soles of 12 inches in length 
mdof 8 ounces in weight being now in many localities 
he largest that can ho obtained At iwescnt joung 
mecimons form the majority of the soles in the market, 
ind aio sold under the names of “slips or 'tongura 
During the bi ceding season, which falls in the months 
from February to April, soles lose much of their liavour 
[tiB a singular fact that male solos scorn to bo almost 
anknovvD, and some icbtbyologists account for it “}’ 
[losing that the males icmaiii much smaller than the 
females, and arc overlooked in consequence The on 
Solo ISolea auiantinca) is much less esteemed than tlie 
common sole, and moio rarely seen in the market, pro - 
ibly bccauso it is locally distributed in deeper water It 
isoi a yellow colour, marbled with brown and J 

an ovate black spot on its hinder half E'.®" ,, 

bright coloration has disappeared in the fish ’ 

It may always bo distmguislicd from the 
Ite Jgo dilated nasal opening on 

18 surrounded bj a broad frin^, --ng,jcrabTo numbers 
(Solea vaiiegata) is nt times taken 1 ^2 
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on tlvo south coast by meins of tlio trawl, and estoomcd ns 

^ 1 /».! Ti. Jl.lSP 1.1.- 1 - t.- 


j vilv BOUi>U vUuQlr Uj iiLU iiAo ui luu uiini) uiiu uaiuuiiivu U'1 

a table fish It differs from the two preceding species by 
the rudimentary condition of the pectoral fins, that of the 
bhnd side being minute The colour is brov.u, darker 
bands cross the body, and arc darkest on the dorsal and 
anal fins, ulicro they appear as a row of about bix largo 
spots It does not appear to grow to the same size ns the 
common sole The fourth British species, fiolea nn««frt, 
IS still smaller, not much exceeding 6 inches in length , it 
la therefore not of commercial importance, although it 
may be caught nt times in the trawl in large numbers 
As 111 the preceding species, the pectoral on the blind side 
13 minute, but that of the right side is largo enough to 
show a distinct black spot The colour of the body is 
brownish or greyish, with snnll bhek spots, and cicry 
sixth or seventh ray of the dorail and anal fins is black 
Flat fishes rcscmhlmg snlos nlioniiil on the shous of the Itiihan 
Ocean besido the true soles, hut tlioi lia\c the ejes on the left 
wtle of the head and lack pectoral fins altogether 0 Ik j hni c lioi ii 
leforred, therefore, to uistiuet genera, such as I'lutinsm ntnl 
Ci/Hoglosstts 

^ SOLEURE, or Solothukn, is one of the cantons of 
iSivitzerland, ranking as tenth in the Confederation, and 
taking Its nome from its chief town As it consists simply 
of the territories noj by the city, its irregular shape is 
easily accounted for It takes m most of the t alloy of 
the Aar between the towns of Solcuro and Oltcn, but 
stretches across tiio eastern Jura to Dornnch not far from 
B^el, while to the south it tends in the direction of Bern 
The total area is '105 9 square miles, of which oil but '>5 i 
square miles is classed as “productno,” 103 3 squire miles 
of this being covered bi forests In other w ords. 91 7 per 

Hasenmatte (4754 feet), m the range behind the town of 
boleure, in which too is the Woisscnstem (4213 feet) so 
well as a great centre for the oir and whey cure, ns 
also for Its fme view In 1880 the population of the 

mm r® of 

the women outnumbering the men bi 1704 Of 
thrae no fewer than 79,514 are German speaking 
Soleure now includes 63,037 Roman Catholics to 1 7 114 

stance, but since the complete reorganization of IS'^S it 

as one of the most fertil« j counted 

Confederation and 

Ac. In educational matteri™t’taL^a7“^ marble, gloss, 
two cbief towns are connected W railwt ' Olt ’ 

in Roman its uamt 

jwMibly pointing to a Celtic ongml ‘«rnimatiou 

mg the approach to the Rhine from Hm l?®'tion ns comimnd 
^ing more than once stroneirSH^ /"“S’ has led to ,ts 

0^ tif= 

n. 1 », .r W.a, 


(liorcw of Ijinsannc nir pnor md niion^ Inil mant ngliN oier 
tho town, Imt cninlnal jurndK limi and thr “I'lionlia" of fjir 
house rmnuird with tlic Mug< of (lurgiiiidi, i>a«ril to flir Ainng n 
^iiasty, and on its ixtinituni in I'JIS nitrtir] to tin rnjeior 
lliocit} thus became n free itni«'nil citi, and In 12’C shook off 
the jnrisdutinn of llie ciiions and took tfidii undi r its jiro'rctif,-, 
In 14*15 we find it nlliol with Rnni, and this connexion it the krv 
to its lattr history If hilj)"d Bern in 140S in thn gn-al figlit 
! agiiiist the nobles at (In Duinhiild, and agsin -it l/mju n in 1„ 0 
against Iheji-ihwis nur},iiiiilhn nolih* h wash Ir.^r I In yooc 
hi Dnki Ta-ojifiM of ^tiistn i (the di fi it* d *>f Morgsrt* n) duriny tho 
8tmgi,Io for the ciiqdri, hut lie ins c>in]«lhd to vith Iraw in 
the Ilth cmtiin the gonriiiiieiit of the iivn f II mtithe hsids 
orthogiiilds, whiihjirirtirdiy Idled all thr piihheofii <s. Tliroiigh 
llirnfiihuh h ismi* a mender In n'") *' d uti i » dn it into 
ossoLtUinn with till Swiss Cojifideritieii \n attempt to s rpn a 
It III nS2, mode by the dieiimg kihur„ Imiieli of tlie llxpshur,.*, 
iiasfodcd, and n. idti 1 In tfie nilmittini of S d<mi in I I*' into 
the Sii-ihian lasgiw. and iii Its s!iatiii„ in the S inj irh me 
Tlioiigli S lime took no put in tint f itih, s’n m in Ind<d in the 
Simp.x It othinmi of 1 *>4 an I in the jr, it tr>ui «f Jjof 
wliieU the llspshiirgs nnoiiii cd tlmr ijiim-. to all territo jr» 
within the Confidintioii In 1(11 »h in um s>;„hi to h 
adinittid into (he Confedintioii aptiiili., onli grmt <1 to ) r if, 

1 ISl nt the dll t of ‘'I iii*, afti r •.In iisd txl i n j in m the Varg-iu 
Itati-in, Tog.41 iihiirg and liiirf,im Inn iis It was ah, in the 
IStliceiiiiin tint hv pun Ins orfotijm i tl • li-ni jiun.i the 
nmtn put of llie (eintotirs fiirnitn Ih' pr ^nt cuilnn ' In 1141 
(heinuonti of (he "(oimimm ' ” wi nf oii r to the itef„rrnM nnl 
ruit to fight on ZKiiiJisuh at Kaj.plnill’, lit ,n 
I »uX the old fiilli riiriiiud It- Mill, hill m lj>.i v.. j 
nKfiiher of the Gold n or I'ortrinean la igne Thou I, tie ijn 
rale 1 the surn.midiiigdMn.ts thej.i mtsi rn t ru.d and 
hcnc, Ih.lri.iolt in lol l ms not si d sj mf as ji, oM.ertdiKs 

dmiU this hilpd Ml the f.rmiti.n of a ‘ j itti iile f r after 
1651 no fad, uir ns wa, a Imitte I and hi ti. tmlo'di tv mli 
file nilitu fimdiis di trihut.d ricr th. elev.n ‘•eef,-. 

was ahohshed hi S . , «r, I,, iTpe q 
itthii^ our eleun hiiliwn' Slum toanenUn Vjnirh 170s ifj, r, 

bolemeojjLiK I it, gil.s t , tl„ yfr„rh i„„i qi,,\ 

SIX din (mnl raiitons wmUr the Isu i ci>iisti*uiin Inlslithr 
Old ajistuemlie goienmnnl was s I npi.sin hit* ihi, W's fimllv 
hrok<ri«hninin Itia.kohurein l''14jMmngthcIe'ioi ofthe', v,n 
* n of Ihe iiiw untonal c institutions 

riioiigh dislmrlli a Roiinij Catholic nntoii sh< did nut j in the 

islo Tsin'ise,, ’"•r r*'n Uiutmn m 

lion nm isW ■ Tl ' '"1 '"'-'"'I'' of Ificr, 

1 t “ I”''*;''! i'»' turnmn mai h d, rihsl ns an 
dtraniontniic dimooim, the priisls linn,. i,n 

3 he .. Jiaiitonsnth or ii^lMatiic O'- tmiili n i hi til hr ,11 

foSOO ndintutints Tins assunhU mUms the <• p, , ' 
rtxccntiic. consisting of fiu- iiuml»rs In both ixse, tUriHrnxl 
noi^rsol"'" "r toun c , a 

rciiaing tho const, union, the ruiacd drift iisetf ^ 
further popular vote rrqumng a 

SOLI, nil ancient town of Asm Vmnr «« si. . , 
Cihcin, betwcon the rn cts Lnmus nml Py romim fronton 
of which It IS about |J2 miles distant pT' 

Argos in Grccco and Lindus in Phn,i from 

the founders of tho town “Ld m 'fi T 
history at llio timo of the expcdiUoS^V “!i 
Cyrus In tho days of Aloxandw too n 

wealthy that that conqueror e\not,^df* ** 

fine of 200 talents In thr. inhabitants a 

tbo Romans Soli was destroyed 
subsequently rebuilt bi Po,„nor ,1 ^'Sranes, but it was 
of the jnrates whom ho had f^'cre many 

after himself, PomijoionoIiB ’ and called tho town 
^rysippus tho Stoic and nf ^ birthplace of 

««>- 7 . 
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tom o-oXotAicr/io;, “solocism,” wliicli lias found its way 
into all the modern languages of Europe Extensive ruins 
still mark the site of the town , the place is now called 
Xferetlu 

SOLICITOE See ATTOIl^E\ It should bo noticed 
that bj the Supremo Court of Judicature Act, 1873, § 87, 
nil persons admitted as solicitors, attorneys, or proctors of 
any English court, the jurisdiction of nhicli was transferred 
bj the Act to the High Court of Justice or the Court of 
Appeal, were thenceforth to be called solicitors of the 
supremo court The title of attorney-general, however, 
still remains as that of the highest law ofheer of the crown 
The Legal Practitioners Act, 187G, and the Solicitors Act, 
1877, enabled solicitors to practice as proctors in the cede 
siastical courts (see PnocTon) The Conveyancing Act, 
1881, having made great changes in the practice of con- 
veyancing, it became necossarj to place the remuneration 
of solicitors upon a new basis This was done by the 
Solicitors Hcmuneration Act, passed on the same day as 
the Con\oyancing Act It proiidus for the framing of 
general orders, fixing the principles of remuneration with 
reference i«<« alta to the skill and responsibility invoh cd, 
not, as was generally the case before, with reference simply 
to the length of the documents perused or prepared 
General orders in pursuance of the Act were issued in 
1882 

In Scotland solicitors in the suproiiio court uro not, ns in 
England, tlio only jKfrsons entitled to net ns law ngents Thoj 
sliaro tho nnvilego tilth writers to the signet in llio siipicnio court, 
with solicitors at law and procurators in tho inferior courts This 
dincrcncc is, howcicr, now of little importance, ns bj tho Law j 
Agents Act, 1873, nnj person dulj ndinittod a law agent is entitled 
to practise before any court in Scotland In tho united States 
the term solicitor is used in some Stales in tho sense which it bore 
in England before the Jiidicnturo Act, mz , a law agent practising 
before a court of equity „ , , , , „ . , cl ^ 

Jlaiij of the great public ofTiccs in England and tho united States 
have their solieitors In England tho treasury solicitor fills nu 
cspccialh important position Ho is responsible for the enforce 
ment of iiaj nients due to tho trcasuiy Tlio olfico of queen s proctor 
IS now combined with that of treasury solicitor Under his powers 
ns queen’s jiroctor tho treasury solicitor nets ns ndministrntor of 
the porsonnl estate of an intestate which has lapsed to the crown, 
nnd intoncncs in cases of diiorco where collusion is alleged (see 
Divokol) Since the Prosecution of Oflbnces Act, 1884, he lias also 
acted ns director of public jirosccutions In tho United States tho 
offico of solicitor to tho treasury was created bj Act of Congress in 
1830 His priiiciiinl duties nro to take measures for protecting the 
rcicnuo and to deal with lands acquired bj tho United States by 
judicial process or lestcd in them bj secun^ for payment of debts 

SOLICITOR-QEffTERXL See Attokvby General 
Tho position of the solicitor-general for Scotland in tho 
main corresponds with that of the English solicitor 
general Ho is next m rank to the lord-advocate In the 
United States the office of solicitor general of the United 
States was created by Act of Congress in 1870 

SOLBIAH, or Suleiman, sultan of the Ottomans, 
surnamed The Magnificent, born about 1490, was the only 
son of Selim I, whom he succeeded in 1620 Ho died 
while ho was besieging Szigetin Hungary, on September 5, 
1366 See Turkex 

SOLIMAN, or Sulbolan, shah of Persia See Persia, 

%ol xviii p 639 , 

SOLINGEN, a Prussian town, in the province of the 
Rhine, stands on a height near tho "Wupper, 13 miles rast- 
by-south of Dusseldorf It is one of the chief seats of the 
Gorman iron and steel industry, its specialty consistmg m 
all kinds of cutting implements of steel Solingen 
blades have been celebrated for centuries, and probably 
form part of the equipment of every modern army, while 
bayonets, knives, scissors, surgical instruments, files, steel 
frames, and the like nro also produced in enormous quan- 
tities These articles are largely made by tho workmen 
at their own homes and supplied to the depOts of the largo 


dealers , there are about 30,000 workers in steel in Sohn- 
gen and its vicinity Tlie population of the toivn in 1886 
was 18,643, of whom throe fourths were Protestants 

Soliiigon 18 an nnciont place, and rccoiicd its town charter in 
1374 Sword blades have boon made hero since tho early part of 
the Middle Ages, and tradition affirms that the art was intro 
dneed during the crusades by smiths from Damascus 

SOLIS, Antonio db (1610-1686), Spanish dramatist 
and historian, was born in 1610 at AlcalA de Henares, 
and studied law at Salamanca, where he is said to have 
produced a comedy which was acted in 1627 About 
1640 he became secretary to the duke of Oropesa, whom 
ho accompanied in various official missions, in 1654 he 
became one of tlio secretaries of Philip IV , and afterwards 
he was appointed chronicler In his later years he joined 
one of tho religious orders He died at Madrid in 1 686 

Of tho nine extant phys of Solis two at least have some place in 
tho history of tlic drama, — El Amor al Uso (“Love li la Mode”) 
haling afterwards been adapted by T Corneille, while An UtteniHa 
de Madrid (“ Tho Gipsy of MadnJ *’), itself founded on tho “ novcla ” 
of Cervantes, has hcoii made use of by Bow ley and Aliddlcton, 
P A Wolir, and, dircelly or indirectly, Ly other more recent 
authors Tho titles of tho remaining seven are Trmufos de Amor 
y Fortuna, Enuhee y Orfeo, El Alcazar del Seerelo, Las Amazonas, 
El Doclor Carltno, Un Boho haze eicnto, and Anparar al Enemigo 
TUoJItslona de la Conqmsta de Mqxco, covering tho three years 
between tho appoiiitmoiit of Cortes to command tlie invading force 
and the fall of tho city, deservedly ranks as a Spanish prose 
classic. It first apiioared in 1684 , there hove been numerous 
rcpniits, tho most recent being that published with notes by 
Rtvilla (Pans, 1858) , on English translation by Townslioiid 
appeared in 1724 A volume ol Foesvis sagradas y humanas by 
Sous was pubhsbod m 10D2, and several unimportant letters of liis 
may bo read iii the Epistolano Espahol of Bivadonoyro 

SOLOMON (Hebrew ,SI,elDmo for ShClombn, “man 
of peace ” , the English form follows the SoXo/mov of N T 
and Josephus , the Latin Salomo agrees with SoXw/tiov, 
one of several variant forms shown in MSS ot tho LXX ), 
son of David by Bathshoba, and Ins successor in the 
kingdom of Israel Tho reign of Solomon has been 
skotebed in Israel (vol xiii p 405), and his relation to 
tli6 plnlosopbical and proverbial literature of the Hebrew* 
the so-called cliokma, or wisdom/' bas been criticauy 
considered in the article Proverbs The political system 
of Solomon fell to pieces at his death, but tho fame of bu 
wisdom and splendour in succeeding generations was all 
tho greater that none of his successors at Jerusalem was 
in a position to rival him The many floating and frag- 
mentary notes of various dates that have found a place in 
the account of his reign in the book of Kings (qv) show 
how much Hebrew tradition was occupied with tho monarch 
under whom tho throne of Israel reached its highest glo^> 
and that time only magnified in popular imagination the 
proportions of so striking a figure appears alike in tho 
unfriendly picture of Solomon in tho Song of Solomon 
(originally, it would seem, sketched in the Northern 
kingdom, however much it may have been retouched and 
overlaid by additions of later date — see Canticles) and 
in the monologue of Ecclemastes (gw) placed in the 
mouth of the wise king who had tasted al| that ““ 
ofier by one of the latest writers of tho Old Testament 
In tho apocryphal book of Wisdom, again, tho composi 
tion of an Egvptian Hellenist, who from internal evidence 
IS judged to have lived somewhat earlier than Philo, 
Solomon is introduced uttering words of 
imbued with tho spirit of Greek iihilosophcrs, to heathen 
sovereigns The so called Psalter of Solomon on t^ othe^ 
hand, a coUection of Pharisee psalms w^tten in Hebr^ 
soon after the taking of Jerubalcm 
served to us only in a Greek version, has “ J 

witb Solomon or the tniditional concqition of 

and seems to owe its name to “ transenb „ ^ 
distingnislii-d these newer pieces from the oincr isum* 
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of DavidL”^ In New Testament times Solomon was the 
cnrrent type alike of magnificence and of wi'sdom (Matt m 
29, Lnkexi 31) But Jewish legend was not content intli 
this, and, starting from a false interpretation of Eccles. 
11 8, gave him soiereignty over demons, to ahich were 
add^ (by a perversion of 1 Kings iv 33) lordship over all 
beasts and birds, and the power of understanding their 
speech. These fables passed to the Arabs before the time 
of Mohammed (Ndbigha, i 22), found a place in the Koran, 
and gave Solomon (Snleiman) a lasting fame throughout 
the Moslem East The story of Solomon, the hoopoe, and 
the queen of Sheba in sur vxvn of the Koran closely 
follow! the second Targnm to Esther i 2, where the Jewish 
fables about him may be read at large, Solomon was 
supposed to owe his sovereignty over demons to the 
possession of a seal on which the “most great name of 
Gk)d” was engraved See Lane, Arabian Xtyfitt, mtrod , 
note 21, and chap i note 15 
SOLOMON, &o\G OF See CA^TICLEs 
SOLOMON, tVisDoii OF See Apocpipha 
SOLOMON ISLANDS, an evtcnsive group of islands, 
the largest and as yet least known of any in the Pacific 
Ocean, though among the very first that were discoi cred 
They form a doable chain of seven large and many small 
islands, extending for over 600 miles in a north west and 
south-east direction between 5“ S lat, Hi” 40 L. lonu 
and 10’ 64' S lat, 1G2’ 30 K Jong Tlic iiorthe™ 
extremity stretches to within 120 miles of New Ireland, 
the south-eastern point to 200 miles west of Santa Cruz, and 
the nearest portion of New Guinea lies about 400 milas 

III 

The Solomon Islands vary considerablr both m size 
^ 0^ ‘J^ein IS the 

and from 15 to 30 miles in breadth, seicral must (here 
equal the county of Cornwall in area Thci nre ' 
well watered, though the streams seem to be small 'thtir 
^ts afford some good harbours ^ All the large and some 
> ‘‘“alter islands appear to bo composed of ancient 
olcanic rock, with an incrustatiou of coral liinastono 
^oinng here and there along tlie coast Their iiitenor i«. 

mountainous, and (tuadaleanal, where there is an actiao 
lolcano, reaches an altitude of 8000 feet i 

Srff ??. r"’ o£5'“2S 

elevated wooded plain Tbp^^, ‘ portion forms an 
gently rounded nd^es of its foresT^) Bojmrate the 

epors descend from‘’tbe mteriot ^^ ‘‘ “ountains, lofty 

sea, tenmnate, on the north ,n 

a* . EimSolooa, „ 
Gnadalcanal (often misspelt ^**i*"' 

of COKI iahY,,?; ” Sesaiga. OufTt.,T.» t.. . 


of coral 
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•rat islands in th© nortli east tot Ougtong Ja\a is a enmn 
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with fine clumps of trees, but patches of cultii<atcd land 
1 surround its numerous ullages, and plantations on the 
hill sides testify to the richnc'S of its toil To the soutli 
of Choiscul lies a small cliff girt islet, Simba (.Shorlland i 
Eddy stone), with n jicik ending in a enter 1200 fect high, 
on the side of which arc a solfnlara and two boiling sjinngs 
It 18 inhabited, and has a small tafe Inrboiir Surgeon 
Guppy, late of 11 M *> “ Lark,” has recently imdc laluablo 
geological ob«cr\ations in the north and south of tlio 
group The whole chain of islands appear to bo nsing 
steadily, and tnccsof ancient ujihtaial arc very general, — 
for instance, Treasury iKlaiid, wlierc a coral tncrutttd 
1 olcanic peak lias been raised 1200 feet, and the atoll of 
Sta Anna, the ring of which now ttands linndreds of feel 
above the i>r&<ent Iticl of the sea Some of the smaller 
islands arc of recent calcareous formation Barritr and 
fringing rtefx, ns well ns atoll®, occur in the group, but 
the channels between the I'-lands arc dangerous, cliieflv 
from the strong currents which set throngli them 
The climate is very damp and debilitating Hie rain 
fall ismmsually heava lever and ague lucvai! on the 
coast, but It IS likely that the higlilands will prove much 
more healthy The drv season, with north wot winds, 
lasts from December to "May 

A cominratnclv shoal sea— under 1000 fathom-!— 
sutToands the Archiiielago, and, including the New Britain 
and Adniiralf} Wands stretches to New Guinea and 
tlicncc to Australia This siifliticiilly accounts for the 
Upuan character of lU faiiim, of which, however, it m the 
eastern iniif, in sp,te of the fact that this shoal water 
extends to the extreme south of the Nev Ikhridis Here 
ttic strange httlc marsupial the toseiis (*cc Pn\i xx. ml 
IS still to be met with, the hornbill, the cocl atw. £ 
crimson lorv, ami birds of a dozen other genera liai c alrcndi 
Ueii difecoiercd, “all," as Mallact remarks, “IhlIiIv 
tharactcnstic of the Moluccas and New Guinea, and on.tl 
unknown m nry of the more remote PacS i«]ai?d.’ 
But, hkc the New Iltbridc®, the Solomon Wands 

Kr “ Mfevi) vhich IS peculiar to 

Itself An alligator frcqucnlb the coxst, and the ^oa 

sented Tlic flora has been even Ic.'-s studied than the 
zoologv , but It also shows strong Papuan nfiinitie-! t ecc 

forest clothe the mountains, wlicres.an ’alwood, tbonv and 

Ii^um X itas hax c already been found i,angTox c swami w 
are common on the coasts ^ s>vmniiw 

at the root, and uiodcratLli tl?ipX “Iwain dijiri-tced 

chin, araXa«“ral ‘'coding 

Jiot The me^ocptihilir* of the face is 

form or skiilf thong}, thi, '« mmsuKnonlf Xf '? 

In colonr the skin vanes from a hlick brown 'Jo iwce« 

httt the darker ate the most common bI.-i.i ™ coppen^h hue, 

often dyed red or fawn ^ mcluif't 

han^ jn a mop of nnglcte 3 to 6 S? it naturally 

««ruUy tended, ,t foriSs one smooth Slin 

both sexes. Bjulatlon is practised lit, In l ^ '**““1 fo-shinn for 

» i “5 "av.'iV-- 

St?” ™ ’1“'' 

fnni *®,8poa f-eatmciit, tliev makr^fifwPf^V^’ quickly aincn- 
ffulof^ancm^P^ serxaiil, tLj ara 

chant w ith an 

black hair and I err^iinrk*! with lank, almost 

raw, aith \ihom the coast tribes innn ^ “ smaller and nider 

they e^s great contempt "“8® PatpeUal war and for S 
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accompanimcut of liamljoo drums The) niahc {vin jujus and 
Jew’s harps Of their religion and iimimers and custoiiis i orj little 
IS known Their Innguam is of pure Mchiiicsiiiii t) pe though a 
number of dialects aro sjmen throughout the gruu]<, — man) eien 
on the same island Broken iiitc iiiiiiicroiis cl iiib, tlic) are rarol) 
at jieaee with each other, but the attcutioii bestowed on jilunta- 
tionspro\es them good ngricultuiists Yams, uium roots, bread 
fhut, eocoi nuts, and lisii coiistitutc tlic chiet of their food Pigs, 
dogs, and fowls iro also eaten, and, ns those are mentioned byhlen- 
dafia, the) must hni o been know ii iii the islands for oi ci three 
hundred years. 'Jho ishindcis are mat hotel ehoners, but little 
jialiu arrack or kn\ u seems to be driiiiL Iho resjicet ^laid to chiefs 
and elders 1 aries III different islandc The) arc eannibals, though 
to what extent is unknow ii Tiojihies of human skulls are common, 
and presericd heads — the faro inlaid with shell — hni o been procured 
in Guadnlcnnal and Itubimo. Thoi nro said to jia) honour to 
departed spirits Cariings rejircseiitiug both men and animals 
often form the posts of houses nml sheds, and adorn the prows of 
canoes. Their liouscs nro sijiiaro or oblong, strong!) built, with 
high projecting roofs, which soinotimes, ns in their cauoc sheds, 
almost reach to the ground Tlio floor mats are \er) rough 
Largo halls and spirit houses exist iii some of the i illagcs, and 
great care and skill ore bestowed on their decoiation ‘ Groat 
nicct) of linish clinractcrizes their weapons. They nro inostl) light 
and graecful, and consist of bows and arrows, sjicars, and elubs, 
the sling seems unknown Some of the spears haio the barbed 
licad carved out of a human log or arm bone , others, if not cut out 
of the solid wood, haie bones, thorns, or sjiliiitcrs of wood attached 
in a most nnsterl) ninniicr Arrows aic similurl) fnsliioiicel, and 
their reed shafts oniamciitcd with incised lines. None of them 
appear to bo poisoned The bows, often largo and jiowcrful, are 
made of palm wood or a strip of bimboo Clubs i ar) eousiderabl) 
in shape, their butts are sometimes coxered with flnol) pluitcd 
coloured grass Some, which are long and slight, are sickle or 
80 ) the like, othew lanceolate oi spoon slinjicd , and some, snmller, 
resemble a xoi) broad dagger This is, in the Pacifit, the cnAtoiii 
limit of the shield It is an unknown weapon in the other istaiuls 

^Jltlanciiaii as well as Polymsiaii, — but to the west, iii the Acw 

Biitaiii group, and lu Now Guinea, vanous forms of it occur, 
whence, tlirough the Jfnlay islands, it may be traced back to the 
Asiatic coiitiucnt The shield is also used bj the Australians 
That of the Solomon Islaiidtra is made of reeils, and is of an oial 
or oblong form Iheii canoes are built of jilaiiks sown together 
and coulkcd, and are the most beautiful in the Pacific Iho) 
are very light, slim, and taper, 20 to 60 feet in length, with 1 to 3 
feet beam, but the) balance so well that an outrigger is dispeiiseU 
With Tho high I'm cd prow ftiid stcru — winch aio snid to net ns 
w shield from arrows when stem on— gixo tho craft almost a 
croscoiit shape. These and tho gunwale aro tastofull) 
with mother of pearl and WTenllied with shells and fcathois bails 
arc not used, bit tho narrow pointed jiaeldlos jirojiol tho canoes 
with great siieed through tho water • Graceful bowls with sonio 
binl or animal for model, are also made Tho) are cut out of tho 
solid, and sometimc-s iiicasure ox er 8 feet in length SIoto adzes 
appear to ho iioxx used oiil) in the interior and in tho north of tho 
croup Till) nro well ground, flat aud junforiii in sliajw, mid 
ver) different from any made m tho iicighboumig groups of islnn^ 
Clothing is of the scantiest. Both men and xxoincii not unfre 
oueutlv go naked, hut, as a rule, some slight coxeiing is worn, 
and iieatlx made fringed girdles are in soino districts 

Tattooing and scarring of tho body is but slightly practised 
Ornaments arc used ra profusion, and often are very tastolul 
Carved wooden bolts, coloured shell bead bands, and a 
armlets, combs, and fe-ather bcad-drossra are worn .f’*® ‘ 
coxored with tortoise shell fretwork Ned IncM of and shell 
are common and multiform, one miieh prized « 
incisors The cars, and, in men the septum of the noso, are 
pierecd, -frequently , also, the cartilage of one or both iiostrds In 

tbeso tho strangest oniamoiits are iiisorted, such as tortoise sholl 
rincs, bones, teeth, shells, crab claws, and tlio like 
Jhstury —Tho Spanish nax igator Moiidaha must 
tho discoxery of these islaiufs, though it is somewhat doubtM 
whether ho was aitinlly the fust Eurojicaii ",>•» ‘ 

thorn Ho sailed from Callao in 1 '•.67, by coniiiiand of the Roi cn or 
of Peru, to discoxci the southern continent, tho jircsunieil oxistouco 
ofwliichiu tho then uiikiioxvn region l*tnccu Amoiica ami Asia 
hal already gixeii iiso to much speculation , but ho seems to hax o 
been strangely uiifoi-timato Sailing west he discoxcred only 
coral islets (tmiico group) until, liaxiug crossed more than ,0OT 
miles of ocean, ho fell lu with an archiiHdago of la’B® 
their size and position he considere d them to fonii jurt of the tan 

J See frontispiece to Brcndiloy’s Carnfoa 

* Bade outrigger canoes with mat sails are used m some parts oi 

the manufactures flue specimens may bo seen in the 

Bntisli, Cambndge, and Maidstone niuscums 
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ho was in search of, and in pleasing anticipation of their natural 
nehes he named them Islas dc Salomon The expedition surxcxcd 
the southern portion of tlio ^up, and named the three large islands 
San Christoxnl, Guiidalcnnal, nml Isabel On Ins retmu to Peru 
Mcttdaiia ciideax oared to organize another cxjicditioii to culomzo 
tho islands, but it xvas not Iwfore Juno 1595 that he, with Qmros 
as second in command, was enabled to set sail for this j urjiosc 
Tho Maranesns and Santa Cruz Islands were noxv discoxe cd, but 
on these latter islands, after xanous delays and troubles Mcndaha 
died, and tho expedition ex cutiially collajecd. 

Lxen tho position of tho Suloniou Islands was u / xcilcd in 
nnccrtaintx, nndthoj were quite lost sight of until, in 1767, two 
cciilui Its after their hrst discox ciy , Cai tcrct lighted on their eastern 
shores at Gowci Island, and passed to the north of the grouji, 
xxithoiit, howuxer, recognizing that it fornicil jiart of the Sjiamsli 
diseuvoncs In 1768 Bougaiiix illo found his way thither He 
discovered tho threo northcni islands (Buka, Boiigaiuxilh, and 
Choisciil}, and sailed through tho cliniiuol xvliieh ilix ides the latter 
two In 1769 Surxille exj.loicd tho cast coast, and was the first, 
inspito of the hostility of the iiatixcs, to make any lengthened stay 
lu the grouj. He brought homo some detailed lufi.rnintion con 
ccriiiiig tho islands, xxhicTi ho called Terres de-s Arsoeides , but their 
identity xrith Mendabas Islas do Salomon xxas soon established 
by Froucli gcograjihcrs In 1788 Sliortlaiid discoxerod Now 
Ccoi^a, xxith some of tho smaller islouds, and in 1792 Mauniiig 
sailed through tho strait whieh sojiaratis Tsabol from Choiseiil and 
now bcarshis tianie In tho same year, and in 1798, D’liiitrccnstcaux 
snrxcytd j.ortioiis of the eonst line of tho laigc islands In 179'1 
Butler xi»ited the group, and W illininson in tho “ Indispensable " 
explored tho clmunelswhieJi dixiileGiiadalcnnnl froniSaii Glinstoxal 
and Ysabel from Malaiita Tliero was a break of ncaily ball a 
century before D Urxillc in 1838 took up tlio siiixcy 
'inulcrs now ciidcnx cured to settle in the islands, and imssioiinrics 
began to think of this fresh field for labour, but ucitlici met xvith 
much success, and little was heard of tho islanders 'axe accounts 
of murder ond jdimdcr pcri.olratcd by them In 1845 tho 
Ireuch Mniist fathers wont to Isabel, xxliira Mgr hjianlle, first 
X icar ojMistolio of Melanesia, xxns killed by tho uotixcs soon after 
lauding Three y cars later this mission had to bo abandoned , but 
since 1881 work has again been nsiimcd In 1856 John Colendgo 
Pattison, oftoiwords bishop of Melanesia, paid his first xisit to 
tho islands, and natixo tcnihcrs trained at the Melnncsm mission 
college haxo sineo established thcnisolxcs there, os will as o few 
traders About this date tho yacht '‘Wniidcrer” ciuiscd in 
these seas, hut her owner xvas kidnapped by the notixcs and 
noxer afterxxwrds heard of In 1873 tho “fomgn labour traflic in 
plantation hands for Qiicinshuiil and Fiji extended its bnncml 
influouco from tho Noxx llcbndes to these islands 
recent \isits nro tlioso of HM S **Ciirnsoa* in 18Cr»i H M o 
‘■Blanche” aud Mr C 1- Wood’s yacht m, 1^2, the German 
wni ship “Gazollo” in 1876, and H M S " Urk’ in 1881-84 
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Pattiion , HcUUck, • 

SOLON Tlic legislation of the Athenian Solon, vhicli 
to a large extent moulded the subsequent political life of 
Athens, belongs to tho early jiart of tho 6th century u c 
It followed almost immediately on an unsuccessful attempt 
to oxerthroxv the goxernmciit of tho aristocratic families 
of Attica, one of which, lioxxexer, that of tho Alcmiconids, 
was dnxen into exile , and it preceded by a short d 
tho famous usurpation of Pisistratus Solon had won the 
confidence of his fellow citizens by liaxing recox cred for 
them tho island of Salamis, close to the shores of Attica 
an old and xalued possession, which their “ 

Megara had taken from them Solon, himself n of 

Salamis, encouraged them to fight once again 
“loxcly island,” as ho called it, in a short poem 
publicly recited, feigning, it is said, ,,nr 

madman Through Spartan tho 

between Athens and f iW St In 

Athenians, and Solon had the crodj^ gLiil^-ESHlrrii* 
“■TtUo dates oTliis birth ami Ueatli arc approximate^ 638 ami 
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594 B c. he was summoaed under the constitutional title 
of “archon” to undertake the work of sneeping political 
reforms, which, m consecjuanco of bitter party strifes 
and the poverty and indebtedness of the small formers or 
propnetOTS of Attica, were sorely needed The Athenian 
like the Boman debtor had oft^n sunk, under the legalized 
oppression of his creditor, mto an actual slave, and had 
from time to time been sold and exported. Many poor 
creatures had ded away from home, and ucre supporting 
themselves by the labour of their hands in foreign 
countries Many men who still clung to their little pro* 
perties could, with all their pinching, batclj keep their 
heads above water The goierning classes thcmselies felt 
that a crisis was at band, and they appealed to Solon 
and made him practically dictator Had ho chosen to 
work on the popular discontent, he might haio cosily 
crushed the aristocracy and become a despot, or, as the 
Greeks called it, a tyrant, as many had done in other 
states of Greece by coming forirard as champions of the 
people against thereat ruling families Solon obeyed a 
nobler impulse and aimed at saving lus country without 
too violent a revolution. His first step was to giv o 
immediate rehef to the poor debtor, to tho wretchedly 
impoverished small fanner or proprietor, and to interpose 
between him and his creditor and landlord On very 
many of the little properties of Attica were to he seen 
stone pillars with the name of the mortgagee and the 
amount of the mortgage inscribed on them. By a rehef 
law, * a 5hakiD|'-ofi of burdens ” (<r(ia-a^0(ia), ho annulled 
all mor^ges, justifying no doubt so extreme a measure 
fay the harshness of the contracts imjioiied by mortgagcia 
on needy tenants and propnetors and by the urgent 
nec^ty of prompt release for tho multitude of such 
smll debtors Thus the “mortgage pillars” were swept 
away and the land was once more free Such a iettiii" 
aside of the rights of proi>erty, expeditut as it may have 
been under mrcu^tances of acute public distress, must 
^ve inflicted a heavy loss on the wealthier class, and 
SnTf f “mortgagee would also have a fair 

^ Solon accomplished by 

tion of 1 ^ has been variously explained, a dei rena- 

«tent S “ considerable 

rbn ^ ^ ^ according to Grofe’si calculation— 
^e wealthier debtors of the landlord and mortgogec class 
Qrote here remarks that, had Solon cancelled ^1 S 

SteS ‘‘T “ » nSo‘">S 

, ,7® currency and lower the standard of monei H., 

£Lt7 ??■* “ 

HO eJiTTih » been represeated There iras 

thm •I-'’ 


ttrdS)te'',S77uH *4i7”or 

havlua share in citizen was to 

hitherto had all the poLr mtZ "T 
nmde property the mSsnreof Su ®®^®n 

fined the higher offices of stats power, and con- 

but election to these offices waa t ’"'calthiest citizens. 


according to a graduated scale of property, the first class 
being alone digihle to the archonship or highest office and 
to military and naval commands Ihc actual admuiistrO' 
tion of public affairs was thus restricted to the wealthy 
few Tho second class vv cro tho knights or horacmen — the 
men who could keep a war horse for the service of the 
state, these were assessed at three fifths of the amount 
of the first class The third class ansvv cred to our y comcn, 
and had to serve os heavy armed infuntty These tlircc 
classes were subject to direct taxation in the form of a 
graduated income (ax, which was, however, simply' on 
extraordinary tax, levied only m special cnicrgencits at 
varying amounts per cent on a citizen’s rateable property, 
as set down m a public schedule Tho fourth and lowest 
and most numerous class, which snp])hcd light troops and 
sailors for the fleet, was exempt from all direct taxation, 
but paid indirect taxes, it would be niade iij) of small 
fatmevs, tradesmen, and artisans, and consist in fact of 
quite the poorest and humblest class of citizeni Its 
members could not hold any oflicc, but they had n large 
amount of political power through their votes in tho 
liopular assembly which elected tlic mngislralts and culled 
them to account, and through the very greut judicial 
powers with which they were intrusted, and in virtue of 
which the AthcRiaci juror practically decided questions 
both of fact and of law Solon’s constitution thus gave 
the people ample means of protecting ihcmschcs from mis- 
governmentand oppression, every magistrate being directly 
responsible to them Xot that bolou liiiusclf contemplated 
anything like pure democracy , there is every rea.xon to 
beJieio ho shrank from it , but pure democmey was pretty 
sure to follow ns soon as the pcopto distinctly rcnlized 
tticir power , Solon s council of 400, tuken exclusively 
from the first tlitcc clnsce.s, must have been uicanl to 
furnish the l>opular assembly with jKihtical gmdanccu and 
this It did by preparing and introducing measures for 
discussion and supermloiiding its mcclings and cxcrtiAing 
some dirwtioii over its proceedings It is uwiossiblt for 
as to define ito iieculint functions prcuscK H was, how- 

by which proUbly it was annually ckcled, and to vvhicli 
rt had annually to render an account IVc are not to 
suppose that cither the council or tho popular assembly 
ori^DBted with bolon What he really^ did was to imt 
them on a new footing and to the latter, which prev wusly 
m all probability had hardly any weight or influence 
ho gave greatly enlarged powci; Tho archons 3 

"OTO elected by the 
assembly, and vvero ruqionsiblo to it for good 

mit rt,?' their term of ofhee In this asseLly 

t tho citizens of all four classes, ond consequently the 
great majority of its memlets would bo poor men and 
almost peasants Tho voting was by shiw of hands 
erery voter was allowed to sp^k, and in tho votni Ihero 

that body to bring forward anv uronncni 

wish to diBcnss Thm, it mn, which they might 

tad Ita r<.uod.tioa 0/ ae future dt“ui2i lid «, 

specially of political offences.i-So''’I!iJ’”i 

complete control over nubbr^ff ® acquired a 

« .1 .lure 0000 '57^ 
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'wcr6 united m one and tlio same person, and political 
questions uere continually decided when, as often 
happened, a citizen u as put on his trial for some alleged 
illegal or unconstitutional proposal By such means 
popular rights and pmileges uere effcctuallj protected, 
and the democratic character of the constitution enlarged 
and confirmed, as wo sec in the subsequent histoiy of 
Athens Solon, indeed, retained (ho did not create) the 
famous senate of the Areopagus, and aimed at making it 
respected and capable of exercising a general superintend- 
ence o\ er the morals and social life of the citizens It 
uas to bo an aristocratic body, consisting only of archons 
uho had acquitted themsches ucll and honourably during 
then year of oflice It seems that ho did not attempt to 
prescribe to it any special or iiarticulnr duties, but that 
ho rather trusted to its making its inllueiico felt from the 
fact that it uas, as ciery ono knew, composed of men of 
acknowledged merit and abilit} Consequcntlj’, as Thirl 
wall obserics (Ills/ ofGi , ch \i ), “it could only exercise 
its powers with advantage as long as it retained the 
confidence of its fellow -citizens, when that was lost it 
became time that its legal authority should cease " Solon 
ovidently felt that, for a time at least, there must be 
checks on popular government llad it been hinted to 
him that under his constitution power must finally drift 
down to the lowest social stratum, he would perhaps have 
replied that ho had endeavoured to suiiply the entire 
people with a political training which should by degrees 
qualify them for absolute self govcruuicnt 

Solou encouraged commerce and manufacturing ludus 
try, and drcwjv number of settlers from foreign parts to 
Athens, on condition of their pajingan annual tax and 
putting themselves under the protection of a citizen who 
was to bo their legal representative— their “patronus,” 
according to Homan phrase These settlers (/ictoikoi, 
“mctios”) had none of the political privileges of the 
Athenian citizen, and they could not acquu-o lauded 
propel tj Many of them, however, flourished and grew 

rich, and had every reason to bo satisfied with their 
position, which, in a kindly and tolerant communitj like 
that of Athens, was continually improving Solon, too, 
like all the legislators of antiquity, endeavoured to 
regulate every department of life, coinpollmg the attend- 
ance of the } ouths from sixteen to eighteen at the public 
gymnastic schools, and requiring them to servo the next 
two j’cars on garrison duty Eostmiuts were put upon 
women as to their appearance in public, and even ns to 
their uiouriiiiig at funerals- Solon’s punishmculsMCio for 
the most part rather lenient, and indicated a humane and 
generous temper It is of course not to bo sujipobcd that 
all the details of his legislation were iiiaintaiiied, but tlic} 
undoubtedly lijft their mark on the Athenian character 
Having done liis work, Solon loft Athens and travelled 
for ton v^rs in Egjpt, Cjpius and Asia, gathering fresh 
stores of knowledge fur himself and giving counsel to 
others. Ono would like to bclievo the beautiful storv 
Herodotus tells of his interview with Crmsus, king ol 
Lvdia, whom ho warned with the memorable saving that 
“wo must not pronounce ail) man liajipv till wo liave ‘-ccii 
his end” Unfortniintcl) , Crmsiis did not begin to reign 
Ull several icars after Solon’s fraveN, and with 
must be content to take the story as incrcl) an illustra- 
tive fiction” On his return to Athens in his old age lie 
found the old feuds once more raging, and I’lsl'.tmtu^ ins 
kinsman, and his friend m past dnvs intriguing for jiower 
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beneficent rule, of Fisi&tralus and Ins foii«, of which Solon 
lived onl) to see the first btgiuniiig He died, *-0011 after 
having made his honourable protect, at the age of eight v, 
leaving behind him the good effects of a work which ml) 
a man of rare intelligence and wide s)nipathies cuuld 
have accomplished Ho was something of a iHict, and 
scvcml fragments of his poems, vvnttcn gcucrill) with a 
practical purjiosc, have come down to nc, and throw light 
on his political aims and scnliinciits. 

Groto ami Ihirlwall 111 their histones of Greeec give a full 
count of Solou s legislation I'lularclis life of Solon, nut a v 
ciitical pcrfonnaiicc, IS our chief uiigitial nutlioni) ” 

SOLOTHUEH See Soucuni. 

SOMALI, SoMAfi, a Hamitic people of cost Central 
Africa, inainl) confined to the eastern “ horn ” of the 
continent, which from them takes the name of bomdi 
Land, ptobabi) the Punt of the Eg)ptian records Here 
the) arc contenmnous towards the northwest with the 
kindred Afars (Daiikali), and elsewhere with the more 
closcl) related Gallos, from whom tho) are sepamlcd on 
tho south west by the river Juba Tajiirra Ba), with the 
lower course of the Hnwnsh, is iisunll) given as the north 
west frontier , but, according to tho recent explorations of 
Abargues do Sosten 111 eastern Ab)ssmin, there njii'cars to 
he hero an overlapping of tho three peojdcs the fn 
Somfili encroaching on the Afar domain north of 'Jnjiirra 
Bay nearl) to the parallel of A^ab Bav (1 J E ), vvliilc the 
Dawari Gallas pcnctrato between this bonifili tribe and the 
lower Ilawash eastwards to the con'll at Obok (12° S ) 
A lino drawn from tho Strait of Bab cl Mandeb tliroueh 
the llarrar district and the headwaters of the Ilaincs nver 
(^'ebbeShebe)li or “Leopard river") soulhwanls to the 
equator at tho mouth of the Juba will ronghh dclino the 
landward frontier of the SoinMi terrilor), wliiih is chc 
where sea girt,— b) tho Gulf of Aden on tlie north, b) the 
Lidiau Ocean from Capo Giiardafui to the equator 

Our first contact with tho Sonifdi pcojilo inn) Im; ‘.nid to 
date from tho English occupation of Aden in 1^^*’ ^hit, 
notwithstanding tho carl) visits of Cruttenden, Cli 11 
Johnston, Captain Burton, and one or two others, ver) 
httlo was known about tlicm before the ccinirc or Bcrbirali 
by tho Eg)ptmns in 187 1 Ihis event led to the c-lal.- 
hshment of permanent lelalions with the coast tribes, nml 
was followed by several cxetirsions into the interior, i.l 
which the most fruitful in results have \H.en Ihc-e ..J 
Sacconi, Bov oil, P L Jamc-S raiilit>.clike, ^ on l.nnUggir, 
and Josef :Jengc, tho last three bringing our infonnutn.ii 
down to the jenr ISSfi Prom tho reiwls of »1 j|D ob 
serv ers the true relations of the Rom di hav e Ken gradimllv 
determined, and we now know that tlicv ^ 

branch of the eastern (“ Ethiopic”) Ifamitic -lock, of v.hn I 
the other thief members are the neigdibouring (.alias nml 


Afars, the Ab)ssinmu Agaii, and the Bij is ( bdinn) of the 
steppe lands between the Nubian >i c and the l.cd . 
Their close aflinitics both m ph.VMcal tvpcaiid m 
with the Mirrounding Galh.s are obvious 
thev are described ns a fine met,' tall, avlivt, and rv>l , 
with fairlv regular featiircs but not free from » 

of Negro blood, ns fhovni both m thiir dark, ofttn nhm t 
black eomplcxioii, and still more 111 ' f,'' J " ^ 

vvooll) liair, ‘•omctiiiius short, oincUmcs long cii ugb 

phitcd ii^trcs;as Imngiiig down to t he shoiihhr- 


> Csi'tnin VVInrtnii, win* Jii‘ l-tn on U* 
.:.-,l«,anl, U-ntKs tli ic- I uUs, «. .r 1 s • 
sonn-t W'< «'f sml *“’7" , * 

Imt mill msjjiiiln tit jli'f 'p* 1'” ,, 
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Tho two men had, it seems, a sincere rc>ptcl for j i mc, r ucl. W rf’ ■-li 

another, but Solou protested against tliteoiiiplclcsurrendcr , i ill f . 

of tho government to Pisistratics, the danger of i <..<• s i-l , . ,r 

publicl) pointed out, though without cftcct The criMs 
ended in the rule, lu man) ropccts an enlightened and . 
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the Qallas also they are atiU m tl\e tribal state, broken up 
into an endless nnmber of clans and septs, \arious 1 j grouped 
by different ivnters According to Captain Gmllaiu' there 
arc three mam divisions — the Aji on the north and north- 
cast coast^ the llaniya on the southeast coast, and the 
Habhanwiu in the interior But these are reduced b^ James 
to two, Isak and Darode (appareutl) the Edur and Qarrad 
of older obseriers), with several main branches as under — 

( Hahr Gerhnji, south (rom licrhcrah, bejond the coast 
range. 

Habr Tjnkli, cast from Bcrbcrab, north of the coast 
range 

LHabr Awal, Bcrbcrab district 
■Sfeiertain, cast coast from Guardofm to i’ north 
Dolbohniiti, Nognl River 

Barode tVarsangnoIi, north coast, west from Onartlnfm 
\rarchan, (ictneen the Mcjcrtaiii and Qgadatu 
tOg-iJain, Webbe basin, and VTidc.s]n:ead in nitcnor 
To these, however, must be added the powerful Oadabirsi 
west from Berbecah and the Isa (Issa) of the Ilawasb 
basin, besides the three low-caste tribes dispersed amongst 
the others, — Tomal (ironworkers), Ebir (dealers in 
charms), and Jlidgan (ostrich breeders) 

1 he Somali, who arc niaintj Moli uiiiiicdniis of a somcnli it 
laiiatiual tjpc, are a ficrLc lanless {icoplc, iiii]Kitii iit of control, 
ami }iclifiug a reluctant obcdiciire men to tlnir okh nilcrs 
Iiencc the tribal clnefa enjoj httlo moio than n iiutniiial aiitlionti, 
althongli iome of the moic powerful amongst them affet-t tho title 
msiiitaii At present the gfe.it llabr Geiimji natnm npiiears to 
M sjilit into tno aectioiis, each nndcr a chief chiiiinii ' this rank 
AH go nmnl with s[K!ar, shield, and short snortl, the latter 
tbe aiicient E,optiaiis, irbom llio Somnh nrc 
n « ^ 'iioro than miv other Afncan people, 

rim ''MjKins are fncli used m tlmir disputes, nitlion h the trilial 
lawh ngiiiist homicidu are seven, lit at i fines of caimls or olliir 
piopcrt) being iiniKjsml, winch must bo paid eilJier bj the enmiiml 
Tliev nre talkera kcct.lv aamt~ 


rolif iile, and rmtek tempcied, although amoiiablo to reason if tliei 
fh “f® 1 ‘''® P®““- Ac. ordiiig to the characUr of 

”’"7 hvc a settled or imniail lift, m somo 

I'reeduig numerous liotibi of camels, goats, and fat t itled 

iiirtiio ®*Pc®'‘'llj of dtirrah, or collect 

vig the gums— fraukiuccnsc and mjrrli— -for nlncli the Inml im® 

iSilllPii 

tins movement, nlnch from remote I"*’* 

a\’Svrhun,ffv^"'j^“j;^ r'fy fSoL« 

tracing their origm to tlm HLrafthe J farther ImcV, 

‘lanl to have heen coeval mtlfa 

t-i have coDTinered Africa about 400 f ”1“’ t® ““PPoswi 

iwliaps be interpreted as pointing at o ^ 

I'oiis, the last tVo of 

centuries. But these mtradera ^ v*® iW 

nlvaorbcd in the Somil atoA and have been succcssinly 

never succeeded m establt®)?.!,.? . '' ‘^®"'«*'k'>ble tliat the Arabs 

nmnities in this «o«md com 

"f the wntmcuL^jTe“,, Zor"7^^ "* ™®"' olhirmrts 

llamitic with markcl affinities to the ^ csientially 

the Dankali (Afar) on the other ®"® Wid to 

i«.i'i'‘v®‘'v“”v'' ^“•^hnlanes (Bomhav 

jwblishrf bv General Stgbrin tk ‘. 1 ‘‘“"'R ‘J*® >"aterra 
Geomphicafsocietj < 1849 Yn, the ‘^® Komhay 

the nngnage, which appca« to 1^ smV™ on 

Jhort stones indicating T"’"® proverbwl sayraM 

^^'>8^_^gh®tlie rbnK^|:i«8!' »omo sim^^ 


not lacking in poetical idca-s, and oftm betrav an unexpected 
rcliucnicut of feeling not inferior to that of Etmilar coin{K>3itions 
amongst more civilized peoples, (^t. IJ Rl 

SOMERS, John ( 16 ‘; 2 - 171 G), was born on Mnrcli 4, 
1 D 52 , at \\’'orccstcr, — the eldest son of John .So/ners, nti 
attoriicj 111 large practice 111 that town who had formerly 
fought on tho side of tiic Parliament, and of Catherine 
Ccavcrnc of Shroibhirc After being at school at IVor 
coster he was entered as a gcnlkninii commoner at Trinity 
College, Oxford, niid afterwards studied Inw under Jinr 
Francis irminiigton, who became solicitor general, and 
joined the Middle Temple He appear,, in addition to 
his legal stiidiAs, to have written several poems and 
pamphlets He soon became intimate with the leader, 
of the countrj part;, especiallj with Essex, Jtu sell, anti 
Algernon feidnej, but never entered into their plans xo far 
ns to commit himself bejoiid recall Ho was the author 
of the lintory oj thr Auereuton of Me Cioirn 0/ Euf/innd 
collected out of Efton/a, ifr, and was reputed to have 
written the J^iwt and Mmled Vtn/h'fihon of the 7 tro La^t 
2 \tilntmenUy which wai put fornanl as the aii-vncr to 
Charles II ’s famous dcelantioii of h/s reasons for o/c- 
solving them This, however, was hj Sidncv, tliou»h 
probablj Somers was responsible far the linal draft 
When the grand jury of Middicev threw out the hiH 
agaiiibt Slmflcsbiiry, and were vchemenfh attacked for 
so doing, vSoMicra wrote m defence of the rights of grand 
juries In icp he was counsel for the sheriffs Pilkington 
and Shute btfurc the Court of kmg'i. Rencli. and secured 
a rcjmtation which coiitmnally increased until thi trial 
of the seven bisho/.s, m whali he was .junior eounsol 
Somers rose last He spoke little more than five 
minutes, bill cierj word was full of wcightv matter 
and when ho sat down his reputation as an orator and 
a coubtilutional Jawjcr was ast-iblislicd ” In the secret 

^ revolution fSomm 

took a leading jvart, and m (he Convention Parh-imcnt 

was elected a incmkr for his native town 11^35 

ai'pointcd one of the nmiiager> for the 
Commons i« tho conferences between tho Housc.s, and m 
argumg tho quastions whether Tames II had left the 
throne vacant by abdication and whether the Acts of c 
Coinentmi. Parliament were Icgal-ihat parlmmcnt hav Z 

nrZ the usual writs-he displaced 

great learning and legal subtlety He was further 

hy being made chairman of the comaultc^ 

eaino miimm HI s most confidential adviser T.. 
controversy wlinli arose between the lloaZ on e 

committee of the House of Om,,,,, the select 

Bill, by which those corporations wh,S? / 
their charters to tho crown during k surrendered 

restored to their rights but lie ^ ! ‘"u reigns were 

self with the Molcnt m'eSir^%7ttVr^“r‘°, 

''bigs on that occasion enden,™, which the 

In Apnl a“Si bv In^^ to mclndo in the 

Lower Hoose, without opposition Thp‘^7i®‘^i 

all the laws passed fav the l>ill uhieli declared 

valid. As solicitor geicral h? w 5 “'^ ^vl'umevit to be 

cuuon of Preston and AsSon in IGO? f 

moderation and hamanitv tvhrei. so with a 

to the customs of the fSner^jL contrast 

appointed attorney-general, and m 

' ana in that capacity strongly 
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opposed the bill for the regulation of trials in eases of liigb 
treason On ilarch 23, 1693, the great seal having nicnn- 
Mhile been in commission, Somers nos niipointcd lord | 
keeper, mill a pension of £2000 a j car from the day on | 
i\hich ho should quit his office, and at the same time Mas 
made n prny councillor lie had pro\ louslj been knighted 
Somers uom became the most prominent member of the 
Junto, the small council mIucIi comprised the chief members 
of the pnrtj When William left in May 1695 to 
take command of the arm} lu the Netherlands, Soiuora was 
made one of the scion lords-justiccs to whom the adminis- 
tration of the kingdom during his absence was oiitrustcd, 
and ho was instrumental in bringing about a reconciliation 
betw con William and the princess Anno 
The question of iinproiing the currency now became 
pressing, and Somers was the author of the bold sugges- 
tion that a proclamation should bo issued simultaneously 
all o\cr the kingdom, announcing that henceforth all 
clipped and Iminniercd coins were to bo reckoned only 
by weight. IJut all possessors of such coins might, by 
dclncring them up on a certain dn}, recon o a’ note 
entitling them to draw from tho treasury at a future time 
the diiTcrcnco between the actual and nominal values 
The dithcultics of the plan, however, rendered its adop- 
tion impossible In April 1697 Somers was made lord 
chancellor, and was created a peer by tho title of Baron 
Somers of E\ eshnm l\'hcn tho discussion arose on the 
question of dislwinding tho nrinj , ho summed up tho cose 
against disbanding, in nnsw cr to Trcnchard, in n remark- 
able pamphlet called “ Tho Balancing Letter ” In August 
1 698 ho went to Tunbridge Wells for his health While 
there ho received the king’s letter announcing tho first 
Partition Treat), and at once replied with a memorandum 
representing the necessity in tho state of feeling m 
England of avoiding further war "WTion tho king, on tho 
occasion of tho Disbanding Bill, expressed his determination 
to leave tho conntrj, Somers boldly remonstrated, while 
he clearly expressed in a speech in the Lords tho danger 
of tho course that was being taken Hitherto Somers’s 
character had kept him free from attack at tho hands 
of political opponents, but his connexion in 1699 with 
tho notorious Kidd, v\ ho, being sent out to jiut down the 
pirates in tho Indian Ocean, turned pirate himself, and 
to tho dcfrajing of whoso expedition Somers had given 
£1000, afforded an opportunity, tho vote of censure, 
however, proposed upon him in tho House of Commons 
for giving Kidd a commission under the great seal was 
rejected by 199 to 131 The attack was renewed shortly 
on tho ground of his having accepted grants of crown 
property to tho amount of £1600 a }car, but was again 
defeated- On tho subject of tho Irish forfeitures a third 
attack was made in 1700, a motion being brought for- 
ward to request tho king to romovo Somers from his 
counsels and presence for ov or , but this ogam was rejected 
by a largo majority In consequence, however, of tho 
incessant agitation, William now requested Somers to 
resign , this ho refused to do, but gave up tho seals to 
William’s messenger In 1701 ho was impeached by tho 
Commons on account of tho part ho had taken in tho 
negotiations relating to tho Partition Treaty in 1698, and 
defended himself most ably before tho House, onswenng 
tho charges senahm Tho impeachment was voted and 
sent up to tho Lords, but was there disimssed. On tho 
death of tho king Somers retired almost entirely into 
private life. Ho was, however, active in 1702 in oppos- 
ing tho Occasional Conformity Bill, and in 1706 was ono 
of the managers of tho union with Scotland In the 
some year he carried a bill rcgulatmg and improvmg tho 
proceedings of tho law courts Ho was made president of 
the council m 1708 upon tho return of tho Whigs to 


power, and retained tho ofiice until their downfall m 1710. 
From this time his powers of mind rapidly declined, and 
after being almost imbecile for six years ho died of 
apoplexy on April 26, 1716 Somers was never inamed, 
but loft two sisters, of whom tho oldest, Mary, married 
Charles Cocks, whose grandson, Sir Charles Cooks, Bart, 
became tho second Lord Somers in HS*! 

For a coiitomponiry character of Somers Addison’s pajwr in tlm 
Freeholder for May 14, 1710, sliould bo referred to , and tlioro is in 
Macaulay's J/istoi^/ (v ol iv p 53) an eloquent and worthy tribute 
to his stainless diameter and (.oinnrohcnsive learning A catalogno 
of his publications will bo found in Walpole’s Jloyal and Noble 
Authora (0 A ) 

SOiMEBSET, a maritime county m the south west of Plato 
England, bounded E by Wiltshire, S E by Dorset, S W ^ 
and W by Devonshire, N W by the Bristol Channel, and 
N by Gloucestershire Tho total area of land and water 
IS l,0d9,815 acres or 1610 square miles 

Tho shape of tho county is determined by tho nearly 
rectangular bend taken by tho coast not far from Bndg- 
water It falls into three natural divisions, which answer 
remarkably to tho three waves of West-Saxon conquest 
and to tho parliamentary divisions as they stood till tho 
latest changes Tho range of Mondip, breakmg off from 
tho high ground in tho east of tho county, completely 
shuts off tho northern part, between Mendip and Bristol, 
itself hilly Mondip itself, running slightly north-west- 
ward towards tho Channel, has for its summit a tableland 
sloping much more gently to tho north than to tho south. 

Its most striking though not its highest points nro 
towards tho Channel, whore it ends in tho promontory of 
Brean Down, while tho Steep Holm stands as an outpost 
between the hills of Somerset and those of Glamorgan 
Tho Bides of Mondip are broken by many passes or comics, 
tho most marked of which are Ebbor rocks near Wells and 
tho greater pass of Cheddar cliffs, whoso varied outlmcs, 
in tho many turns of tho pass, are probably tho most 
noteworthy of thoir kind in England Between Mendip and 
tho region of loftier hills in tho south lies a great alluvial 
plain, known generally ns Sodgemoor, but with different 
names in different parts This plain, intersected by ditches 
known ns rimes, and in some parts rich in peat, is broken 
by isolated hills and lower ridges, of which tho most con- 
spicuous are Brent Knoll near Burnham, tho Isle of 
Avalon, rising with Glastonbury Tor ns its hipest 
pointy and tho Jong low ndgo of Poldon ondmg to tho 
west in a steep bluff In tho south is Blnckdown on tho 
border of Devonshire, tho higher range of Quantock 
(highest point 1262 foot) strotchmg to tho sea, and to 
tho west again tho mountainous region of Brendon and 
Exmoor, commonly behoved by tounsts to bo part (u 
Dovonsliiro Hero aro lulls of much greater height and 
bolder outline, tho highest point being that of Dunkory 
(1709 feet) above Porlock Tho two prmcipal rivers aro 
tho Lower Avon and tho Parrot Tho Av on, aftor forming 
for a short distance tho boundary with Wills, crosses tho 
north eastern corner of tho county, encircling Baui, and 
forms tho boundary with Qloucest^hiro till it reaches tho 
sea 6 miles beyond Bristol It is navigable for barges as 
far ns Bath Tho Parrot from South Porrott in Dorset, 
on tho borders of Somerset, crosses tho contro of tho 
county north westwards byBndgwater, receiving the ivel 
or Yoo and Cary on tho right, and tho lelc and Tone on 
the left Among other streams are tho Axe, which risM 
at Wookoy Hole in the Mondips and flows north-westward 
along their base to the Bnstol Channel near Blac^ck , 
tho Brae, which rises to tho east of 
borders of Wiltshire, and o’^tors the Brmtol Gunnel ^ 
the mouth of tho Parret, and tl^%Exo (with ite tobutary 
tho Barlo), which rises m Exmoor forest and passes soutn 
ward into Devon. 
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The diversified surface of the county is accounted for 
by the variety and complexity of its geological structure 
The Old Bed Sandstone, composed of sandbanks and mud- 
banks of a land-locked lake, is met viith in the Mendip 
TTillg and on the banks of the Avon, but presents no 
feature of importance The Devonian rocks, after plunging 
beneath the Triassic strata of the low ground between 
"WiUiton and Taunton, rise again to the surface in the 
well-wooded Qnantock Ttdls- The Carbomferous strata 
occupy a considerable area between Bristol and the Mendip 
Hills, forming a portion of the Bristol and Somerset coal- 1 
field. The Carboniferous limestone, built up mainly 
of petrified shells and corals, forms a truncated arch in 
the Mendip Hills, which owe their steepness and rugged 
contours to its compact and jointed structure, and their 
ravmes and caves to atmospheric influences and to streams 
actmg on the formation at and below the surface It 
overlaps to the south the plam of Somerset, and plunges 
northwards under the coal measures and Triassic rocks, 
reappearing in isolated and picturesque masses. The coal- 
measures, which have a thickness of about 7000 feet, 
include an upper and a lower series, separated by beds of 
gne about 2000 feet in thickness, also containing beds of 
coal (see Coai^ voL vl p 52) It is supposed that similar 
beds underhe the marshes to the south at a depth of from 
1000 to 1200 feet. A large portion of the Carbomferous 
rocks are covered unconformablj with the New Bed 
Sandstone and Liassic and Oohtic strata Tnassic rocks 
prevail over the whole western area, from the Slendips to 
Exmoor The highly fossihferous Ehxtic strata rest on 
the grey marls of the Trias, and constitute the lower part 
of the bold scarp of the Lias hmestone and clays of the 
ranges from the sea to the Boldens Plunging beneath 
the Oohtic strata, they occupy a large but scattered area 
ia the east between Yeovil and Bath , and these in their 
tom pass under the Cretaceous strata of the semed Black- 
down Hills A large extent of the county is occupied by 
alluvial deposits Caves are common in the body of the 


lulls, among which the greatest are the hone cave near 
Banwcll, the stalactite cares at Cheddar, and "Wookey 
Hole Hard by the last-named is the hymna care di& 
corered in 1852, and explored in 1857-0% when, besides 
animal remains belonging to a great variety of species, 
flint and chert implements were also discovered 

ilin'rah — ^Tliongh tlic exposed area of the coalfield of Somerset 
IS only shout 14 square miles, it is estimated to extend ov cr 238 
sqnan. miles Tlie amount of coal raised within the counfy m 
1884 was 848,437 tons, valued at £2'i5,202. Sxnthosc iron ore 
has been long worked in tlic Brendon Hills, hut the indostry u 
declining, — ^2C,041 tons, valued at £13,021, having been obtained 
in 1858 aad only 3582 tons, valued at £2010, in 1&84 Lead mining 
has been cameu on in the Mendips from time iiniiioniona], hat tlie 
indttstrv is of much less importance than it was in earlier tunes, 
the amonnt of dressed lead ore obtained in 1884 being only CC4 
tons, of lead obtained in smelting 1/8 tons, of silver obtained from 
the lead 2760 ounces, and the value of the ore at the mines £1055 
Next to coal the most iinporlmt mineral |)roduction is freestone 
from the Oolitic strata, the largest quarries being in the ncighliour- 
hood of Bath Copper and manmiirsc arc obtained in small quanti 
tics, os well as fullers earth, marl, cement from the Lias, and ochre 

Itailxcays — The county is so completely intersected by branches 
of the Great 'ttestemBailn ay in the north and west, and of the 
South 'Western in the south and cast, that there is perhaps no 
hamlet mote than seven miles from a railwav station 

Manvf(Kl\irt» — Woollen and worsted goods arc manufactured m 
a largo number of towns, silk at Fronic, Tauuton, and Shepton 
Mallet, gloves at Yeovil, Taunton, and other idaccs, crape at 
Dulrerton and Shepton Mallet. There arc large potteries at 
Bridgwater and A\ cston super Marc , at the former town and at 
Bath there arc extensive carnage works , and there are pajier mills 
on several of the streams Most of the commerce of the county 
passes through Bristol, which is situated mainly in Gloucestershire 

AgnatUure — In the hilly disfncts much of the land is unculti 
vated and barren, nlthoogh aflbrding some pasturage for sheep 
There ore large tracts of nch meadow land along the banks of the 
nrers, and the vole of Taunton is well adapted for vrlicat On 
account of the extensive damage frequently caused in the lower 
grounds by floods, the Somerset Drainage Act was iiasscd by 
parliament 11th Juno 1877, jiroviding for the appointment of 
commissioners to take measnres for the dmnage of lands in the 
valleys of the Parret, He. keo, Brae, Axo, Cary, and Tone, where 
extensive daniagc is frequently caused by floods Tlic following 
table giv cs a classification of the holdings in 1875 and 1880 — 


so Acres oad 
nnder 


From SO to ICO 
Acres 


Flom lOO to 300 
Acres. 


From 300 to COO 
Acres. 


From COO to lOOO 
Acres 


AboTC 1000 Acres 


1W5 11,005 13s 003 1 812 132 087 2.3.>4 390J21fi 341 

I 1880 1 13,300 UOflK 1 1,700 I 123 838 IS 

of 1,049 816 acres there were 807,469 acres in 
culture, of which 626,957 acres, or nearly three fourths, 
under cloior and retatioi 

***£„**^^ Of the com crops the laigest area — ^9,199 acres 

24m“SflS49’^^‘^?r4®^ oecup^g 27,934 acres, oats 
15/ 6, and n e 164 About one half of 
M ^ occupied by turnips, which covered 

ret^L wijh 10,‘867 acres, while 


10,872 830 401 
17 SM 8^4,670 


;Wells With thkt of Ched^^^^^^^^^ 

Chwflf “‘A®’' Sheepi 

hem- 6W m The ^^® 1886 

Srv414 SO? Tn 1885 was 111,719, and of) 

dindcd'^ong Somerset in 1873 was 

nlxint 62 per cent, ^h^ ^IsesSKn^facKr^^^^^^^^ 


aciM were common land The following posscsMid over 0000 acres 
Th 7 ® Acland. 16,320, Sir 

12,732 y Earl of Camarvou, 12, /32, Earl Poulett. 10 llS A o 
Lethbridge, 0103, and Sir A A Hood, 9008 ‘ ^ Cl 

ond^opiifafion —Somerset composes forty hun- 
“"<1 Claverton, Molls and Leigh), 
1881) and -Wells (4634k 
‘‘C ^tol, and the municipal boroughs of 
®lastonburv (3719), Taunton 
(16,614), and Yeovil (84# 9) For parbamentarv purposes the 
county, which was formerly divided into East Mid and "Weef 
Somerset, w« by the Act of 1885 parted ^t in seven sepJrSe 
divisions— North, South, East, Vest (or "W cllinntonV 
Fromc, and Wells The borough of Fromo was m 
Its wnnty duitnct The city. If Bath re“u,L lire S«1nd 
a portion of the Em Division of Bnstol u. vvithm tC Wts of 
the coanty In addition to the horoiiglis the ^ i * 

Mmtary districts axe situated witW twf 


^2514), Wdhn'^^n {i36(5, 

watenng place, and Wivoliscombo (W94) ThV’renn^ 
court of quarter sessions, and is divided into ““S 

special sessional dmsioiis. The ^ pctty_and 


quarter sessions , and tho citv of TVelf. .^i ®®I»”«o courts of 

have commissions of the SSw of Yeovil 

parishes, -with parts of thM^t7inr«^x contains 489 civil 

closdy tothe dw^e of Bath nia 
the population had mcZSdm ISSlTo^t -0™® ^ 

in 1871 to 463,483. and m 1881 to 469,109.' 
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males and 248,527 fotnales TJio nuiiilicr of persons to an aero m 
1881 v’as 0 46 and of acas to a person 2*24 • 

//j^tory — Somerset, the land of the S amor’ll tan, is one of the 
IVcst Savon sliitvs which gaw b 3 gradual conquest from the Welsh, 
ns opiwscd to tlioMorcmn shires mapped out round a town and 
called bj its name Tho nnnio nln^ w cll enough bo w hat it seems at 
hrst sight, ns it is called in Welsh IHad yr haf, and in Ijatin sonw 
times rcHiva ttqio Anjhow the land beam the name of tho folk 
There has no\er been nnj contml town or ntknowletlgod capital, 
thougli Somerton bears a name cognate w itli tho land iVsaires, 
elections, and tho like hn\ o been lichl at difllrciit places at diflorent 
tunes There is no distinct name for tho land earlier than tho English 
conoucst , it does not preseri o tho namo of any Hritish tribe, like tho 
neighbouring Damnonii and Durotri«cs But there aro nbundaneo 
of romnins both of prelustoric and ofRoman times, beginning with 
tho stones which liaio gticii their name to i8mnton Crew and tho 
great giant's thainbtr at Wollow Man} of tho lulls aro crow iied with 
camps, ns Cadbury, so\en acres in evtent, tho remains on Hampton 
Down, near Bath, tho fortress of Maesbun Castle, remarkably will 
prcserMHl, tho camp on Worleburj Hill, containing a number of hut 
circles, Doibnry camp on tho Itlendiiw, of great ovtont and snr 
rounded by a stone ditch and rampart, and Norton hitswarren, near 
Taunton At Bath the Boninns had an imiHirtnnt city , Aqm Sithi, 
on tho lino of tho “fosso” which crossed tho centre of Soniersot, 
skirting tho eastern ridges of tho ifendips by Shopton Jlallot and 
Ilchoster (Jcltah^) to tho ancient JlforidHinim hrom Ilchcstcr an 
other Bonian road passctl to Dimiorntm (Dorchester) Erem Brcaii 
Down, where there was a llomaii iwrt, a road crossed south east 
wards by the Meiidips and Shenton Mallot to Sorhodumm {SoXm 
bury) Tho completeness of tno Bonian oecupatinn is ondcnced 
not only by tho aaiicty and importanco of tho robes which liaao 
boon discoa cred, but by tho wide area o\ or which they aro spread 
That lead was wrought by tho Bomans in tho Hcndipsis CMUonccd 
by lanniiih found at aarioiis places bearing tho impirial stamp, 
from the remains of old jmttoiy kilns that liaao boon discoicrcd it 
would appear tliat this industrv then ns now was of considorablo 
importance , tho foumlntions of Boiiian a illas are a ory common, and 
there aro ninny remarkably fino si>ecimcns of Bomait paaoments 
After tho aaithdrawal of tho Roman power, the district formed 
part of the British kingdom of Daiunoiua or West Wales, and it 
plays its ]iart in tho legonds of Arthur, which scorn to liaao grown 
out of tho lustora of that kingdom Tho religious history gathers 
round tho Islo of Aanlon and its monastery, known in vN^lsh ns 
Ynysaitnu and in Lnglislt as Glastonbury, names of somowhat 
uncertain ongin and use, and which must not bo pressed too 
stroiigla 'Wild legonds connect tho place with Josoph of 
^Vrimatlnca and a crowd of saints fiom Ireland and olsowhorc It 
IS enough to say that it undoubtedly was a religious house, though 
perhaps of no aoiy groat antiqiuty, boforo tho English conquest 
reached so far, and that it was tlio ono groat church (ns Evotor was 
the ono great city) which Incd on uuintorruptcdly through tlio 
English conquest That conquest began in 577 with tho campaign 
of Ccawlin, avhon, after tho battle of Doorham, ho took Gloucester, 
Cirencester, and Bath and adaanced Ins frontier to tho Avc This 
avos tho last hcathoii conquest , before 11)0 second nd\ anco undci 
Ccnwcalh tlioW'cst Savons liad become Chnstians His two aictorics 
in 052 and G5S earned tho English frontier to the Parrot, and took 
in Glastonbury Tho later stages aro loss clear, Contwiiio in 072 
“ droio tho Brotwenlas to tho sia,” and Ino fought wutli tho Welsh 
king Gorcst in 710 and niado Taunton a border fortress at soino 
time before 722 By this time tho conquest was complete In 
the Danish wars vElfrcd in 878 found shelter at Atholncy and then 
wont forth to his nctory at Ethandun (Edingtoii in Wiltshire), 
after which peace was mado with tho Danes at Wodmoro Wo 
hear of seicral later Danish iinasions, but tho Danes noicr mado 
any sottlcraonts Under Edward tho Confessor Somerset formed 
part of tho earldom, first of Swegon and then of Harold It prob 
ably submitted to tho Nornian Conquoror after tho taking of 
Exotcr in 1008, and on English revolt in tho nevt year was put 
down In 1088 llchestor stood a siego in tho cause of William 
Rufus, and tho county plays its part in tho ware of Stophqii 
Dunng tho Middlo Agos onward to tho ponod of tho cimI war tho 
histoncal oionts of Somerset— with the ovception of tho episode 
of Porkin 'Warbeok, who soized and abandoned Taunton in 1497 — 
aro chiefiy associated with Bnisroti (j u ) Tho groat mass of tho 
peoplo, especially tlioso in tho towns, took tho Parliament side in 
tho great conflict, but from 1013 to 1046 tho sliiro was in the 
hands of tho Royalists, with tho ovception of Taunton, which held 
out heroically under Blako till relieved by Fairfax on tho 11th 
May of tho lattor year, which was followed by other successes 
until tho wliolo distnot was regained by tho Cromwolhan party 
Tho continuance of n strong Puritan feeling in tho distnct was 
ovidonccd forty y cars later by tho support gii on to tho Monmouth 
robollion, tho latest histoncal event of special unyiortanco con 
ncctod w ith tho county 

Tho history of tho county and its ovistiiig romains of antiquity’ 
have boon largely alfoctod by its ccclcsiastinal history First port 


of the single bishomic of Wessex at Wiiiohoslor, then of that of 
AftA tho land of Sumorswtan became a dislmcl diocese in 

900 w nil Its bishopstool at Wells The scat mid sty lo of tho bishop 
Jiaio changed soioinl times, but tho boumlaiics of tho diocese hoio 
changed Tomaikably little Nowhere cvcoptin Subsoxhaio thoshiro 
and tho diocese been so nearly tho same thing at all times. Tlio 
grout possessions of tho bishopric and of tho abbey of Glastonbury 
hd to a romarkablo lack of castles in tho mid part of tho county, 
and also tonded to o\oi shadow all other ocelcsiasticnl foundations.’ 
Eion in tho other parts of tho county castles aro not a prominent 
ftaturo, and no monastic church i-omaiiis poifoct cveopt those ol 
Bath and its coll Dnnstcr To Bath tho bishopstool was romoyeu 
111 1088, and aftir some shiftmgs, including a tiniisfor to Glaston 
bury, tho double stylo of Bath and Wells was estiblishctl, tho 
monks of Bath and tho canons of "Wolls forming tno soi»nmto 
chapters for the bishop At the dissolution of iiioiiastcrios Bath 
yyas suppressed, Wells became tho solo chapter, but tho name of 
Bath was still kept in tho bishop’s sly lo Iho monastery of Glaston 
bury was destroyed, ns woiti most of tho siiinllor moiinstoncs also 
Of those whith hayo loft any remains Woodspring, Moiitnouto 
(Chiiiiac), Clooy 0 (Cistercian), and Michclney arc tho most remark 
•able Atholiioy, rmiiidod by Aiifred on tho ajHit whoro ho found 
sholtci^ has utterly perished Montaiuto mid Duiistor fill a plnco 
111 both ecclosiastieal and military history Tho enstio of Robert 
of ^lortnin, tho Conqueror’s brother, was built on tho iwaked hill 
(mens aeutui) of Ijcodgarcsburh, where the holy cross of Walthom 
was found Tho priory arose at tho foot Diiiistir, ono of tho fow 
inhnbitLd castles in England, stands on a hill crow nod by an English 
mound Besides these there arc also remains at Niinncy mid Castli 
Caroy , but castles are not a strong point in Somerset niitiquities 
In ccLlosinstical nn.hitcctuio tho two great Lhurchos of W ells mid 
Glastonbury supply a groat study of tho doyolopmciit of tho 
earlier Pointed stylo out of BommiLaquo But tlic architoctiiral 
strength of tho county Ins in its great paiish chiirLhos, chiefly in 
the Porpondiiular stylo, of yrhioii they present n cIiaraLtoristio 
yanoty In tho same stylo among greater churches are Bath 
abbey, Sherborno minstor in Dorset, and Saint Mary ItedclifT at 
Bristol (locally in Somorsot and till lately in tho diocese), a parish 
church on tho ty no of a minster Of earlier yvork tliero is little 
Nonnmi, and hardly any Piimiti\o Romanosque, but there is a 
characteristic local stylo in some of tho smaller buildings of tho 
14tli ccntuiy Tho earlier churches wore often cruciform, and 
sometimes with side towers In domostio remains no district is 
iiclior, Somorsot stands alongside of Northamptonshiro owing to 
tlio nbundaneo of good stone in both Cloycdon Courtisayoiy 
fine inhabited manor house of the 14th century, and tho houses, 
groat and small, of the llth, 10th, mid 17lh coiiturios are oiidlcss 
Indecel, tho stylo has no\cr quite gone out, ns tho gable mid tin 
innllioiiod ivindow liny o lingered on to this day Barrington Court 
in tho 10th century mid Moiitncuto House in tho 17th arc spcoially 
fino ovmnplos There arc also some yory lino bains, ns at Glaston 
bury, Si'olls, mid Pilton 

Among tho moro illustrious natiy cs of Somorsotshiro are Dunstnn, 
Roger Bacon, Jolin Locke, Admiral Blako, Pyiii, Bishop Ken, 
Fimdiiig, Oudworth, and the poet Daniel 

See ColHnson, //tilery afSbmfr/rtsftfir a to 1>.,1TD1| riielpa ^rolttm^mmtt 
iMrf 1830 . rrortnHiifft 0 / Ihr Somerfttthlre Arthiroloiffeal mtf AaturaIJmtoi r 

Soclftlii !■ vton Snmtnrt Surrev, S \n1e, 18S0, limit, filcctian iUitoiy Of Baih 
and llelh, ISSo , rrccmmi, hn’jttth TOiriis and DMi Mi, pp 103 ij 

SOMEESET, EDyy’ARD Seimoitb, DuieB ot (c 1500- 
1652), oldest brother of Jane Seymour, Henry VIII ’s 
third yyifo, wns created cnil of Hertford m 1537, on the 
birth of his nophoyy, nftoryvnrds Edward VI In 1514 
ho commanded in tho yyar with Scotland, and sacked 
Edinburgh No\t year ho again commanded against tho 
Scots , and ho was employed by Henry in many important 
ue‘rotmtion8 tliroughout tho latter i>art of his reign On 
tho accession of EdyyardVI ho yyas mado 23 rottootor by 
tho council, and was soon afterwards created duke of 
Somorsot Ho at onco made use of lus power to encour- 
age tho oi-tromo Eoformors, and a go'nomi destruction of 
ccolosiastical w orks of art w os tho result In Soptonibor 
1647, finding tho Scots unwilling to listen to liis pro 
iiosals for a marriage between Edward and Mary Stuart, 
ho marched an army into Scotland and won the battle of 
rinkio Clough,— a worthless Mctory, which only threw 
Scotland into tho arms of Franco War w itli that co«^'T 
followed, and tho result w-as tho loss 
Equally disastrous was tho protectors domestic policy 
Ho was animated by a dislike of 
qnd by a desiro lo improyo tho condition of the imor, bn 
was at tho samo timo a slayo to lus own ambition He 
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pushed on tho Protestant Reformation with inconsidcmto 
speed, repealed the Treason Acts of Henry YUI ’» reign, 
and issued a commission to inquire into agncuKuml 
distress Hie agitation into nliich those measures threw 
the country produced insurrections in tho west and cast, 
■which -were with some difiicultj suppressed Irritated hj 
his arrogance, rashness and incapacitj, the council, in 
October 1549, turned agjimst him, dopn\cd him of the 
protectorate, and confined him in tho Tower Released in 
1550, he recoiorcd much of his influence through the 
misgovernmont of his successors, and contemplated n 
return to power at their expense His plans being dis- 
covered, ho ivas tried on a charge of felony, nnd csccutcd 
on January 22, 1552 His populanty was immense, nnd 
m some respects descried, but ho aspired to a tyranny, 
and had he retained or recovered powu he would Iiaic 
gone far towajds ruining the nation 
Aulhontics — ^Holinshcil's Chromdt, Calcndara rf SMt Jtyteri 
fortheltcigtiofEdioard J I , Stiyjics Vcmormls, IromlLa/Zn'orv 
qf England 


SOMERSET, Robert Cviui, Euw, of (c 1 590-1 G4 5), 
came of a good Scottish family, tho Kers of I crmchiirst 
The date of his birth seems uncertain, but he was n Ind 
when James L ascended tho English throne M hen this 
event occurred Carr gaie up tho position which he had 
hitherto occupied as page at tho Scottish court, nnd sought 
for a time to make his fortune in Trance Returning to 
England he entered tho sen ice of Lovd Hay, and soon 
attracted the attention of the king Entirely dcioid of 
all higher qualities, Carr iras endowed with good looks, 
excellent spirits, and considerable personal accomplish- 
ments These ads nntages were suflicicnt for James, who 
toighted tho young man and at onco took Jimi inti 
favour In 1607 an opportunity enabled the king to con 
fer upon him a more substantial mark of his Sfcction 
Sir Tv Raleigh hod through his attainder forfeited hm life 
interest in the manor of Sherhorne, hut ho had prei loiish 
executed a convoyTinco by which tho property nw to t«is 
on his death to his eldest son This document sras 
^fortunately, rendered worthless by a flaw which gasi 
tne king eventual possession of tho properly Actme or 
bah^ury's suggestion, James resohed to confer tho manoi 

m 1609 given for the crown. Lady Raleigh rcceiicc 
some compensation, apparently madequato. and Carr al 
once entered on possession His influence was alrcadi 
rachthat in IWOhe persuaded thekmg to dissolve the 

attacking the 

Scottish favourites Next y ear Carr was made an Enchsh 
peer, and took liis seat in the House of Loids as Viscount 
^Chester Shortly afterwards he became a pri ! coum 
ciUor, and in the autumn of 1613 ho was creiJtS ciJrl of 
^ 1614 he became lord chamberlain 

had aWy rcureSXh w^^^“pr5;;b^ 

^vas poisoned m the Tower Nn J » ®““css, 

entertained at the time that Lady £seTaid“w f 
hnsband -were irnDhcarn/l j. ^ her future 

and It was not tS 1615 Zfk over James, 

btSM to ft. tog a. 


not to tho lo'-s of the king’o favour nor to the cembinatiou 
nt court ngninsl him, but to the diTovery of ihc circum 
stauccs of Ovtrhury’fi death In July 1CI5 Sonierpcl 
obtained a full pardon from the king for all olftnccs which 
he might have coiiiiiiittcd Soon afterwards the tnitli 
ahonl the murder cninc out Coke nnd Riron were ^rt to 
unravel the plot After four of the jirincipal agents had 
liecn com ictcd nnd punished, the earl nnd couiitc' ’■ v rro 
brouglil to trial The latter « onft'-'-ed, nml of her guilt 
there can be no doubt Somer^^,l’s i-hire is far more difii- 
ciilt to discover, and iirob.ihI\ will never be fully Inown 
'Ihc evidence ugainst him rested on nitre pre'-uiiipt ion, 
and he consistently declared Imnself innoci nf Trohvbili 
tics arc on the vvholcin favour of the hyjtothf-H tint he 
was not more tlmn an accessory after tin fin l Iniiie-v Kt 
matters take their coui-'t, and both carl and connte s were 
found guilty The sentence was not earned ii»t<i cflert 
against either culprit 'flic coiinlc > was pardoned 
nimiedmtely 'Ihe earl aiipean t« have refiu-c<l to buy 
forgiveness by eonce-ssions, nml it was not till ICJl tint 
he obtained his pirdon Tlicnctfornard he dnapjicara 
from public v/cw He died, without bein', in 1C 15 

iuthontif^ — Stall’ Trwh, Camr J*tltrs J tft nt t Jytrra <f 
laeon, td ‘sjxsliUn;,, fttiluf nt J n I'tih tin* ra , 

ItarJmcr, llntprii pf J-mjland 


SOMERS JLLL, previous to it- recent incorporation 
with Roston n city of the Lnilcd Stales, in Miehlhtex 
county, Ma-ssichusctfs, Jung on Mvstir river, i miles 
northwest of tho Boston state house It was named m 
honour of Richnnl Somers, n naval ofliccr, nnd v\ns incor 
poralcd as a eity in 1S72 Tlio i>o/mlation wns tl l.hia ,n 
ISSl Glass works, bottle works. Hour tmlU, n TJeirhcty, 
and n bra-svliibing factory nre nmang the' induslnal 
ustablishmcnts. 


.uvrv seieiilific writer, 

was the daughter of \drmral Sir TTiHiani George J-airfat. 
and was born 26th iJcceinlicr 1780 in the nnnse of Jed- 
burgh, the house of her mother s sister, wife of ])r Thomas 
SomcrviHe, author of Jfy Ofii Lift and 'Anut, vvho-e ‘on 
was litr second liusband fidic received a rather de^iUorv 
education, and mastered algebra and 1 nelid in ncret 
after she had left Khool.and without any exlrancoiis hch* 

1 , Iio- cousin Captain Samuel Greig who 

‘n another COUMII, 

Dr Rilham Somcrviltc, insiniclor of the nnnv mcdieal 
boatd, who encouraged nnd greatly aided Iter in the studv 
of the physical sciences After her mamage she made 
J^ho acquaintance on the Continent nnd in l^ndon of the 

tStl'TT '"cn of the tunc, among whom her 

talents had attracted attention before she had acquired 

Pojing her the compliment of 
stating that she vvas the only woman wlio understood his 
works Having been requested by Lonl Rrongimm to 
transfato for the Society for the Diffusion of Useful Know, 
ledge the JfeMmqia. Ock^tc of Laplace, she meath 
Sw Its form, nnd Us publication in 1831 unSr the 

other works are tho ConnKtioa ^ the 
(1834), mvstcnl Geography 

SeudkctioM consistme r appeared her Personal 

.M I,.., 
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meal of her onn character and lifer and the glimpses 
they afford of the literary and sciontiiic sociotj of bygone 
tunes 

SOSDIE, a department of northern Franco, formed in 
1790 of a large part of the proMnee of Picardy (compris 
ing Yermandois, Santerre, Amidnois, Ponthieu, Vimeii, 
and ^larquenterre) and a small portion of Artois It 
IS bounded on the N by Pas do Calais and Nord, E bj 
Aisne, S bj Oise, and SIV by Some-Inforicure, and 
its sea coast extends 28 miles along the English Channel 
Two streams flowing into the Channel — the Authie on 
the north and the Bresle on the south-west — bound it m 
these directions The surface consists of great rolling 
plains, generally well cultn ated and very fertile The 
highest point, hardlj 700 feet aboie the sea, lies in the 
south-west, not far from Aumale From the mouth of the 
Authie to the Baj of the Somme the coast is lined ivith a 
belt of sand dunes about 2 miles broad, behind which is 
the Jilarqucnterre, a tract of 50,000 acres reclaimed fiom 
the sea by means of djkes and traversed by drainage 
canals The Baj of the Somme, obstructed by dangerous 
sand-banks, but containing the three porta of Crotoy in 
the north, St Yalor}' in the south, and Hourdel in the 
south-west, has also been considcrablj encroached upon 
by the same metliodb Next come the shingle banks, 
behind which the low fields of Cajeux (25,000 acies) 
have been reclaimed, and then at the hamlet of Ault 
commence the chalk diflEs, which continue onwards into 
Normandy The rncr Somme traverses the department 
from south east to north-west for a distance of 125 miles, 
through a marshy i alloy abounding in peat Commanded 
by Ham, Pdronne, Amiens, and Abbonlle, this valley 
forms a northern line of defence for Pans Apart from 
the water-power it supplies, the Somme is of great com- 
mercial value, being accompanied by a canal all the way 
from Its source whereior it is not itself naiigable From 
Abbeville to St Yalery its lower course forms a maritime 
canal 165 feet wide, 13 feet deep, and 8 to 9 miles long, 
capable of bearing at high tide i essels of 300 tons burden 
From St Yalery to the open sea the channel is bounded 
on the south by a towing path embankment 2 miles long, 
and on the north by a djke, capable of being laid under 
water, 1 mile long, and there the current hollows out a verj 
variable bed accessible at certain tides for vessels of 500 
tons The most important affluents of the Somme — the 
Ancre from the north-east by way of Albert and Corbie, the 
Avre from the south east by Eoye, and the Sello from the 
south by Conty— -join the mam stream at Amiens. The 
Authie and the Bresle are respectivelj 65 and 45 miles 
long The latter ends in a maritime canal about 14 feet 
deep between Eu and Treport The mean temperature is 
lower than that of Pans (49'* Fahr at Abbeville) Earn 
falls on 175 days per annum (33 inches at AbboMlle) 

Of tlio total area of 1,522,620 acres, 1,178,184 acres aro imdor 
Yi tillaeo, 68,844 aro under meadows and pasture land, 133, 8d7 aro 
occupied by wood, while 30,514 acres are heaths or uncultivated 
tncte In 1881 tho Ine stock included 78,069 horses, 940 
mules, 6126 asses, 140,612 cattle, 449,676 sheep (wool clip 111 < 
tons), 82,765 pigs, 21,726 goats, there were also 27,903 Imcs 
(116 tons of honey and 86 of wax) Tho department, e^cowllj 
in tho north cast, is ono of tho best cnlti\ ated in France Beotroot 
for sugar is tho staple crop of tho Pdronnoarrondissement , cereals, 
fodder, oil plants (ospooially tho poppy), hemp, and potatoes arc 
grown througliout the department, the latter more large! j on tlio 
’ ’ No wino is grown, but tho cider hancst of 1883 
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,665 tons of beetroot 
40 tons of hops. 


meslin, 1,008,932 of rjo, 1,789,038 oi uarioj, 

11,197,392 of oats, 4,930,067 of potatoes, l,161.66i 

for sugar, and 208,686 tons of beetroot for fodder, 

242 tons of liempsecd, 661 tons of hemp fibre, 1123 tons of flax, 6-46 
tons of colza seed, and 240,311 tons of fodder Peat cutting (84,33o 
tons in 1882) gives cmploj mont to 2640 bauds, tbo best qualities 
and tho deepest workings being in tho valley of the Somme, botw ecn 


Amiens and Abbonlle The peat of infenor qnahly is burned on 
tho spot and tho ashes used as manure TcxtiTo indnstncs cmploj 

86.000 hands Tho linen and hemp manufacture is carried on m 
dressing establishments and spinning and weaving factories witli 

60.000 spindles, 2250 jiowcr looms, and 4000 hand looms, and 
tho manufactures comprise canvas for racking and sail making, 
and linen (lucliiding damask) Cotton is spun bj 72,800 spmdlca 
and woven bj 746 power looms and 6000 hand looms Moleskins 
and vohots for upholsteij and other purposes are among tho 
articles manufactured IVool is wrought in 44 establishments 
with 124,000 spindles, 120 power looms, and 400 hand looms, pro 
dncing yarns of all kinds, “Scotch cashmeres,” “China satins,” 
serges, monnos, repps, poplins, Lc Tulles, ombroidcij, laecs, 
nbbons, plush, carpets, cotton, and woollen hose are also monu 
factured Tho lost industry cmploj s lialf tho population of 
Santerro About 6400 workmen are engaged in the iron and 
copper industries, steam engine and boiler making, and tho pro 
diiction of spinning mill machinery, railwaj jilant, and umbrella 
frames Tho arrondissoment of Abhovillo is tlio centre of a great 
lock maimfacturo, employing from 4000 to 6000 w orkmcn There 
are also chemical factories, blcachorios, tanneries, paper mills 
(470 hands, product 6108 tons in 1881), saw mills, and soap and 
candlo works Beetroot sugar is manufactured in 66 establish 
monts (5090 horse power and 6460 workmen) In 1881 63,177 
tons of sugar w cro produced and 2,247, 146 gallons of spint distilled 
irom tho molasses and the beet Tho total number of hands 
cmploj cd m tho indiistiics of tho department is 64,000, and tho 
total horso power 18,181 Thirtj so\ cn decked boats witli 400 
hands aro ongagtd in tho deep sea iishcncs, in tho coast hsherj 182 
small boats inth SOO hands Cereals, horses of tho Boulogne or 
Norman breed, cattle, hemp and linen, and tho manufactured goods 
are tho exports of tho department Vegetables and other food 
stniTs are sent to England, and shinglo for tho mamifacturo of 
earthenware Besides tlie raw matonals for tho manufnctiiruig 
indnstrios, mnes, timber, dye stiifis, and coal (727,783 tons in 
1882) are imported There aro 386 miles of national and 6033 
miles of local roads, 119 miles of novigablo nvor or canal, and 879 
miles of railwaj Administratively tho department comprises 6 
arrondissoments (Amiens, Abboiilfo, Doiillens, Montdidicr, and 
Peronne), 41 cantons, and 836 communes Tho population in 1881 
was 660,837 The department constitutes tho uioccso of Amiens, 
which citj (population in 1881, 67,874) is also tho seat of a court 
of appeal and the headquarters of tho 2d corps d’armdo, in which 
tho Uejiartmcnt is inohulctl 

SOMMEEFELD, an industrial town of Prussia, in tho 
province of Brandenburg, lies on tbo Lnbis, 40 miles 
to the southeast of Frankfort-on-the Oder Its manu- 
factures of woollen cloth are important, —the annual value 
of the goods produced being upwards of half a million 
sterling , and it also contains finishing and dj o w orks, an 
iron foundry, boiler works, Ac The population in 1885 
was 11,364, almost all Protestants 

SOMNAMBULISM See Sueep, siipia, p 167 
SOJINi-TH, an ancient but docajed city of pemnsiUor 
Guzerat, India, with a population in 1881 of 6644, mostlj 
Mohammedan^ is situated on a bay of tbo Arabian Sea, 
in 20' 53' N lat and 70° 24' E long The port, which 
IS called YerAwal, is distinct from the city proper (Dma- 
Pattan, SomnAth-Pattan, or Prabhai) Tho latter occupies 
a prominence on tho south side of the bay, is surrounded 
by massive fortifications, and retains in its rums and 
numerous tombs many traces of its former greatness as a 
commercial port But the city wos most famous for the 
temple just outside its walls in which stood the ^cat idol 
or rather columnar emblem of hlabadoo called SomnAth 
(Moon’s lord), w Inch was destroyed by Jlahmud of Gbarni , 
see the details in vol xv p 287 For the st^callcd 
“gates of SomnAth,” now at Agra, see Gha^i, lol v p 
660 Tlie temple was again plundered bj All cl-JJin in 
1300, and appears to ha\o been converted into a mosque 
See Yule’s edition of Marco Polo, loL ii p 389 

SONDEKSHAUSEN See Sch'w.uizbuhc Sondeks 

i^SOTNET (Ital Sonetto, dim of Siiwo, Fr 
IhoUtonltare ot modern 

posto torm of fourteen rlymed Tcrse^ been 

prescription It docs not, howo\ er, belong to . 

railed, properly perhaps, under EoimErViT {qv), po ry 
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SONNET 


of ingenuity Aitbongli in a language like tlio l^nglub it 
does no doubt require considerable ingenuity to construct n 
satisfactory sonnet of octave and sestet running upon four 
rbymea, tbis ingenuity is only a means to an end, tbe end 
being i>roperly that a single uaic of emotion, nlitn 
emotion is either too deeply charged n itb thought, or too 
much adulterated v\itb fancy, to pa^s spontaneously into 
the moiements of pure lyric, shall bo embodied in a single 
metrical flow and return \Vliether any given sonnet Lc 
composed like that of Pier dclle Vigne (of two quatrains 
with rhymes running a, b, a, b, a, b a, b, and of two 
tercets with rhvnies running c, d, c, c, d, e), or whether the 
versLS ue arranged (on the authority of Shakespeare and 
Drayton) in three quatrains of altrrnatc rhyme-, clinched 
by a couplet, or, as in the sonnet of I’ctrarch, in an octave 
of two rhymes and a sestet of either two or three rhyme--, 
— in each case the peculiar pleasure which the car denves 
from the sonnet ns a metrical form lies in the iiumb-'r and 
arrangement of the v crscs being and distinctly 

recognizable as being prc-'cnbod That the iinjml-e to 
select for the rendering of single phas, •, of feeling or 
reflexion a certain recognized form i- horn of a natural 
and universal instinct is pcrhaji-, evidenced hr the fact 
that even when a metrical arrangement di close- no 
structural law demanding a iirocrijilivc numlnr and 
arrangement of verse.-, the poet will ncvcrthelc-s, m certain 
mood-*, choose to restnet himself to a jirc-'Cribcd number 
and arrangement, as in the cases of the Italian /(urtuVn, 
the Welsh tni-an, and the beautiful rhyinelc— short die 
of Japanese poctiy, for the knowledge of which we arc 
indebted to Mr Uhamhcrlain And perhaps, if ^pice 
permitted us to probe the matter deeply, we should find 
that the recognized pre.-cnption of form givc-s a sense of 
oneness that nothing cKe save the refrain can gne to a 
poem which, being at once too long for u stanza in a 
senes and too sliort to ba\c the self sustaining power of the 
more extended kinds of poetic art, suffer- by suegcstin" to 
the ear a sense of the fragmentary and the inchoate ft is 
not then merely the number of tbe verses, it is also their 
arrangement as to rhymes, — an arrangement leading the 
ear to expect a prescribed sequence and then satisfy mn- 
that expectation, -which entitles a form of fourteen vcracs 
to be called a sonnet 

Hence the so-called irregular sonnets of S T Colendf^e 
which lead the ear of the reader to expect the pIeasure°of 
a prescribed arrangement when what they hare to offer i- 
opposite kind— the pleasure of an 
from presenbed arrangement-arc un 

pointed 

SL”?n"vXK P°‘="’. “T'ork without 

uope, in which the reader expecU and gets freedom from 

preacnption, is entirely satisfactoiy This same little 

’■* ^^0 affords an cxceUent illustrahon 

fourteeyersesso arranged that they should betwThX 

nigolar sonnet of oeC nS ‘“v*''/ 


In modern Lurojw the ■amnet In*, always Ind a jt'culur 
fascination for poets of the fir-tcli — iioct-*, that i» in 
whom what v'chavcoallLd pxtictnerp ' l‘om \ ;nnd 
plastic jiowcr are equally cunbincd It v ojM r < n tlat 
the ven fact that the lanm t i- a rccogiiir'-d -tnn ti r« us 
geativcof mere art— euggu tivo in lanv iiua nre, indifd, of 
whit Sell. Her would call “hjtetrt ’ in art — In' dr.awT loaif 
of the ino t jn* oiiato jio t- in the wrrld to tin o m* I a- 
thcimdium of their niic'ri * iitt'rano A\it!on‘ l«ng 
C'ddly artificial, lilo the nindoau the tiaa thf f tU n/r, 
tho 1 Ac , (he onn't i ye' la art.'‘ic in ‘•Inn 'u'l, 

its form 1 - M> imiv err dly Inoin, reco^aii? d n d id<{’'d 
as bung arli-'ic, tint the too f rvul ip n* rutv a d 
reality of tin po-tc emotion may b* mac r'in ibgn- 
vciltd, and the jt-nl can win j> r, a fr tni I In id a rrn k, 
tho c deepest ic'-ril- o' the Inart whi<h c n M i •Inr'*;' 
only find cvpre ion in jiunlv drarnat r fo'nn 

i hat the onne* Wia-* inirnti d, im* m iVovi nr c I p a-li 
entic- pretend, but m Italy in the nth r<r*i ry n j vttv 
tlrar, but by whom i still j- rl aj no i ,* n qm* Mon ^lr 
S Waddinglon (s ;njr'. »/ Ju„>/ II i nd v.nl 
oher conPniiiorary rritin altril iit to In f.iilMri tin 
honour of having invented th* form I'lit \fr I \ 
fay mond-i ln< remind* d u- th it the <oan< f 1- ,.mnir„ /V-.i 
th' nmorf, nttributul U> I’ler tb He \ ignc, t 'Tetar, e? > ta‘< 
in the Sicilian court of Ircdcriel, }n% chin- whirh no 
student of carh Italian j/o ♦ly can icnnrc 
A« regards 1 n*,!!-!! •ocri'-t-t, win tin r (ho iV'rrfhan at d 
the .‘?hal t vpearran are r< alU tl e I '-t of all p l>’>* frrn - 
we nccel not inquire lint, iin'imich a tiny have 1- rnm* 

fovitaland *odominant overoMicr-'am* forn tl *\hn 

ever we Ixgm to read flic fir > \er e of an 1 n.Ii h < .a" t 
We exj> cl to find out cr other of the ** re'fgrr* d rhv"i 
arrangements, any departure from tin >-tv oarra’-^imlnt- 
even though the rc-ult lit nnh a magnificent jk n a« 

. helJty s“Ozymandia di-apjoinl-tl texp'c'at.-a, biff’* > 
the ear, and brings with it that r n e cf the fn.mcntar 
and (he inchoate to which we have lx fore nlltnbd If 
however, sonrwntcr should an ewithsufllcunt o'lgmalify 
of metrical endowment rnd Miflicicnt i>oe.'ir i-o^tr to do 
what Kents, m a famous tviK:rim<nt of hix trnd to do 
and failed,— I mpres- the j>ublic tar with a new mni 1 1 
structure, iinpres- the public car so pawcrfulh that r n v 
kind of cvi>cctnnce is created the moment tin* fir t vtr-s 
of a sonnet is recited,— then there will be three hml- 
of Lnglish sonnets inetend of two 
Hull regard to the Petrarchan sonnet, all rnt.rc ^re 

invariable, tbe form of the lotct is ab-oluteh fre* sa i 
r< J'l'OwW gcvcni the arrangcmtnt of tlic 

"inrds the division holwcen o-tavc and 
sestet, Mr Mark Pali, son says, with gre-at lioldnt - bu‘ 
perhaps with truth, that by blending octave with se to* 
Milton missed the very object nnd end of the Pararchan 
scheme Another critic, however, Mr llall Came m In 
Fcfaco to So,n,c(, of Thr.r Cr„/„r,r', contends U, at h 
making "octavo flow into sestet wuhonl brpol .-r ^ 

or thought" Milton consciouslv'^lXnrnsS IXuS 
a new form of sonnet, that is to sav ■\T.hn„ . , 
of tho Petrarchan octave nnd sestet for the cmWi” 
of intellectual substance incapable of that narfiX^X'’"^ 
tcgration which Petrarch himself ilwavs or 
invented a species of sonnet whiS irPnoliX 
hut Italian, or partinllv Tfnlmn . unjittus, 

cntic, like Mr \Vi S Sfia" ’/c 
glides aU English sonnefs into £ groups -m ,0^1' 

structure, i c, contemjvonrv 
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el)b ” (as onginollj formulated by the present n-riter in a 
sonnet on the sonnet, ^bicb bas appeared in most of the 
recent anthologies) is strictly obsened, and in which, 
white the rlij mo-arrangement of the octa\ o is im ariable, 
that of the sestet is free, (4) sonnets of miscellaneous 
structure 

With regard to a hat is eallcd the contemporary form, 
— a Petrarchan arrangement nitli tho sestet dnidcd lery 
sharply from tho octa\ e, — the cron ning difficulty and the 
croivmng triumph of the sonnet imter has alwo) s boon to 
so handle tho rhjthni of tho prescribed structure ns to 
mnko it scorn in each individual sonnet the inoMtable and 
natural rhjthm demanded by tho emotion a Inch gives tho 
individual sonnet birth, and this can perhaps only bo 
nchiovcd a hen tho richness and apparent comple-vity of 
tho rhj mo-arrangcmcnt is balanced b^ that perfect lucidity 
and simplicitj of syntax ahich is tho special quest of tho 
“ sonnet of flow and ebb ” 

Tho aavo thcoiy has found acceptance a itli most recent 
students of tho sonnet, such as Bossctti and tho Into Sfark 
Pattison, ^fr J A Sjmonds, Mr Hall Came, and 2tlr 
William Sharp Jlr Sj monds, indeed, seems to hint that 
the very name given by tho Italians to tho ta o tercets, 
the volta or turn, indicates tho metrical meaning of the 
form “The striking motaphorical sjmbol,” sajs he, 
“drawn from tho observation of the swelling and declining 
aavo can c\cn in some o\amplcs be applied to sonnets 
on tho Shakespearean model , for, ns a aavo may fall 
gradually or abruptlj, so tho sonnet may sink aath stately 
volume or aith precipitate subsidence to its close 
Possctti furnishes incomparable examples of tho former 
and more dcsirablo conclusion , Sjdney Dobell, in Ilomt, tn 
ITai Tune, 3 lelds an extreme specimen of tho latter ” 

And now ns to the Shakespearean sonnet Some very 
acute critics hai 0 spoken as if this form were merely a 
laaless succession of three quatrains clinched by a couplet, 
and as if the number of tho quatrains might just ns a oil 
ha\o been two or four as tho present prescribed number 
of three If this aero so, it would unquestionably bo 
a serious irapeachmont of tho Shakespearean sonnet, for 
save in the poetrj of ingenuity no metric arrangement 
IS otherwise than bad unless it bo tho result of a deep 
metrical necessity 

If tho prescriptii 0 arrangemont of three quatrains 
clinched by a couplet is not a metrical neccssitj, if it is 
not demanded in order to prevent tho couplet from losing 
its power, such an arrangement is idle and worso than 
idle , just as, in the case of the Petrarchan sonnet, if it can 
be shown that tho solid unity of the outflowing aavo can 
bemamtained as completely upon three rhj mos as upon 
ta o, then tho restriction of the octavo to ta 0 rhj mes is 
simple pedantry But ho a ho aould test tho metrical 
necessity of tho arrangement in tho Shakespearean sonnet 
has only to make tho experiment of a riting a poem of two 
quatrains with a couplet, and then another poem of four 
quatmins aith a couplet, 111 order to see how ineiitable is 
the metrical necessity of tho Shakespearean number and 
arrangemont for tho achievement of tho metrical effect 
which Shakespeare, Drayton, and others sought W^lo 
m tho poem of two quatrains the expected couplet has 
the sharp epigrammatic effect of the couplet in ordinary 
stanzas (such ns that of oftava 1 ima, and as that of tho 
Fenvs and Adonts stanza), destroying that ponsii 0 sweet- 
ness which is tho charactonstic of tho Shakespearean 
sonnet, tho poem of four quatrains is just sufficiently long 
for the expected pleasure of the couplet to bo dispersed 
and wasted 

The quest of tho Shakespearean sonnet is not, hko that 
of the sonnet of octavo and sestet, sononty, and, so to speak, 
metrical counterpoint, but sweetness , and the sweetest of 


all possible arrangements 111 English versification is a 
succession of decasyllabic quatmins in alternate rhymes 
kmt together and clinched bj a couplet — a couplet coming 
not so far from tho initial verso as to lose its bmding 
power, and yot not so near tho initial v erse that tho nng 
of epigram disturbs the "linked sweetness long drawn 
out” of this movement, but sufhciontly near to shed its 
influenco over tho poem back to tho initial verso A 
chief part of tho pleasure of tho Shakespearean sonnet 
IS tho oxpoctanco of the climacteric rest of tho couplet 
at tho end (just as a chief part of tho pleasure of tho 
sonnet of octavo and sestet is tho expectance of tho 
answering ebb of tho sestet when tho close of tho octavo 
has been reached), and this oxpectanco is gratified too 
early if it comes after two quatrains, while, if it comes 
after a greater number of quatrains than three, it is 
dispersed and wasted altogether 
Tho French sonnet has a logular Petrarchan octave 
with a sestet of three rhymes beginning with a couplcL 
Tho Spanish sonnet is also based on tho pure Italian type, 
and is extremely graceful and nirj' Tho same may be 
said of tho Portuguese sonnet — a form of which tho 
illustrious Cainoens has left nearly three hundred 
examples (t ^ ) 

SOPHIA DOROTHEA (1606-1726), the daughter and 
heiress of Duke Georgo IVilliam of Brunswick-Luncbnig- 
Cello, was born on September 15, 1666 On November 
21, 1082, sho was married to Prince Georgo Louis of 
Hanover, afterwards George I of England, to whom sho 
boro in 1683 n son, afterwards King George II, and in 
1687 a daughter, Sophia Dorotheo, afterwards tho wife of 
Frederick William I of Prussia and tho mother of Frodo- 
rick tho Great. For her ilheit relations vnth Count Philip 
Christopher von IConigsmark (see vol x p 420) Sophia 
Dorothea was divorced from her husband the elector in 
December 1694, and tho remainder of her life was spent 
in a dignified captivity under a military guord at her 
ancestral sent of Ahlden Sho died on November 13, 
1726 Her correspondence with Konigsmark was dis- 
covered at Lund by Prof Palmblad, and published by 
him in 1847 , see also the Count von Schiilonburg’s /Ter 
room wn Alddcn (Loipsic, 1852) 

SOPHISTS Sophist, or “ man ot w isdoni, w ns the name 
given by tho Greeks about the middle of the 5th centuiy 
B 0 to certain teachers of a superior grade who, distinguidi 
ing themselves from philosophers on tho one hand and from 
artists and craftsmen on tho other, claimed to prepare 
thoir pupils, not for any pnrticulni study or profession, but 
for civic life For nearly a hundred years tho sophists 
held almost a monopoly of general or liberal education. 
Tot, within tho limits of tho profession, there was con- 
siderable diversity both of theory and of practice. Fom 
pnncipal varieties are distinguishable, and may bo 
described ns tho sophistries of culture, of rhotorii^ ol 
pohtics, and of eristic or disputation Each of these 
predominated in its turn, though not to tho oxclusmn of 
others, tho sophistry of culture beginning about 44/, and 
leadmg to the sophistry of eristic, and tho sophistry of 
rhetoric taking root in central Greece about 4-/, and 
merging in tho sophistry of politics Further, smeo 
Socrates and tho Socratics wore educators, they too nngtit 
be. and iil general wore, regarded as sophists , but, as toty 
conceived truth— so far as truth was nttainnbl(}--ratbcr 
than success in life, in tho law court, in the aswmbly, ot 
in dobato, to bo the right end of intollectual effort, 
were at variance with their rivals, and are ,.-y 

ranked by historians, not with tho sophist^ vvho 
Sparred ot IoowMbo, but..® 

howcer uaaTtulragly, continued to “5^ , . njg. ot 

establishment of tho great philosophical schools -brst. oi 
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tlie Academy, next of the Lyceum — the philosophers took 
the place of the sophists as the educators of Greece 
The sophistical movement irns then primarily an 
attempt to provide a general or hbejal education which 
should supplement the customary instruction in reading, 
wntmg, gymnastic, and music But^ os the sophists of 
the firrt period chose for their instruments grammar, stylo, 
literature, and oratory, while those of the second and 
third developments -were professed rhetoricians, sophistry 
exercised an important influence upon literature Then 
again, as the movement, taking its nso in the philoso- 
phical agnosticism which grew out of the early physical 
systems, was itself persistently sceptical, sophistry may 
be regarded as an interlude in the history of philo- 
sophy Binally, the practice of rhetonc and enstic, which 
presently became prominent in sophistical teaching, had, 
or at any rate seemed to have, a mischievous effect upon 
conduct , and the charge of seeking, whether in exposition 
or in debate, not truth but victory — which charge was 
impressively urged against the sophists by Plato — grew 
mto an accusation of holding and teaching immoral and 
nnsocial doctrines, and in our own day has been the 
sniject of eager controversy In the present article tho 
matters above indicated will be dealt witb under the 
following heads — (1) the genesis and dc\elopment of 
sophistry, (2) the relations of sophistiy to education, 
literature, and philosophy , (3) tho theory of Groto 
(I) Genesis and Development of Sophistry 
arose out of a crisis in philosophy Tho earlier Ionian 
physicists, — Thales, Anaximander, and Anaximenes, — in 
their attempts to trace the multiphcity of things to a 
smgle material element, had been troubled fay no misgivinga 
about the possibility of knowledge. But, when Heraclitus 
to the assumption of fire as the single material cause 
added the doctrine that all things are in perpetual flux, 
found himself obliged to admit that things cannot ho 
known Thus, though, in so far os he asserted his fnnda 
mental doctrine without doubt or qualification, ho was a 
dogmatist, in all else he was a sceptic Again, the Eleatic 
Parmenides, denving from the theologian Xenophanes tho 
distinction between ewiarr^firj and So^o, conceived that, 
whilst the One exists, and is the object of knowledge, 
the Multiplicity of things becomes, and is the object of 
opimon but, when his successor Zeno provided the system 
with a logi^ the consistent application of that logic 
^olved the fundamental doctrine into the amgh proprai 

identity One One Thus Eleaticism, though professedl} 
do^atic, was inconsistent in its theory of the One and ito 
feptical in regard to the world of 
nature Laatty, the philosophers of the second physical 

Anaxagoras, — not directly 
great mystery of llm One and the Ej 
but m virtue of a soiontifii, instinct approaching it through 

1 were bJoJgft hTSJ 

^ ^ perceive and to proclaim the mde- 

qiwty of the organs of sense Thus they too desoito 



follows that “hlan is the measure of nil things, of what is, 
that it is, and of what is not, that it is not”, in other 
words, there is no such thing ns ohjcctno truth Simi- 
larly, Qorgins, in a work On Nature, oi on the Nonent, 
maintained (a) that nothing is, (b) that, if any thing is, it 
cannot bo known, (c) that, if anything is and can be 
known, it cannot be exprc.sscd in speech , and the sum- 
maries which have been prcscricd by Sextus Empiricus 
{Ade Math, mi 65-87) and by the author of tho De 
Mebsso, Ac. (cc 6, 6), show that, in defending these pro- 
positions, Gorgins aviulcd himself of tho arguments which 
Sfeno had used to discredit the popular belief in the exist- 
ence of tho Many, in other words, that Gorgins turned the 
destructive logic of Zeno against the constructive ontology 
of Parmenides, thereby not only reducing Eleaticism to 
nothingness, but also, until such time os a better logic 
than that of Zeno should be proiidcd, precluding all 
philosophical inquiry wliatsooscr Thu^ wlicrcos the 
representatives of the three successions had continued to 
regard themselves ns philosophers or seekers after truth, 
Protagoras and Gorgins, plainly ncknowlodging their 
defeat, withdrew from tlic ungrateful struggle 

Meagre as wore tho results which the earlier thinkers 
had obtained, the extinction of philosophy jnst at the 
time when the liberal arts became more technical, and 
consequently Ics-s avnilnhlc as employments of leisure, 
threatened to leave a blank in Hellenic life Accordingly 
Protagoras, while with tho one hand he put away jihilo- 
sophy, with the other offered a subslitutc Emphasizing 
the function of tho teacher, which with the jihilosophcrs 
had been subordinate, and proclaiming the right end of 
intellcclaal endeavour to he, not “truth” or 

“wisdom ” (o-o^ia), which was unattainable, but “virtue” 
or “excellence” (dpen}), ho sought to communicate, not 
a theory of tho universe, but an ajititude for civic life. 
"The lesson which I have to teach,” Plato makes him say 
(Prof, 318 E), “is prudence or good counsel, both in 
respect of domestic matters, thot the man may manage his 
housdiold angbt, and in respect of public affairs, that he 
may bo thoroughly qualified to take part, both by deed 
and by word, in the business of the state In other w ords 
I profess to make men good citizens " As instrnmeats of 
education Protagoras used grammar, stylo, poetry, and 
oratory Thus, whereas hitherto tho young Greek, having 
completed his elcmontorj training in tho schools of the 
ypapparioTris, the KiOapurny!, and the raihorplBm, was 
left to prepare himself for his life’s work as Ust he 
might, by philosophical speculation, by artistic practice, 
or othermse, one who passed from the elementary schools 
to the lecture room of Protagoras received from him a 

higher education " Tho programme was exclusnely 
literary but for the moment it enabled Protagoras to 
sa^fy the demand which he had discovered and evoked 
inereier he wont, liis lecture room was crowded with 
admiring pupOs, whoso homage filled his purse and 
enhanced his reputation ^ 

.^ter Protagoras the most prominent of the hterarv 
sophists was Pr^icus of Ceos Estnbhshing himsdrS 
Athens, he taught “virtue" or "excellenceL” in th^Lse 
attached te the word by Protagoras partly by means of 
hterary subjects, partly m discourses ujion iwactiiSSiu/ 
It 18 plain that Prodicus was an affected pSt Yet ins 

600 C) couples him with Protagoras m hi tei. 

At Athena^Jf'^^”^ sophists and their teaching 
tu™ 1 
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two points are observable First, tbeir independence of 
philosophy and the arts being assured, though they 
continued to regard “ civic excellence ” as their aim, it was 
no longer necessary for them to make the assertion of its 
claims a pnncipal clement m their exposition Secondly, 
for the sake of novelty they extended their range, includ 
ing scientific and technical subjects, but handling them, 
and teaching their pupils to handle them, in a popular 
way In this stage of sophistry then, the sophist, though 
not a specialist, trenched upon the provinces of specialists , 
and accordingly Plato {^Prot , 318 E) makes Protagoras 
pointedly refer to sophists who, “ when young men have 
made their escape from the arts, plunge them once more 
into technical study, and teach them such subjects as 
arithmetic, astronomy, geometry, and musia” The sophist 
of whom the Platonic Protagoras is here thinking was 
Uippias of Elis, who gave popular Icctuies, not only upon 
the four subjects just mentioned, but also upon grammar, 
mythology, family history, archieology, Homerology, and 
the education of youth In this polymath w e see at once 
the degradation of the sophistry of culture and the link 
which connects Protagoras and Prodicus with the eristics, ; 
who at a later peiiod taught, not, like Hippias^ all branches 
of learning, but a univei'saily apphcable method of dis- 
putation 

Meanwhile, Gorgias of Leontini, who, as has been seen, 
had studied and rejected the philosophy of western Greece, 
gave to sophistry a new direction by bnnging to the 
mother countiy the technical stndy of rhetoric,— especially 
fdrcnsio rhetoric (Plato, Goiff , 454 B, cf Aiistotle, J2//ef , 
1364 b 26),— which study had begun in Sicily with 
Cora\ and Tisias nearly forty years before. Gorgias was 
already advanced in years and rich in honours when, in 
427, he visited Athens as the head of an embassy sent to 
soUcit aid against Syracuse Received wth acclamation, 
he spent the rest of lus long life in cential Greece, 'wan- 
ning applause by the display of his oratorical gifts and 
acquinng wealth by the teaching of rhetoric There is no 
CMdence to show that at any period of his life ho called 
himself a sophist, and, ns Plato (Goig , 449 A) makes 
him describe himself as a pifrw/j, it is reasonable to sup 
pose that he preferred that title That he should do so 
w as only natural, since his position as a teacher of rhetonc 
was already secure when Protagoras made his first appear- 
ance in the character of a sophist, and, as Protagoras, 
Prodicus, and the rest of the sophists of culture offered a 
compreheiibive education, of which oratory formed only a 
part, whilst Gorgias made no jirotence of teaching “civic 
excellence" (Plato, Meno, 95 C), and found a substitute 
foi philosophj, not in litemtuio generally, but in the 
professional study of rhetoric alone, it would have been 
.onvenient if the distinction between sophistry and 
rhetoric had been maintained But, though, as will be 
‘.eon hereafter, these two sorts of education were some- 
times distinguished, Gorgias and those who succeeds mm 
as teachers of rhetoric, such as Thrasynmehus of ^alce- 
don and Polus of Agrigtntum, were commonly called by 
the title which Protagoras had assumed and brought into 

familiar use , 

Rhetorical sophistry, os taught by Gorgias w ith special 
ri ference to the requirements of the law courts, led by an 
easy transition to political sophistry During the century 
which had elapsed since the expulsion of the Pisistratids 
and the establishment of the democracy, the Athenian 
constitution had developed with a rapidity which jiroduced 
an oligarchical reaction, and the discussion of constito- 
tional 2 ’riDciples and precedents, always familiar to the 
citizen of Athens, was thus abnormally stimulated The 
Peloponnesian War too not only added a deeper interrat 
to ordinary questions of jiohcj, but also caused the 


relations of dissentient parties, of allied and belligerent 
states, of citizens and aliens, of bond and free, of Greeks 
and barbarians, to be eagerly debated m the light of 
present experience It w'us only natural then that some 
of those who professed to prepare young Athenians for 
public life should give to their teaching a distinctively 
political direction, and accordingly we find Isocrates 
recognizing teachers of politics and discriminating them 
at once from those earher sophists who gave popular 
instruction in the arts and irom the contemporaiy eristics 
To this class, that of the political sojihists, may bo assigned 
Lycophron, Alcidamos, and Isocrates himself For, though 
that celebrated personage would have hked to be called, 
not “sophist,” but “political philosopher,” and tried to 
fasten the name of “sophist” upon his opponents the 
Socratics, it is clear from his own statement that he was 
commonly ranked with the soiihists, and that ho had no 
claim, except on the score of superior popularity and 
success, to be dissociated from the other teachers of 
jiolitical rhetoric It is true that he was not a political 
sophist of the vulgar type, that os a theorist ho w’os 
honest and patriotic, and that, in addition to his fame os 
a teacher, he had a distinct reputation as a man of letters , 
but he was a professor of political rhetorii^ and, ns such, 
in the phraseology of the day, a sophist Ho had already 
reached the height of his fame when Plato opened a rival 
school at the Academy, and pointedly attacked him in the 
Gorgias, the Phatdnis, and the JRepubltc Thenceforward 
there was a perpetual controversy betw'een the rhetorician 
and the philosopher, and the struggle of educational 
systems continued until, in the next generation, the 
philosophers were left in possession of the field 

While the sophistry of rhetoric led to the sophistry of 
politics, the sophistry of culture led to the sophistry of 
disputation It has been seen that the range of subjects 
recognized by Protagoras and Prodicus grodually extended 
itself, until Hippias professed himself a teacher of all 
branches of learning, including in his list subjects taught 
by artists and professional men, but handling them from 
a poiiular oi non professional point of view The suc- 
cessors of the polymath claimed to possess and to com- 
iiiunicato, not the knowledge cf all branches of learning, 
but an aptitude for dealing with all subjects, which 
aptitude should make the knowledge of any subject super 
fluous In other words, they cultivated skill in disputa- 
tion Now skill in disputation is plainly a valuable 
accomjihshmont , and, ns the Aristotehan logic grew out 
of the regulated discussions of the eristics and their pupiN, 
the disputant sophistry of the 4th century deserves more 
attention and more respect than it usually receives from 
historians of Greek thought But when men set them- 
selves to cultivate skill in disputation, irrespective of the 
matter debated,— when men regard the matter discuMcd, 
not as a serious issue, but ns a thesis upon which to 
practise their powers of controversy, — they learn to pursue, 
not truth, but victory, and, their cnterion of excellence 
having been thus perverted, they presently prefer in 
genious fallacy to solid reasoning, and tlm applause of 
bystanders to the consciousness of honest effort. Indeed, 
the sophists generally had a predisposition to error of tUis 
sort, not only because sophistry wm from the beginning a 
substitute for the pursuit of truth, but also because the 
successful professor, travelhng from city to city, or settling 
abroad, could take no part in public affairs, and thus vvas 
not at every step reminded of the 
“material” element of exposition and reasoning 1 arodox, 
however, soon becomes stale, and fallacy 
Hence, despite its original popularity, enstical 
^oSrno? hSld Its grou^A 
cultivated it in his youth regarded 
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foolisli pedantry, or at Lest as a propaedeutic exercise, 
while the serious student, necessarily preferring that form 
of disputation which recognised truth as the end of this 
as of other intellectual processes, betook himself to one or 
other of the philosophies of the revival 

In order to complete this sketch of the development of 
sophistry in the latter half of the 6th century and the 
earher half of the 4th, it is necessary next to take account 
of Socrates and the Socratics A foe to philosophy and a 
renegade from art, Socrates took his departure from the 
same point as Protagoras, and moved in the same direc- 
tion, that of the education of youth Pinding in the cul 
tivation of “virtue" or “excellence" a substitute for the 
pursuit of scientific truth, and in disputation the sole 
means by which “virtue” or “exceUence” could bo 
attained, he resembled at once the sophists of culture and 
the sophists of eristic But, inasmuch as the “ virtue ” or 
“excellence” which he sought was that of the man rather 
than that of the oflScial, while the disputation which he 
practiaad had for ita ewn, net victory, but the eUmmation 
of error, the differences which separated him from the 
sophists of culture and the sophists of eristic were only 
less considerable than the resemblances which he boro to 
both , and farther, though his whole time and attention 
were bestowed upon the education of young Athemans, hia 
theory of the relations of teacher and pupil differed from 
that of the recognized professors of education, inasmuch as 
the taking of fees seemed to him to entail a base surrender 
of the teacher's independence The principal character- 
istics of Socrates’s theory of education were accepted, 
mutxtxs mutandis, by the leading Socratics. With these 
resemblances to the contemporary professors of education, 
and with these differences, were Socrates and the Socratics 
sophists or not? To this question there is no simple 
answer, yes or no It is certain that Socrates’s contem 
potaries regarded him as a sophist, and it was onh 
reasonable that they should so regard him, because in 
opposition to the physicists of the past and the artists of 
ae present he asserted the claims of higher education 
But, though according to the phraseology of the time he 
was a sophist, he was not a typical sophist,— his principle 
that, whUe scientific truth is unattamable by man, right 
opinion IB the only basis of right action, clearly difierontiat- 
ing min from all the other professors of “ virtue ” Again 
as the Socratics— Plato himself, when he established him- 
self at the Academy, bemg no exception— were, like their 
master, eduiators rather than philosophers, and in their 
teaching Imd especial stress upon discussion, they too 
regarded as sophists, not by Isocrates only, 

“ay be con- 
of the Meganan 

Sn™ ^i®to and ot£ to 

llTc appreciation of the difference between dia- 

lecbc, or discussion with a view to the discoverv nf trurti 
and eristic, or discussion with a view to victory Changiiiu 
circumstanc^ however, carry with them cLnges in^he 
meaning and apphcation of worda Whereas, so Iona as 

bocrates, he ranked himself neither ^ ^ 

who professed to know, nor S Pl^ers, 

feased to teach and. if bn the sophists, who pro 

<0 no otter Wlodse ttar ttorX'o™ taSoi“ 


It would seem then, (1) that popular nomenclature 
included under the tbrm “soiihist” all teachers — whether 
professors, or, like Socrates, amateurs — who communi 
cated, not artistic skill, nor philosophical theory, but a 
general or hberal education, (2) that, of those who were 
commonly accounted sophists, some professed culture, 
some forensic rhetoric, some political rhetoric, some 
oristic, some (tc, the Socratics) dialectic, (3) that the 
differences botweeu the different groups of sophists w ere not 
inconsiderable, and that in particular the teaching of the 
rhetoricians was distinct in origin, and, in so far as its 
aim was success in a special walk of life, distinct in 
character, from tho more general teaching of the sophists 
of culturo, the eristics, and the dialecticians, while the 
teaching of tho dialecticians was discriminated from that 
of tho rest, m so far as tho aim of tho dialecticians was 
truth, or at least tho bettering of opiniou, and, conse 
quoutlj , (4) that, in aw arding praise and blame to soiihistiy 
and its represontatnes, the distinctiio characteristics of 
tho groups abo\ e onumcratod must be studiously kept in 
View 

Lapse of time and change of circumstances brought 
with them, not merely changes in the subjects taught, but 
also changes in tho popular estimate of sophistry and 
sophists The first and most obvious sentiment which 
sophistry evoked was an enthusiastic and admiring interest 
The sophist scemod to his youthful Iicarcrs to open a now 
field of intellectual activity and tbereby to add a fresh 
zest to existence But in proportion to the fascination 
which ho exercised upon tho young was tho distrust which 
he inspired in their Jess i^hablo ciders A^ot only were 
they dismay ed by tlio novelty of tho sophistical teaching, 
but also they voguely iiercoived that it was subversive of 
autbonty, of the authority of tho parent ov or tho child as 
well as of tho authority of tho state over tho citizen. Of tho 
two conOicting sontimonts, tho favour of the young, gam- 
ing as years passed away, naturally prevailed , sophistry 
ceased to bo novel, and attendance in tho lecture rooms of 
the sophists camo to bo thought not loss necessary for tho 
youth than attendance in the elementary schools for the 
boy The hvely enthusiasm and the furious opposition 
wluch greeted Protagoras had now burnt themselves out 
and before long the sophist was treated by the man of the 
world as a harmless, necessary pedagogue. 

08 protagonist seeks a doDnilion of toMerai 

th« vhcliotomies to 

y 110 is led to rcffard tlio sopljist succcssivgIx na 

SkiWfnr^V J" "PP^s'tion to the flatterer who^fera pleMuro 

tts s rsraZ 

courses and lessons about “virtne "in nnnr>» t. ^ 
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— not lin\ ing Ivnowlctlgo of them, hcctuisc um\ creal knowloilgo is 
mmttainnblo , after which lie is in a position to dofino the sophist 
(7) as a conscious iinpustor who, in prnatc, b} discoiitmuons 
disconrsc, comjtols his interlocutor to contradict liiinsclf, in opposi 
tiou to the Srino\oytK6s, iiho, in public, bj continuous discourse, 
imposes ui>oii crouds 

It IS clear that the final dcriiiitioii is picfcrrcd, not because of 
nn^ intrinsic suiHmonti , but because it has a direct bearing upon 
the question “Arc sophist, statesman, niid pliilosojihoi identical 
or dilfcrciit ? ” and that tboianous dulinitioiis rcpioscnt dilfcrcnt 
stag! s or forms of sophistry ns coiicoiicd from dillorciit points of 
1 icu Tims the (irsl and second dcrinitions rc]>rcscnt the foundors 
of the sopbislrj of ctiUiiio, Trotigons and I'rodlcus, from tbo 
rcs]>cctivc points of mcu of the older Atluiinins, iiho disliked the 
lieu culture, and tbo younger Atbcninns, ubo admired it, tbo 
third and fourth definitions represent imitators to u bom tbo note 
of Itinerancy uiis not applicable, tlic fiftli dcflnitioii icpicscnts tbo 
earlier eristics, contemponrics of Socrates, uboni it uns ncccssarj 
to distinguish from tlic tuacliers of forensic orator} , tbo sivtli is 
framed to meet the nuoinalous ease of Socrates, in wbom innii} 
^au tlio typical sophist, though Plato concciifs this mcu to be 
iiufurluimtc , and tlic soi ciitb and final definition, baling in \ieu 
cristic.ll sopbislri fulli dcicloiicd, distinguishes it from Sti/ioMyiK^, 

I c., political rhetoric, but nt tbo sniiio time bints that, tboiigli 
tro^iirriKi} and SijMo^oynnl »ia} be dibciiminalcd, the} arc iicacrtbc 
less near akin, the one being the npo of pliilosonbj , tbo other the 
ape of stntcsnniisbip In short, Pinto traces the changes uliicb, 
111 less than a century, had taken place iii the mcnniiig of tbo 
term, iwrlly tliroiigli changes in the iiractiecof the sophists, pnrtli 
tbroiigli changes m tlicir surruundings and in public oiunioii, so 
os to show b} n familiar instance that general tcims ubich do not 
describe natural kinds e.annot Iini c a stable eoiinotation 

Nou it IS easy to see that in this careful stateiiioiit Plato 
recognizes throe i>cnods Iho first four di.fiiiitioiis represent Iho 
Iteriod of Protagores, Prodicus, and their immediate successors, 
whin tbo object sought uas “iirtuc," “o'lcellciico,” “culture,’’ 
aud the menus to it uns literature The fifth and sixth dcfitutions 
represent tbo close of the 6tb ccnturj, ubcii sopblstij bandied 
erlsticalh, and porlnjis, though Pinto domiirs to tbo luolusion, 
diileeticallj, micstiona of justice, injustice, and tbo like, 
or forensic rliotoric being its pro\imato rnal 'llio soventh 
definition represents the first half of the 4lli ccnturj, uheu 
sophistry was cristical in a u idor field, ba\ ing for its rn al, not 
forensic rhetoric, but the rhetoric of the nsscmblj Plato s classi 
fieatiOD of educational theories is then substantially the classifica 
tioii adopted in this article, though, uhereas here, in ncconlnneo 
uith well attested iiopular usage, nil the educatioiinl theories 
iiicntioncd are included under the head of sophistry, Plato nllous 
to rhetoric, forensic and political, an iiidcpondoiit iiosilion, and 
hints that there are grounds for deny ing the title of sophist to the 
dialectician Socrates Incidoiitallj m e gather tw o iini>ortnnt facts,— 
(1) that contcinporaiy uitli tlic dialectic of Socrates there uns nn 
eristic, and (2) that this eristic uas mniiily applied to othiul ques 
tions. Finally, uo may bo sure that, if Plato uns thus cnitful to 
distinguish the phases and asyiccts of sophistical del olopniout, ho 
could no\ or hnio fallen into the model n error of bestou ing uiwii 
those uhom tlio Greeks called sophists cither iiidiscriminato ceusiiro 
or ludiscnmiiiatc Inudution 

(2) Jtelaitons of Sophisti>/io JSducation, LtteraUne, and 
Phdosophj — If then the soiihists, from Protagoras to 
Isocrates, were before oTOrj'thing educators, it becomes 
necessary to inquire whotbor their labours marked or pro- 
moted an advance in educational theory and method At 
the beginning of the 5th century b o oi cry’ j oung Greek of 
the better sort already recened ludmientary instruction, 
not only in music and gymnastics, but also in reading and 
writing Further, in the colonics, and especially the 
colonics of the ^Ycst, philosophy and art had done some- 
thing for higher education Thus in Italy' the Pytha- 
gorean school was, in the fullest sense of the term, an 
educational institution , and m Sicily' the ihotoncal teach- 
ing of Corai. and Tisias was presumably educational in 
the same sense as the teaching of Goigias But in central 
Greece, whore, at any' rate down to the Persian Wars, 
politics, domestic and foreign, were all engrossing, and 
loft the citizen little leisure for sclf-culti\ation, the need 
of a higliei education had hardly' made itself felt The 
overthrow of the Persian in\aders changed all this 
Henceforward the best of Gieok art, philosophy', and 
literature graMtated to Athens, and with their concentra- 
tion and consequent development came a general and 


growing demand for teaching As has been seen, it ivas 
just at this period that philosophy and art ceased to bo 
available for educational purposes, and accordingly the 
literary sophists wore popular precisely because they 
offered adianced teaching which was neither plulosophical 
nor artistic Their iccognition of the demand and them 
attempt to satisfy it are no small claims to distinction 
That, whereas before the time of Protagoras there was 
little systematic education in the colonics and loss in 
central Greece, after his time attendance in tl^c lecture- 
rooms of the sophists was the customaiy sequel to attend 
nnee in the elementary schools, is a fact which speaks for 
itself 

But this is not all The education provided by the 
sophists of culture had positn e merits 'When Protagoras 
included in his course grammar, stylo, interpretation of 
the poets, and oratory', supplementing his own continuous 
expositions by' disputations in which ho find his pupils 
took part, ho show ed a not inadequate appreciation of the 
icqiusites of a literary education, and it may bo conjectured 
that his colnp^ohcnsl ^ 0 programme, which Piodicus and 
others extended, had something to do with the develop 
meat of that versatility which was the most notable element 
m the Athenian charactci 

There is less to be said for the teachers of ihotoric, 
politics, and eristic, who, in limiting themselies each to a 
single subject, — the rhetoricians proper or forensic rheto 
riciaus to one branch of oratory', the politicians or pohtical 
rhetoricians to another, and the eristics to disputation, — 
ceased to bo educators and became instructors Nei ortho 
less, rhetoric and disputation, though at the present day 
strangely neglected in English schools and umvorsities, 
are, within their bmits, \ aluablo instruments , and, ns 
specialization in teaching does not necessarily imply 
specialization in learning, many of those who attended 
the lectures and the classes of a rhetorician or an eristic 
sought and found other instruction elsewhere It would 
seem then that ei en in its deebne sophistiy had its 
educational use But in any case it may bo claimed for 
its professors that in tlio courso of a century llic} 
discovered and turned to account most of the instrumciitb 
of literary education 

With these considerable merits, normal sophistry had 
ono defect, its indifference to tiuth Despairmg of 
philosophy', — that is to soy, of physical science,— -the 
sophists were prepared to go all lengths in scepticism 
Accordingly the cpidoictic sophists in exposition, and the 
argiimentativo sojihists in debate, ono and all, studied, 
not matter but stylo, not accuracy but effect, not proof 
but ijcrsuasion In short, in their hostility' to science they 
refused to handle litomturo m a scientific spirit That 
this defect was serious was dimly apprehended o\en by 
those who frequented and admired the lectures of the 
earlier sophists , that it ^\as fatal ^Yas clearly seen 03 
Socrates, who, himself commonly regarded as a sophist, 
emphatically leprehendcd, not only the taking of fees, 
which was after all a mere incident, objectionable because 
it seemed to preclude indopendonco of thought, but also 
the fundamental disregard of truth which infected every 
part and every phase of sophistical teaching To 
contemporary censures the modern critic cannot refuse his 

”*To literature and to oratory the sophists rendered good 

service Themsohes of necessity stylists, because their 

professional success largely depended 

offcctno exposition, the sophists both of 

ihetonc were professedly teachers of the rules g 

and the principles of written and spoken disco 

by examiile as well as by precept 

their hearers to ^aluc literary and oratoncal excoUen 
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but also took the lead in fashioning the style of their time j 
Them influence in these respects was weighty and import- 
ant Whereas when sophistry began prose composition 
was hardly practised in central Greece, the sophists were 
still the leaders in literature and oratory when Plato wrote 
the ReptAhc, and they had hardly lost their position when 
Demosthenes delivered the Philippics In fact, it is not 
too much to say that it ivas the sophists nho provided 
those great masters with their consummate instrument^ and 
it detracts but httle from the merit of the makers if they 
were themselves unable to draw from it its finer tones 
The relation of sophistry to philosophy was throughout 
one of pronounced hostihty From the days of Protagoras, 
when this hostility was triumphant and contemptuous, to 
the days of Isocrates, when it was jealous and bitter, the 
sophists were declared and consistent sceptics But, al- 
though Protagoras and Gorgias had examined the teaching 
of their predecessors so far as to satisfy themselves of its 
futility and to draw the sceptical inference, their study 
of the great problem of the day Mas prehminary to their 
sophistry rather than a part of it , and, as the overthrow 
of philosophy was complete and the attractions of sophistry 
were all-powerful, the question, “What is knowledge?” 
ceased for a tune to claim or to receive attention There 
18 then no such thing as a “sophistical theory of know- 
ledge” Similarly, the recognition of a “sophistical 
ethic” IS, to say the least, misleading It may have been 
that the sophists’ preference of seeming to reahty, of 
success to truth, had a mischievous effect upon the 
morohty of the time , but it is clear that they had no 
common theory of ethics, and there is no warrant for the 
assumption that a sophist, as such, specially interested 
himself in ethical questions When Protagoras asserted 
“ CIVIC excellence ” or “ virtue ” to bo the end of education, 
ho neither expressed nor implied a theory of morality 
Prodicus in his platitudes reflected the customary morality 
of the time Gorgias said plainly that ho did not teach 
“virtue” It Hippias, Polus, and Thrasymachus defied 
conventional morality, they did so independently of one 
another, and in tins, as lu other matters, they wore 
disputants maintaining paradoxical theses, rather than 
thinkers announcing heretical convictions The moralitj 
of Isocrates bore a certain resemblance to that of Socrates 
In short, the attitude of the sophists towards inquirj in 
general precluded them, collectively and indi\ idually, from 
attachment to any particular theory Yet among the 
so-called sophists there were two who had pbilosoplucal 
leanings, as appears in their willingness to bo called by 
the title of philosopher First, Socrates, whilst he 
conceived that the physicists had mistaken the field of 
mquirj, absolute truth being unattainable, maintained, as 
has been seen, that one opimon was better than another, 
and that consistency of opinion, resulting in consistency 
of action, was the end which the human intellect properly 
proposes to itself Hence, though an agnostic, he was not 
unwilling to bo called a philosopher, in so far as ho 
pursued such truth as was attainable by man Secoudh 
when sophistry had begun to fall into contempt, the 
political rhetorician Isocrates claimed for himself the time 
honour^ designation of philosopher, “herein,” says Plato 
resembling some tinker, bald pated and short of staturi^ 
who, having made money, knocks off his chains, goes to 
the bath, buja a now suit, and then takes advantage of 
the poyertj and desolation of his master’s daughter to ur^e 
upon her Ins odious addresses” (Rep, vi 495 E) It 
will bo seen, howcicr, that neither Socrates nor Isocrates 
was philosopher in any strict sense of the word, the 
speculative aims of phjsicists and metaphysicians being 
foreign to the practical theories both of the one and of the 
other 


As for the classification of sophistical methods, so for their 
criticism, the testimony of Plato is nil important. It may ho 
conjectured that, when ho emerged from tlio jwrclj Sociwtic ]^ti8C 
of hisearhcrjears, Plato ga\o himself to the study of coiitomporary 
methods of education and to the elaboration of an educational 
siatem of his own, and that it was in this way that ho canic to 

tha inetaphjsicai speculations of his matuntj It may ho imagined 

further thai^ when he established liimstlf at the Awidemy, his first 
care was to draw np a scheme of education, including nnthmotWT 
geometry (piano ana solid), nstrononij , harmonics, and dialectic, 
and that it ivns not until ho had arranged for the carrying out of 
this programme that ho dei otwl liimsuf to the special functions 
of professor of philosophy Iloweicr this may be, wo find i^ongst 
Ins writings, — ^intcrniMiate, as it would seem, between the Socratic 
conversations of Ins first jioiiod of literary actii ity and the luota 
physical disniiisitions of a later time,— a senes of dialogues which, 
however vaned their ostensible subjects, agree in liaMiig a direct 
ticaniig upon education Thus the Protagoras bnngs tho cduca 
tional theory of Protagoras and the sophists of culture fuco to face 
with the dliicational theory of Soemtes, so os to expose tho Iimito 
tionsofbotli, the Gorgias deals witli tho moral aspect of tho teach 
mgs of tho forensic rhotonciaii Gorgias and the political rhetorician 
Isocrates, anil tho intellectual aspect of their rcspcctiso tlicorics of 
education is handled in the Phitdrus , the Mono on the one hand 
oxliibits tho strength and tho w cakiicss of tho teaching of Socrates, 
and on tho other linngs into \ icw tho makeshift method of tlioso 
who, despising systematic teaching, regarded the pnict'cal wli 
tician as the true educator, the luthydemus has for its siiTycct 
tho cristical method , finally , ha\ in^n these dialogues cliaraci crued 
the current theories of education, Plato proceeds in the JJg tillie 
to decclopau original scheme Plato s criticisms of tho sopl ists 
are then, in the opinion of tho nresent writer, no mere obiter 
dteta, introduced for purposes of Iitorary adornment or dramatl(^ 
effect blit ratlier tho expressions of profound and reasoned convic' 
tioii, and, as such, entitled at any rate to respect. For tho dotailq 
of Plato's critique, tho reader should go, not to the summaries ofi 
commentators, hut to tho dialogues tlicinsohcs In tins place it 1 
IS suQlciont to say that, while Plato accounts no education satis- 1 
factory which has not knowlcdgo for its basis, ho cniphatically ' 
prefers tho sco)>ticism of Socrates, which, desjNiiring of knowledge, ‘ 
seeks nght opimon, to the scepticism of tho sophists, which, uc- 
siHtmng of knowledge, ahandoiis the attempt to better existing 
Iseliofs 

(3) TheTheoiyof Gioie — Tho post Platonic historians 
and critics, who, while they knew the earlier sophistry 
only through tradition, were eye witnesses of tho sojihistry 
of the decadence, were more alive to tho faults tlmn to 
the virtues of tho mov cmciit Ov crlooking the differences 
which separated tlie humanists from the eristics, and hotli 
of these from the rhetoncians, and taking no account of 
Socrates, whom they regarded as a philosopher, they 
forgot tho services which Protagoras and Prodicus, Gorgias 
and Isocrates, had rendered to education and to literature, 
and included the whole profession in an indiscriminate and 
contemptuous censure This prejudice, establishing itself 
in familiar speech, has descended from antiquity to modern 
times, colouring, when it does not distort, tho narratives of 
biographers and tho criticisms of commentators “The 
sophists,” says Grote, “ are siioken of as a new class of 
men, or sometimes in langnago which implies a new 
doctrinal sect or school, as if they then sprang up in 
Greece for the first time — ostentatious impostors, flattering 
and dnpmg the nch youth fortlieir own personal gain, under 
mining the morality of Athens, public and private, and 
encouraging their pupils to the unscrupulous prosecution 
of ambition and cuiwdity They are even afiirmed to 
have succeeded in corrupting the general morality, so that 
Athens had become miserably degenerated and vicious in 
the latter yoars of tlio Peloponnesian War, as compared 
with what she vv os in the time of Miltiades and Aristeides ” 
and, although amongst the pre-Grotian scholars there were 
some who saw as clearly as Grote himself that “the 
sophists are a much-calumniated race ” (G H Lewes') it 

philosophy, and editors of 
Plato, especially tlie “acumen plumbeum Stallbaumu,” had 
^von ample occasion for the energetic protest contained 
in the famous sixty seveiitJi chapter of Grote’s Histoiy of 
Greece Amongst the many merits of that adm'>4hie 
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ficliolar, it IS ono of the greatest that ho Ims laid “the 
fiend called d\e SopJtt<ittl” that is to saj, the thcorj^ that 
sophistrj was an organized conspiracy against law and 
morals Noierthclcss, in this matter ho is ninaj's an 
ndiocato, and it iiiaj bo thought that, while ho success 
full) disposes of the current slander, liis description of his 
clients needs correction in some important particulars 
Hence the following paragraphs, while thej will resumo 
and affirm Ins princiiial results, w ill qiiahfj and impegn 
some of Ins positions 

In so far as ho is critical, Qrote loa%cs little to bo 
desired That the persons styled sophists “were not a 
sect or school, with common doctrines or method," is clear 
Common doctrine, that is to saj, common doctrine of a 
positiio sort, thej could not haio, because, being sceptics, 
they had nothing which could ho called positive doctrnio, 
while there was a period when cicn their scepticism was 
in no wise distinctnc, because thej shared it with all or 
nearlj all their contemporaries Neither w ere thej united 
by a common educational method, the end and the instru 
monts of education being diicrsely coiiccued by Prota 
goras, Gorgias, and Isocrates, to say nothing of tho wider 
differences which separate these three from the eristics, 
and all the four normal Ijpes from the abnormal tjpo 
represented by Socrates 

Again, It IS certain that tho theoretical and practical 
moralitj of tho sophists, regarded as a class, was “ neither 
above nor below the standard of tho ago ” Tho taking of 
fees, the pride of professional success, and tho teaching , 
of rhetoric are no proofs cither of conscious charlatanism 
or of ingrained dopravitj Indeed, we ha\o oMdonce 
of sound, if conventional, principle lu Prodicus’a apo i 
loguo of the “Choice of Heracles, " and of honourable, 
though ccceutnc, practice in the storj of Protagoras s 
treatment of defaulting pupils. But, nhovo all, it is 
auteccdciitly certain that defection from tho ordinary 
standard of moralitj would lia\o precluded the success 
which the sophists unquestionably sought and won In 
fact, public opinion made the moralitj of the sophists, 
rather than the sophists the moralitj of public opinion 
Hence, even if we demur to tho judgment of Grote that 
" Athens at the close of the Peloponnesian War was not 
more corrupt than Athens in tho days of Sliltiades and 
Aristeides," we shall not “ consider the sophists as tho cor- 
rupters of Athenian morality," but rather with Plato lay 
tho blame upon society itself, which, “in popular meet- 
ings, law courts, theatres, armies, and other great gather- 
ings, with uproarious censure and clamorous applause 
(Jlep , VI 492), educates joung and ol 1, and fashions thorn 

according to ite pleasure , , , „ 

Nor can we regard “Plato and his followers as the 
authorized teachers of tho Greek nation and the sophists 
as tho dissenters ” On tho contrary, tho sophists were in 
quiet possession of tho field when Plato, returning to 
Athens, opened tho rivol school of tho Academy , ana, 
while their teaching in all respects accommodate itseii to 
current opinion, his, in many matters, ran directlj counter 

*^°But if thus far Grote’s protest against jirevalciit 
assumptions carries an immediate and unhesitating con 
viction, it may be doubted whether his positive statement 
can be accounted final “ Tho appearance of tho sophists, 
he says, “ was no new fact Tho paid teachers 

whom modem writers set down ns tho sophists, ana 
denounce os the modern pestilence of their ago — ^were not 
distinguished in any marked or generic way from their 
predecessors" Now it is true that before 44 < bc, 
besides the teachers of writing, gymnastic, and music, to 
whom the young Greek resorted for elemontaiy instru^ 
tiOD, there were artists and artisans who not only practised 


their crafts but also communicated them to apprentices 
and pupils, and that accordingly tho Platonic Protagoras 
recognizes in tho gjmnast Iccus, ilio pliysician Herodicus, 
and the musicians Agathocles and Pythochdes fore 
runners of tho sophists. But tho forerunners of tho 
sophists are not to bo confounded witb the sophists them 
selics, and tho difference between them is not far to seek 
Tliough some of those who resorted to the teachers of 
rudiments and tho artists denied from them such suh 
stituto for “higher education” as was before 447 genemllj 
obtainable, it was only incidentally that the teachers of 
rudiments and the artists communicated anything which 
could bo called by that name Contrariwise, the sophists 
were always and ossentiallj' prolessors of the higher 
education , and, although in process of time specialization 
assimilated sophistry to the arts, at the outset at any rate, 
its declared aim — tho cultivation of the civic character — 
sufficiently distinguished sophistical education both from 
rudimentary instniction and from artistic training It is 
true too that in some of the colonies philosophy had 
busied itself with higher education, but here again tho 
forerunners of tho sophists are easily distinguished from 
tlie sophists, since tho sophists condemned, not only tho 
scientific speculations of their predecessors, but also their 
philosophical aims, and offered to tho Greek world a new 
cmploj moot for leisure, a now intellectual ambition 
Nor 18 it altogether correct to say that " the persons 
stj led sophists had no pnncijiles common to them all and 
distinguishing them from others.” Various as were the 
pliasos through which sophistry passed between the middle 
of tho 5th century and tho middle of the 4lh, the sophists — 
Socrates himself being no exception — had in their declared 
antagonism to philosophy a common characteristic, and, 
if in the interval, philosophical speculation being tempor- 
arily suspended, scepticism ceased for the time to be 
peculiar, at tbo outset, when Protagoras and Gorpas 
broke with tho physicists, and in the sequel, when Plato 
raised the cry of “back to Parmenides,” this common 
characteristic was distinctive 

Purthor, it may bo doubted whether Grote is suinciBntiy 
careful to distinguish between the charges brought n^inst 
tho sophists personally and tho criticism of their educa- 
tional methods. When the sophists are represented as 
conscious imiiostors who "poisoned and demoralized by 
corrupt teaching tho Athenian moral character, ho has, 
as has been scon, an easy and complete reply But the 
question still remains — Was the education provided by 
Protagoras, by Gorgias, by Isocrates, by the eristics, and 
by Socrates good, bad, or indifferent 1 And, though the 
modern critic will not be prepared with Plato to deny tho 
name of education to all teaching which is not hosed upon 
an ontologj, it may nevertheless bo thought that normal 
sophistrj— as opposed to the sophistiy of Socrates--wa8 
in various degrees unsatisfactory, in so far as it tacitly or 
confessedly ignored tho “material " element of exposition 

or reasoning ^ , 

And if Grote overlooks important agreements he seems 
also to understate important differences. Eegording 1 ro 
tagoras, Gorgias, and Isocrates as tjpes of one and the 
same sophistry (pp 487, 493, 495, 499, 544, 2d ® 
and neglecting as slander or exaggeration all the evidence 
in regaM to the sophistry of eristic (p 540), ho conceives 
that the sophists undertook « to educate young men so as 
to make them better qualified for statesmen or 
and that “that which stood most prominent in the t^c 
“g ot Got6,a. Md Uio 0>I.» 

cultivated and improved tho powem of P ^ ^ 

their pupils ” Evcellent as a statement of the mm an 

those of Gorgias, these phrases are inexact IP 
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Protagoras, who, making "civic virtue” liis aim, regarded 
statesmanship and administration as parts of "cmc 
virtue,” and consequently assigned to oratory no more 
than a subordinate place in his programme, 'while to the 
eristics — whose existence is attested, not only by Plato, 
but also by Isocrates and Aristotle — and to Socrates — 
whom Grote himself accounts a sophist — the description 
IS plainly and palpably inappropriate 

Grote’s note about the ensticol sophists is perhaps the least 
satisfactory part of his exposition That “there ncro in Athens 
persons who abused the dialectical exercise for friiotous piuzics” 
ho admits, but “to treat huth^domua and Dioujsouorus os 
samples of ‘The Sophists' is,’ ho continues, “alto^thcr tin 
warrantable ” It would seem then that, while lie Togni% rhetoric 
as the function of normal sophistry, taking indiffcrontlj as hia 
types Protagoras, Qorgios, and Isocrates, lie accounts Euthydomns 
ami Dtonjsodoms (together with Socrates) os sophists, but as 
sophists of an abnormal sort, who may therefore bo neglected. Non 
this view is inconsistent with the eridenco of Plato, who, in the 
Saptust, in his final and operitiie definition, giics prominence to 
the enstiuil element, and plainly accounts it the main cliaraLtcr 
istic, not indeed of tlie sophi.to “f tin- 5tb contiirj, but of the 
sophistry of the 4th It must be ]irc3iinii‘d tlicii that, iti xirtuo 
of his general suspicions of tho Platonic testimonj, Oroto ni this 
matter Irarcs the Sophist out of account. Tlicro is, honcicr, 
auotuer theory of tne significance of Plato s allusions to oristicat 
wphistiy, that at Prof ll Sidgnick, nhoso brilliant defence of 
Grote IS an indispensable aniiplomont to the ongniiil documuik 
Gmng a hearty general assent to Grota’s tlicori, Sidgnick ucicr 
tbeltss intpoduces qualifications similar to some of those nliieh aio 
suggested in tins article In particular ho nllona tliat “ there was 
at any rate enough of charlatanism in Pfojtgoms and Jhmim to 
prevent any ardour for their liistoneal reputation,” tliat the 
sophists mnerally “had m their lifetime mote success than tine 
desemd, that it was “antagonism to their teaching winch 
developed tiie geoiua of Socrates,” and, aboio all, that, “m his 
Sophist, Grote laid more stress than 
IS at all necesMty on the i^sanship of Pluto ” Non this last 
precludes Sidgwick from neglecting, as Grote had done, 
of tW n the Ak%*/hi(» Pointing out that tho sophists 
of that dialogue "iirof^ «ls ipsTfls wpoTatiiw be 

t^f 1 ^®^ challengo tho iiiterlociitof vrtxeu 

, their examples are drawn from common objects and 
maintain posiUons that no knon to 
have been held by Jleganans and Cynics," he infers that “nlnt 
Prfented to ns as ‘sophistic’ Is neither more nor 
b'S"” and further, on tho 
conception of Socrates and lus oflect 
ra bis coDtemporenes, as all anthoritios combine to represent it 

M tl 1 themselves to- know,” bo is 

of the mannensiQS of the nmoi-uis i alfccted some 

willingly concedes. But So i ^ ^ J® ®®"tury, ho 

and the Cymes were the ®’' cither tlwt the Megnnnns 

began with Socrates. Ptemly tV'®* sophistry 

ramation of the question \ It It msihl * ^1®®? o*a 

previous history of the sophists of the 
protessoBi of tactics (\euophon, Aftw ^‘®'^ 

and forensic atgmnentatioii imnhps filoi- ®"^°"*amaiiship, 
from the sopb^tiy of KeTKm tl 
Mts, polymaths of the tyiie "/ow? /.V'® bumau 

definitions of the Sophll, m »i;}55 c ‘^® and sutU 
brings pecuniary gain to the nnnhh, branch of eristic which 

"palien^trjinl ^ the 

contemporary with Socrates there . Socrates, indicate that 

bis , (3^ tha^where^KpC':®/® amis were not 

and teaches others to dispute^ahout thmS^®/ '^®bnition “dispntes, 
ph3aical,leffal, poIiticaL t^hni/ysi^T f cQsnuail, ineta 

no^und iSsu^osmg that th^IemnaL^^m * p'""®*’” '®® ® 
orishc for any pnipose except tho .f^enee^Tfi 


recognized, logitiiimtc, and iioculiar designation,” and 
that “Plato not only stoic tho name out of general 
circulation, in order to fasten it specially upon hib 
opponents tho paid teachers, but also connected with it 
express discreditable attributes which formed no jiart of 
its primitive and recognized meaning and were altogether 
distinct from, though grafted uixm, tho laguo sentiment 
of dislike associated with it" Tliat is to saj, Grote 
supposes that for at least eight and fortj jears, from 447 
to 399, tho paid profe.‘^ors Imd no professional title , that, 
this period haling elapsed, a youthful opponent succeeded 
in fastening an unconiplnucntary title, not onlj ujion the 
conteinpotarj teachers, but also, roirospcctiicly, upon 
their predecessors, and that, artfully enhancing tho 
indignity of tho title nflixcd, ho thus obscured, penerted, 
and effaced tho rccortls and the mctnorics of the past 
ifanifcstly all three propositions are antecedently im- 
probable But more than this whcieas m the nomen- 
clature of Plato’s contcm}>orarics Protagoras, Gorgios, 
Socrates, Dionysodorus, and Isocrates were all of them 
sophists, Plato himself m his careful im ustigntion sum- 
marized aboio limits tho meaning of tho term so that it 
shall include tho humanists and tho eristics only Now, 
if his use of the term was stricter than the customary use, 
lie can hardly be held answerable for tho latter 

Nor IS Grote altogether just m his account of Plato s 
attitude towards the soicral soi>hisls, or altogether 
judicious m his appreciation of Plato s testimony How- 
ler eoiitomptuoiis m hi3 portraiture of Ilijijnas and 
Dionysodorus, how over scicto m his {lolemic against 
teocrates, Plato regards Protagoras with admiration and 
Gorgias with respect. AMiilo lie cmpbasircs m tho later 
sophists tho conbcquonccs of tho fundamental error of 
sophistry .—its indiffercnco to truth,— he docs honour to tho 
genius and tho origumhty of the leaders of the moicmcnt 
Indeed, tho author of this article finds m the w riling 
of Plntoagraio and discruamatmg study of tho soicml 
forms of sophistry, but no trace wliatsoeicr of that blind 
liostihty which should warrant us lu neglecting his clear 
and precise ciidcncc 

lua w-ord, the present writer agrees with Grote that 
tUo sophists were not a sect or school with common 
doctrine or method, that their theoretical and practical 
morality was neither above nor below that of their nee 
being, m fact, determmed by it, and that Plato and hm 
followera are not to be regarded ns the authorized teachers 
of the Greek nation, nor the sophists as the disscntora but 
vice versa At the same time, in opposition to Grote, lio 
maintains that the appearance of the sophists marked a 
new cleparturi^ m so far as they were the first professors 
of higher education” as such, that they agreed in the 
rejection of 'philosophy", that the educaLu which they 
seierally gave was open to trUicisni, inasmuch as with the 
excoptiou of Socrates, they attached too much mport- 
auee to the form, too little to tho matter, of their 
tourses and arguments, that humanism, rhetoric 
pohtis and disputation wore characteristic, not of aB 
sopbiste coUectiiely, but of sections of the profession 

went, sc?^ ?l Mltliwtiail mo.c 
an erudite but mcorrfusiw re.S and m. 1857, 

s'V mt 
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For lists of treatises upon tlio life aud teaching of particular sophist's 
SCO Ucboraveg, Ontndnss rf OcscA d. Phloi , i §§ 2?-32 (JTtslorIf 
of PhilosovAy, London, 1880) On tho later uso of tho term 
"sophist, see Rketokio (H JA.) 

SOPHOCLES, the most perfect, and next to ^Eschylus 
the greatest, of Greek tragic poets, was born 496 b o and 
died 406 bo As in tho case of other Athenian cele 
brities, various particulars of his life are handed down, 
few of which, lioneier, desono much attention, even tho 
reports attributed to contemporaries being mostly trivial 
if not puerile He is knonn to hn\e reached old age, and 
his career os a dramatist is believed to have extended over 
more than sixty j ears (468-406) His father’s name was 
Sophillus, of the demo Colonus Hippiiis, tho aristocratic 
quarter, where tho Government of the Four Hundred was 
afterwards constituted The family burnl-plnco is said 
by tho anonymous biographer to have been ton stadia 
from the city, on tho Decclean Way These facts run 
counter to tho tradition, which seems to have been already 
discredited by Alexandrian critics, that Sophillus was an 
artisan Tho date assigned for the poet’s birth is in 
accordance with the tale that young Sophocles, then 
a pupil of tho musician Lamprus, was chosen to lead 
the chorus of boys {y$mv XeKroi, Tt/r , 18) in the 

celebration of tho Mctory of Salamis (480 bc) Tho 
timo of his death is fixed by tho allusions to it in tho 
Froffs of Aristophanes and in the J/vses, a lost play of 
Phrynichus, tho comic poet, which were both produced in 
405 B c , shortly befo*'o tho capture of tho city And tho 
legend which implies that Lysandcr allowed him funeral 
hbnours is one of those w Inch, like tho story of Alexander 
and Pindar’s house at Thebes, w o can at least wish to be 
founded on fact, though we should probably substitute 
Agis for Lysandcr Apart from tragic victories, tho 
event of Sophocles’s life most fully authenticated is his 
appointment at tho ago of fifty-five as one of tho generals 
who served with Pericles in tho Samian War (440-439 
bo) Conjecture has been rife as to tho possibility of 
his hero improving acquaintance with Herodotus, whom 
he probably met some years earlier at Athens (see 
Hebodotos) But the distich quoted by Plutarch — 

’niSijv HpoSdry ir^oiv tiv 

Xllyr' iirl trtvnjKoi to — 

IS a slight ground on which to reject tho stronger tradition 
according to which Herodotus was ere this established at 
Thurii, and tho coincidences in their writings may bc 
accounted for by their having drawn from a common 
source Tho fact of Sophocles’s generalship is tho less sur 
prising if taken in connexion w ith tho interesting remark 
of his biographer (whoso Zi^e, though absent from tho 
earhest 3lIS through some mischance, bears marks of an 
Alexandrian origin) that ho took his full share of civic 
duties, and even sen ed on foreign embassies — KaXffl9 t 
hrai^evOrj kox €rpa.<j>r] iv europiij^ Koi iv T-oXiTCtiji xai «• 
wpeo-^e lais e$>p-d.^fTo Tho largo acquaintanceship 
which this implies, not only in Athens, but lu Ionic utics 
generally, is a point of main iiniiortanco in considering tho 
opportunities of information at his command And, if wo 
credit this assertion, wo are tho more at liberty to doubt 
the other statement, though it is not incredible, that his 
appointment as general was due to tho political wisdom of 
the Antigone 

The testimony borne by Aristophanes to tho amiability 
of tho poet’s temper (6 8 cvkoXos p-h’ a 6d8', cvkoAos 8’ 
agrees with tho record of his biograjiher that ho was 
universally beloied And the anccdoto recalled by 
Cophalus in Plato’s Sepublu, that Sophocles welcomed tho 
release from tho passions which is brought by age, accords 
with the spirit of his famous Odo to Lo\ o in the An/i 
£[one The Sophocles who, according to Aristotle (JR/iet , 


111 18), said of the Govermnont of tho Four Hundred that 
it was the better of two bad alternatives (probably the 
same who was one of tho piobttli) may or may not haio 
been tho poet Other gossiping stones aro hardly worth 
repenting, — ns that Pericles rebuked his loio of pleasure 
and thought him a bad general, though a good poet, 
that ho humorously boasted of his own “ generalship ” m 
affairs of loi o , or that ho said of ADschylus that he 
was often right without knowing it, and that Euripides 
represented men ns they aro, not as they ought to be 
Such trifles rather reflect contemporary or subsequent 
impressions of a superficial kind than tell us anj thing 
about tho man or tho dramatist The gibo of Aristophanes 
(Pax, 695 sg ), that Sophocles in his old ago was become a 
lory Simonides in his loio for gain, may turn on some 
perversion of fact,^ without being altogether fair to either 
poet It 18 certainly irreconcilable with the remark (l^it 
Anon ) that in spite of pressing ini itations ho refused 
to loa\ 0 Athens for kings’ courts And tho storj of his 
indictmout by his son lophon for incompotonco to manage 
his affairs, — to which Cicero has gi\en some weight by 
quoting it in tho Do Sencctnle, — appears to bo really trace- 
able to Sntjrus (jlor e 200 bc), tho saino author who 
gai e publicity to tho most ridiculous of tho \ arious absurd 
accounts of the poet’s death, — that his breath failed him 
for want of a pause in reading some passage of the 
Antigone Sdtyrus is at least tho sole authority for tho 
defonco of tho aged poet, who, after reciting passages from 
the (Ed Col,, IS sujiposcd to have said to his accusers, 
“If I am Sophocles I am no dotard, and if I dote I 
am not Soplioclcs ” On tho other hand, w o need not 
tho tcstimorfy of biographci-s to assure us that ho was 
doiotcd to Athens and renowned for ))ioty Ho is said 
to hai 0 been priest of the hero Alcon (or Halon) in his 
old age, and himsolf to have received dnine honours after 
death 

That tho duty of managing tho actors as well as of 
training tho chorus belonged to tho author is well known 
But did iEsclijlus act in his own plays? This certainly 
IS inqilicd in tho tradition that Sophocles, because of tho 
weakness of his voice, was tho first poet who desisted 
from doing so In his Thamgiai, however, ho is said to 
ha*'© performed on tho Ijro to admiration, and in his 
Jfaimcaa (perhaps as corj'phajus) to have plajed gracefully 
tho game of ball Various minor improv omciits in decora- 
tion and stage carpontrj aro attributed to him, — whether 
truly or not who can tell? It is more interesting, if 
true, that ho wrote his plaj s linv ing certain actors in his 
ej 0 , that ho formed an association (Olaaoi ) for the pro 
motion of liberal culture, and that ho was tho first to 
uitroduco three actors on tho stage - It is asserted on the 
authority of Aristoxonus that Sophocles was also tho 
first to employ Phrjgian melodics. And it is casj to 
bohovo that A), 693 sq. Track, 205 sq, were sung to 
Phrjgian music, though there are strains in iEsclijlus (eg, 
Ckocpk , 152 423 eq), which it is hard to distinguish 

esscntinlly from these Ancient critics had also noted his 
familiarity with Homer, cspociallj’ with tho Odyo^fi/, his 
power of selection and of extracting an oxqiusito grace 
from all ho touched (vvlionco he was named tho “Attic 
Beo”), Ins mingled folicitj and boldness, and, above all, 
his subtle delineation of hnniaii nature and feeling Thtj 
observed that tho balaneod proportions and fino articula- 
tion of his vv ork aro such that in a single half lino or pfiraso 
ho often convejs tho impression of an entire chnneter 


J If niij of Sophocles’s elegies or odes wire "pel ^ilei^, 

o duo rather to his ca<!j tcniptr (coKoXfo) In >|clding lo a pn\-al t 
abitof the time than to nnv me-uine s (^oiowcrfn 
S nna BA if mnsf lm\i. bcoil DfCWOUS tO lllC npJ>C»lT!lllCC 0 
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tlxis verdict of antiquity likelj to be reversed 


3?Or IS WU» wi. J ^ 

by modem criticism The object of the present artic e, 
bovrever, is not to praise Sophocles but rather to describe 
him. And It K tune to turn from Alevandrian or 
Byzantine fancies and judgments to the poets extant 

minor poems, elegies, paeans, Ac, have all perished, 
and of his hundred and odd dramas only seven remain 
These all belong to the penod of his matunty {be had 
no dechne) , and not only the titles (as Lessing said) bnt 
some scanty fragments of more than ninety others have 
been preserved Several of these were, of course, satyric 
dramas And this recalls a point of some importance, 
which has been urged on the authority of Suida-s, irbo says 
that "Sophocles begauthe practice of pitting piny against 
play, instead of the tetralogy ” If it were meant that 
Sophocles did not exhibit tetralogies, this statement 
would have simply to be rejected. For the word of 


number belong to the tale of Argos, tnchc are Argonauti;^ 
and thirtj Trojan Eicn Connthian heroes (Bcllcrophon, 
Poly idus) arc not left out It seems probable on the whole 
that, within the limits allowed by conicntion, Sophocles 
was guided simply by his instinctive perception of the 
tragic capabilities of a particular fable Tins n as ewdcntly 
liCSsing’sMew, and may be confirmed by quoting hts sinking 
r^msiTka upon the subject of one of the lost tragedies the 
Tkyestfs at Strymi — 

“ Xorfi dtr aWlicahchcn tl-iUtzcd, dn. ihm fpin Unnl'-r Ltrcjlejc, 
flog w nscU Sicvon Und liicr war cs wo cr, anf Bcfragnng dts 
OrakcU, wic or fieh an rcinom Rrndcr rioben solllo, dip Antwort 
licUra, cr *oIUc »tine cignc Tocliter rntebren hr nboTfel dus 
aaeh ijnbel.annter'\\ci«»*, und no^ dnJ^fn IVirrlilafc wwl iEmstii, 
dor dtn Atreiu liemaeh nmlinclito, ctwngt Vic \crwcifiaa^ 
einer gt«id>ondEtcn rnnH^«ia I 1 on oijifm t nb< 1 anntojj ' In 
wckhem Eie cndlicb ilircn \ atcr cri f tint ' F ino ron ihrom ^ atcr 
cntchrtc Tooliter ' Lnd ans Racbe cntclirt ' Go'cbandcl omen 
I AJvnhr m gctiartn* 'Wilc’ii Sitnationon ’ wcUhe ‘Wntn S” 

1 To say tint subsidiary or collateral motnc-s were never 


Sttidas(950AD)hasnoweightagainstqnotationsfromthc | p„sent to Sophocles in the selection of a subject would, 

lists of tragic victories (SiSao-KoX/at) which there IS no other - - - - .i- 

reason for discrediting The remark might be duo to the 
impression made on some critics by the greater complexity 
and completeness of a play of SQphocle.v-say the (Edtput 
Tyranntu or AnUyant—sA compared, say, with the Per»» 
or the Seplm contra Ththas It is distinctly asserted, for 
example, on the authority of the iSaffKoXiai^ that the 
Baccha of Euripides, certainly as late as any play of Sopho- 
cles, was one of a trilogy or tetralogy And if the custom 
was thus maintained for so long it was clearly impossible for 
any single competitor to break through it But it seems 
probable that the trilogy had ceased to be the continuous 
development of one legend or cycle of legends, — “pre 
seating Thebes or Pelops’ lin^” — if, indeed, it ever was so 
exclusively , and if, as Scholl and others have suggested, 
a Sophoclean tetralogy was atiU linked together by some 
subtle bond of tragic thought or feeling, this worfd not 
afiect the criticism of each play considered as an artistic 
whole At the same time it appears that the satync 
drama lost its grosser features and became more or less 
assimilated to the milder form of tragedy And these 
changes, or something like them, may have given nsc to 
the statement in Saidas.^ 

If the diction of Sophocles sometimes reminds his 
readers of the Odyssey, the subjects of his plays were more 
freguentljr chosen from those later epics which subse- 
quently came to be embodied m the epic circle, — such as 
the jEtlaopis, the Little Iliad, the Ilxnptrsie, the Cypna, 
the ATosit, the Telegonia (all revolving round the tale of 
Troy), the TAehaioa, the Olj^oAtas SAams, and others, in- 
cluding probably, though there isnomention of such a thing, 
some early version of the Argonautic story In one or other 
of these heroic poems the legends of all the great cities of 
Hellas were hy this time embodied , and, though there 
must also have been a clood of oral tradition floatmg over 
many a sacred spot, the dramatic poet does not seem, 
unless in the CEdtput Coloneus, to have directiy drawn 
from this He was content to quarry from the epic 
rhapsodies the matenab for his more concentrated art, 
much as Shakespeare made use of HoUmgshed or Plutarch 
or as the subjects of Tennyson's Idylls of {he Kxna have 
been taken from Sir Thomas Malory As Sophocles has 
been of narrowing the range of tragic empathy 

from HeliM to Athens, it deserves mention here that, o! 
some hundred subjects of plays attributed to him, fifteen 
only are connected with Attica, while exactly the same 


* The adrantttse* and defect* of the friloov 


however, be bejond the mark IIis fir«t drama, the 
TnpMtmiis, must line licen full of local colouring, the 
Ajor appealed powcrfullj to the national pnde, and in 
the OSdtpus Coloneus some faint cchoc'> even of oligarch 
leal partisanship may be possibly di«cerncd But, even 
where they cxi'tcd, such motives ivrc collateral and 
subsidiary , they were uc\cr prtman All ebe wa.s sub 
ordinatcd to the dramatic, or, m other words the purely 
iinman, interest of the fablu Tins central iniereit is even 
more dominant and penading in Sopboclc-s than the 
otherwise supreme influence of religious and ethical ideas 
Hie idea of destiny, for example, wa.sof coarse insci>arablc 
from Greek tragedy Its prcialcncc was one of the 
conditions which presided over the art from its birth and, 
unlike /Bschylus who wTcstlc-s with god-% our poet simply 
accepts It, both as a dafum of tradition and a fact of life 
But ID the free handling of Sophocles even fate and 
providence are adminicular to tragic art. They arc 
instruments Ihrongh which lympathetie emotion is 
awakened, deepened, intensified And, while the vision of 
the eternal and unwntten laws was holier yet, for it was 
not the creation of any former age, but rose and 
culminated with the Sophoclean drama, still to the poet 
and his Pencleau audience this wa.s no abstract notion, 
but was inseparable from their imjiassioned contemplation 
of the life of man — ^so great and yet so hdpless, aiming 
so high and falling down so far, a play thing of the gods 
and yet essenimlly dirine Tljis lofty vision subdued wutb 
the serenity of awe the terror and pity of thescenc^ hut 
from neither could it take a single tremor or a single tear 
Emotion was the clement in which Greek tragedy lived 
and moved, albeit an emotion that was enthed to a serene 
stillness through its very depth and intensity 

The final estimate of Sophoclean tragedy must largely 
depend upon the mode in which his treatment of destiny 
IS conceived Tliat ^Escbylus had risen on the wings of 
faith to a height of prophetic vision, from whence he sate 
the tnumpli of equity and the defeat of wrong as an 
eternal process moving on toward one divine event, — that 
he realised sm, retribution, responsibility, as no other 
ancient did,— may he gladly conceded But it has been 
argued 2 that because Sophocles is saddened by glancing 
down apin at actual Iife,~because in the fatalism of the 
old fables he finds the reflexion of a truth,— he in so far 
takes a step backward as a tragic artist Kow is this 
altogeraerjust? His value for what is highest in man is 
none the less because he strips it of earthly rewards, nor 



tappositloa that these were presented tn gnmpe 
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does he disboliero lu proMiltncc, bccani>c experience has 
shown him that the end towards which the supremo 
powers lead forth mankind is still unseen Wo miss some 
thing of the exultant energy of the Starathoman man, but 
under the grai e and gentle guidance of his successor u o 
lose nothing of the conviction that, “because right is 
right, to follow right were wisdom in the scorn of conse- 
quence ” Not onij the utter devotion of Antigone, but 
the lacerated innocence of CEdipus and Deianira, the 
tempted truth of Neoptolemus, the essential nobility of 
Ajax, lca\e an impress on the heart which is ineffaceable, 
and must elevate and purify while it remains In one 
respect, however, it must bo admitted that Sophocles is 
not before his ago There is an element of unrelieved 
vindictn eness, not merolj inherent in the fables, but 
inseparable from the poet’s handling of some themes, 
which IS only too consistent with the temper of the 
“tyrant city” ASschjlus represents this with equal 
dramatic viiidness, but ho associates it, not with heroism, 
but w'lth crime 

Sophocles IS often praised for skilful construction But j 
the secret of his skill depends in large measure on the 
profound way in which the central situation in each of liis 
fables has been conceived and felt Concentration is the i 
distinguishing note of tragedj, and it is bj greatei 
concentration that Sophocles is distinguished from other 
tragic poets In the Sepiem contin T/iebat or the , 
Prometheut there is still somewhat of epic enlargement 
and breadth , in the Iltcuha and other dramas of 
Euripides separate scenes hn\o an idjllic beauty and 
tenderness which affect us more than the progress of the 
action ns a whole, a defect which the poet sometimes tries 
to compensate by some novel denouement or catastrophe. 
But in following a Sophoclcan tragedy we are earned 
steadily and swiftly onward, looking neither to the nght 
nor to the left , the more elaborately any scene or single 
speech is wrought the more does it contribute to enhance 
the mam emotion, and if there is a deliberate pause it is 
felt either as a welcome breathing space or as the calm of 
brooding expectancy 

Tlie result of this method is the union, in the highest 
degree, of simplicity with complexity, of largeness of 
design with absolute finish, of grandeur with harmony 
Superfluities are thrown off w itliout an effort through the 
burning of the fire within Crude elements arc fused and 
made transparent Wliat look like ornaments are found 
to bo inseparable from the organic whole Each of the 
plays IS admirable in structure, not because it is cleverly 
put together, but because it is so completely alive 

The spectator of a Sophoclcan tragedy was imited to 
witness the supremo crisis of an indiiidual destiny, and 
was iwssessod at the outset with the circumstances of 
the decisive moment Except in the Tyflc/ortuc, vmere 
the retrospective soliloquy of Deiamra is inten^d to 
emphasize her lonelj position, tins exposition is offectert 
through a brief dialogue, m which the protagonist may or 
may not take part In the (Edtpvs Tpiaiwvs the kmgs 
entrance and his colloquy with the aged priest introduce 
the audience at once to the action and to the cluef jierson 
In the Ajav and Philoctetes the entrance or dlsco^oty of 
the hero is made more impressiio by being deinyed 
Immediately after the prologos the chorus enter, nuiniwr- 
ing fifteen, either chanting in procession os in Wio 
Antigmie and CEd Tt/r , or dispotscdlj as in the 
Col and iVn/octe/M, or, thirdly, as in the AYcrf/a, where, 
after entering silently during the monody of the heroine, 
and taking up their position in the orchestra, they address 
her one by one With a remarkable exception, to be 
noted presently, the chorus haiing once entered remain to 
the end They always stand in some carefully aajustel 


relation to the principal figure TIic elders of Thebes, 
whoso age and coldness throw into relief the fervour and 
the desolation of Antigone, are the \cry men to realize the 
calamity of CEdqius, and, while horror-stricken, to lament 
liis fall The rude Salaminian manners arc loyal to Ajax, 
but cannot enter into his grief The Trachinian maidcn<! 
would gladly support Deiamra, who has won their hcarb!, 
but they are too young and inexperienced for the task 
The noble Argue women can sympatliizo wxtli the sorrows 
of Electro, but no sympathy can soothe her distress 
The pnrodos of the choius is followed by' the first scene 
or opcisodion, with which the action may bo said to begin 
Por in the course of this the spectator’s interest is strongly 
roused by some now circumstance invoh ing an unforeseen 
complication, — tbe awakening of Ajax {Aj ), the burial of 
Poly iiiccs {Ant ), tho dream of Cly tnimncstra {El ), the dark 
utterance of Tiresias {OJd Tyt ), the arrival of Lichas with 
lole {Traeh), the report of Ismeno announcing Creon’'t 
coming {(Ed Cot), the sudden entreaty of Philoctetia 
crossed by the entrance of the pretended manner {Phi ) 
Tho action from this jioint onwards is like a steadily' flow 
ing stream into which a swift and turbulent tributary 
nos suddenly fallen, and the interest advances with rapid 
and continuous climax until the culmination is reached 
and the catastrophe is certain Tlio manner in which 
this 18 done, through tho interweaving of the pijo-cis and 
<rnxopv$ta of the dialogue w ith the aratnpa of the chorus, 
and the Roftpol and KoppoTiKd. (whore there is interchange 
between the chorus and tho persons), is i eiy different in 
different dramas, one of the princijinl charms of Sophocles 
being his pow er of ingenious variation in tho employment 
of his resources Not less admirable is the strength with 
which he sustains the interest after the^iei whether, 

as in the AnUffone, by heaping sorrow upon sorrow, or, ns 
in the first (Edipv^, by passing from horror to tenderness 
and unlocking the fountain of tears Tho extreme point 
of boldness in arrangement is reached in the ‘where 
the chorus and Teemossa, haiing been warned of the 
impending danger, depart severally in quest of the vanished 
hero, and thus leave not only the stage but the orchestra 
vacant for tho soliloquy that )')recedcs his suicide 

No such general description as 1ms been hero at 
tempted can give c\en a remote impression of the march 
of Sophoclean tragedy, — by wbat subtle yet firm and 
strongly marked gradations the plot is unfolded, how 
stroke after stroke contributes to the harmonious totality 
of feeling, what vi\id interplay, on the stage, in tlio 
orchestra, and between both, biidds up the majestic, oicr 
moving spectacle Examine, for example, the opening 
scene or wpoAcyos of the (Edrpm Tpannv^ Its funchon 
IS merely to propound the situation, yet it is in itself a 
miniature drama First there is the silent spectacle of 
tho eager throng of suppliants at tho palace gate, —young 
children, youths, and aged priests lo them tlio king 
appears, with royal condescension and true publ c zeal 
The pnest expresses their heartfelt loyalty, describes the 
distress of Thebes, and. extolling CEdipus s past s«nces, 
implores him to exercise Ins consummate wisdom for the 
rehef of his peojilo The king’s rqily 
his incessant watchfulness and anxious care for J s 
subjects And ho discloses a new object to their 
ancy and hope Croon, a roy al person, had been sent o 
Delphi, and should ere then Imie returned with the 
StJouso of Apollo At this all hearts arc trcmblmg in 
susimnsc. when a figure is seen appi^ching He is 
wreathed with Apollo’s laurel , ho » 

has Pheehus saidl Another moment of suspen 
interposed Then the oracle is reimated,-::SoJhn^^ 

dniini -the start, the rise, tlic Ue ght. tl>o __ 
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the spectator who understands the story, so full of doubt 
and hope and dread to all the persons of the drama 
“ It IS for the blood of Lams — his murderers are harboured 
in the land of Thebes. The country mnst be purged.” 
That IS the culminating pomt of the bttle tragedj W hile 
GEdipus «sls for information, while m gaiety of heart he 
undertakes the search, while he bids the folk of Cadmus to 
be summoned thither, the spectators have just tune to take 
in the full significance of what has passed, which every 
word that is ottered sends further home All this m 150 
hues' 

Or, once more, consider the employment of narrative by 
this great poet The Tyrannus might be again adduced, 
bat let us tom instead to the Antigone and the T rachtnuc 
The speech of the messenger in the Jnfiyow", the speeches 
of Hyllus and the 2?'urce in the Tradixnue, occur at the 
supreme crises of the two dramas. Yet there is no sense 
of -any retardation m the action by the report of what has 
been happening elsewhere. Much rather the audience are 
earned breathlea-aly along, while each speaker bangs before 
their mental vision the scene of which he had himself been 
part It IS a drama within the drama, an action rising 
from its starting pomt in rapid chmax, swift, fall, con 
centiated, until that wave subsides, and is followed by a 
moment of thnllmg espectation. Nor is this all Tlie 
narrative of the messenger is oi erheard by Eurydice, that 
of Hyllns is heard by Demnira, that of 2vurae by the 
chorus of Maidens And in each case a poignancy of 
tragic sigmficance is added b} this circumstance, while the 
p^o-is m the Antigonf, and that of Hj Uos in a yet higher 
degree, bind together in one the twofold interest of an 
action which might otherwise seem in Hanger of dutract- 
mg the spectator , 

So profound is the contnvance, or, to speak more accur- 
ately, such 13 the strength of central feelmg and conception, 
which secures the grace of umty in complemty to the 
Sophoclean drama 


The proportion of the Ijncs to the level dialogue is 
considerably less on the average in Sophocles than m 
.lEschylus, as nught be expected from the dei elopmeut of 
the purely dramatic element and the consequent subord- 
ination of the chorus to the protagonist In the seven 
extant plays the lyncal portion ranges from one fifth to 
nearly rao-third, being highest m the Antigone and lowest 
in the (Edipns Tyranny The distnbution of the lyncal 
parts IS still more widely diversified. In the Eledm for 
mtance, the choms has less to do than m the (Edipm 
lyraanvs, althongh m the former the lyncs constitute 
ontfo^h, and m the latter only one-fifth of the whole. 
But then the part of Electra is favourable to lyrical ont- 
^ts, whereas it is only after the tragic change that 
t^pns can appropnately pass from the stately seimnus to 
the broken language of the dochmiacand the ‘‘lamentin-»” 

1 of the Ajax and the FModdes 

ha^lso large opportunities for vocal dwplav 

ttS gmmetry with freedom and vanefy 

wbch IS throngbont characteristic of the work S 
S j^ocles IS especiaUy noticeable m his handling of the 

wih "tho^ S ^ ^ as iSmpared 

witn tlio^ of .^Ajlns, there is an advance which mav he 

“ilarlowe’s mighty 

^ .t to 

so^ length of speeches artfully smted to character and 
mtnatio^ adaptation of the' emsura to ^ J 

m ^king of his unani A minute speciality 

no ^ as ^i^tive of his manner in thifrespect THiere 

a Ime 18 broken by a pause towards tne end, Ld the lattS 


' phrase runs on mto the following line, elision sometimes 
takes place between the lines, e g (C&f Tyr , 332-3) — 

Eyw otrr l/iatrriv oCrt a aXyvti ti rexr’ 
ij^tes iKiyxtit , 

This is called synnphfa, and is pecoliar to Sophocles 
He difierentiates more than /Eschylu-s docs between the 
metres to be employed m the KOftpoi (includmg the 
Koppa-u^d) and m the choral odes Tlie dochmms, cretic, 
and free anapmst arc emplo) ed chiefly m the M/tpot. In 
the stasima he has greatly developed the use of logaadic 
and particnlarl} of glyconic rhythms, and far less fre 
qnently than his predecessor induIgc-> m long continuoua 
runs of dactyls or trochees The light trochaic line 
so frequent in Xschjlm=, is comparatively 
rare in Sophocles If, from the veiy sevtritj with which 
I the choral clement is subordinated to the ]mrtly dramatic^ 

I his IjTics baie neither the magnifleent sweep of Jlschylus 
. nor the “linked sweetncas’ of Eunpidcs, thej have a 
concinnity and point, a directness of aim, and a truth of 
jdramatic keeping, more perfect than is to Le found in 
either And even in grandeur it would be hard to find 
many passages to bear comjKinson with the second 
stasimon, or central ode, cither of the Antigone (dSa^mts 
<Ha% KOAwt) or the firat (Edipns (« poi ^tpm-t) 

2sor does anj thmg m Euripides equal in grace and sweet- 
ness the famous eulogj on Colonus (the jioct s birthplace) 

I in the (Edipus Colonetis 


oo] uocies Gtuiea irom tiic i tnelian jiss ) 

.Udus Manutius, with the help of Mosnms, in 1502. The Juntine 
editions, in which the text of Aldns was ilif,htly modificil with 
the help of Florentine JISS , were published ’in 1522, 154“, 
Wspcctivclv Au edition of the Scholia, verv iicarh corrcsi>onding 
to thojc on the margin of the Slcdictan or chief Laaicntiau ils 
(La or L) had pteiiously appeared at Rome m 151S The first 
great modification of the text was dut to Tnruchm*, who had access 
to the Parisian MSS , hot he was not fortunate in Ins solcttioii. 
The earnest editors had been aware that the traditional arrange- 
ment of the metres was fauhv, but little way had bc^n made 
? ^'“djuatmeuL Xoiv it so hamieas that the Paix.Taa 
-MS T, which is a copy of the recension of Tnchnius, an eath Hth 
centt^ scholar, contains also the me*ncal news of the «me o*litor 
Md, having found (as he erroncoush snpi^©«ed) a sound auihontv^ 
Tuniebus bhndh adopted it, and was followed in this b\ H Ste- 
pIiMM (1565} Capp-romi-r, aud \ auvillcrs m Franct, and Canter 
in Uolland (who was the first to mark the correspondence of strophe 
and autis^phe) This error was to a large extent corrected hv 
Birocl a<86), who nghtty preferred Par A (2712), a 13th-ccntun 
^longing as It hapi^ned, to the ame fanulv with \em 
46/, which Aldus had mauily followed. Thus after nearh three 
rantnnes the test returned (though with manv conjectn^ rana 

® Aiiratux, and other earlier 

«,e ifn ll channel as at first Meanwhile 

the study of Greek metres Lad greatlj advanced, and, while mnch 
hcrace was guicn to conjecture (in which 1 alckenacr and Poison 
were eniecallv happi), documcntirv evidence was also better 
we^hed and The collation of the Laurcntian M& bv Peter 

EIiMley in 1825 (with Ins transcnptlon of the ‘?cholia) mav bo 
iniiiortaut epoch m the textual criticism 
^ But the great work of Gottfnwl ilermann, who e 

editions (1|_3-1830), which are cnbcal in everv sense of the word 
are adorned with an ample IaIiu comnientarv’ made perhaps the 

SOPmON of SyraenBo, next Epiolnnnm *^tlie 
4 ^* 1 ^ rep^entahve of .Sicilian comedy, flourished about 
430 B c He was the author of mimes, written m nmoo 
rantai^gboth mde and female characters— JITjtoi d, Sp«oI 
brf /JTo^eioi— and depicting scenes from the daily 

extremely linTv 

^ ^ wntuigswe can on^ see 
frequently sacnficing rffinc- 
ment to vigour , he sometimes reminds us of Pllutns m 

e^SoT Vut w ' and toris 

expre.^ion. But we can judge of the dramatic power 
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niitl vnncitj of Li's compositjons from llio «>torj tliat Plato 
first introduced them to Athens, nnd studied them in 
order to gi\c niiimation to his oun dialogues, and some 
idea of the general chnmclcr of his mimes mnj ho denied 
from the 2d nnd 15th idjls of Tlicocritus, iihich are 
said to ha\o been imitated from the 'AKco-rpiat and 
’la-ff/iut^oia-ni of Ills Kimcusaii predceessor 
Ttio fngm''iil‘> of iiio‘<t of which lm\c hcoii prcseneil 

to Gallic ]>oint of grititiinr oi ihnlirt, nio collictcil tii 

Aliriii'., yjr fTn* i I \ul ii jiji 40 1- 170 

feOPKON See Oi Di MIL r« 

SOPA, n oilj of Italj, at the head of a circondnrio in 
the pros nice of Caserta (Term di Laioro), is built in a 
))lnin on the banks of the ttangliniio and on the highwaj 
from Itoiiio till Tiioh and Aiemno to Naples It is the 
scat of important inanufaLluros, — wool spinning, cloth 
wcaxiii", and paper uiaking, — this last industry dating 
from the time of Afunit The original cathedral, conso 
crated bj Po[»o Adrian IV in 11 55, was do'liojcd b} the 
cartlnpinko of 1C 1 1 The population of the ulj was 876S 
in 1801 nnd .5111 (comiiiuno 13,‘208) in 1881 
Son, nn nncunt Aol'.iiaii town, was thine inpluml In the 
Roiinns, in a IS, 31 1, nml oOS n i , iMfoie tliii nningc <1, in 303, In 
me ins of n colnin 4lKi0 i.ttMn|., toioiifiriii iLs itiiiicsntioii In SO'l 
it was one of the coloiin s whuh nfii'Kl fiiitliercontnlnilions IJ\ 
tin. Itx Iiilm It h.Mmi a iiitiiiici(iiiiiii, lint iiinhr Aiigustiis it was 
toloni"« I In soMiors of the 4th hgion 'Ih' < I'-lh of Sarellii, 
liiiilt on th< roiki ]i(i,htfthoit tint town, was in the Mi(hItcAK<s 
n stroiii,hohl of some iiolt. , on one o. i asf.m it In hi out fitiiiessfiillj 
ncaiiist II whole atirs iigotoiis m(„i lii William II of Suila 
.vifoiis'J of Ara,..(iii niaiU ‘.ora n diuln for the Cant. Inn, it wns 
nftirwatvls m-isl In Pitis II , hut. Is mg n '>tor<sl to the Cnntiliin 
In ‘’ixtiis I\ , It tiftiiiiat.h passnl to tin IXlla Ilouroof Urhino 
Ajmiisl C < sar IJorgi i tin ul\ wa.s htroitalli (lift mini hj Gioiaiini 
di MonUfiltio Captiiivd In the nmniuis of I’im un lor Llmrhs 
A , It wis In him U^towld on Cirhi C.ans duko of Cro\ and 
Ari'^cot hut, Ciaiis Ixiii}, aftim iids bought out, tlio diuln was 
icstorcd tothednkeof liihitio Hi Ongon AIll it wa*ipiirthnfic.r 
for ll,0ti0 ducats and Inslowoil on liw son IJuoiiiompagni, tin. 
anctstorof the Inn of Ihioinonipagni 1 ndousi In aiiticnl times 
Sori was the birllndni.t of tin J)< i n, Atlilius IhguhiK, and Luuus 
Afiimniius , and of its inoihrii eihhritns Ciialiiinl naronnis is one 
The now nnne<I abbci ehiirrh of ‘'in Doiiieiiito, founded in 1101 
on the left hink of the Liri ahnt ihe town, is Inlitud to omijn 
the site of tiuros famili iilln nnd hiith|iln (0 It tonsislcd of a 
naic and two anh i, all Hiding in «.iri.ular npus 

SOIUU, nil ludtmlrinl town nnd rnilwn> innclion in 
the south of Ur.indcnbiirg, Primsm, is Mtunted 01 nnlis to 
the houtli Last of 1 rank fort-on llie Oder, nnd not fur from 
the iSilcsinn border iid to bo one of the oldest tow ns 
in Ijowcr Lusalin, .Sornu contains a number of ancient 
buildings, among wliab the most prominent arc acicral 
of tlic eliiirchcs (one dating from 1201), the town bouse, 
built in 1 200, nnd the old palace of 1207 The new irnlnco 
was erected in 1711 Iho anncdmnuufaetiiresof the town 
comprise cloth, linen, wa\ candles, starch, bone meal, Ac 
Tbc population, 37C4 in 1810, was 13,008 in 188.5, up 
wards of 12,000 of tlicin being Lulheraiis 

Sonii IS said to hnio « aisltd iii 840 mid to haio luloiigcd to tho 
nbhc\ of liildn till tho 1.2111 tiiilurj It rocLiicd town lights in 
1200 A\iih tho sinroundiiig district, known as tho Imioni ol 
Soraii, it became tho scat of fiurcos.sno noble faiiiilios , nml in 
it wn-s united with the baronj of Tncliol Tho last count of 
Proinnitr, whoso niiceslor had puiehased both linroiuos liami 
Irrcdonck of Boheinm in JIIO, sold tin in to tho (lector of ^xonj 
for nil aiinuilj of 12,000 tlinhis (ilSOO) In 1815 8n\oiij hud to 
cede them to Pius.sm, after lioldiiig them for Iiflj jenis 

SORBONNE, the name forincily boino bj tho old 
faculty of tbcologj iii Pans, and now applied to tho sent 
of the acadtvne of that citj nnd of tlio three faculties of 
tbcologj, beioncc, nnd literature (See IJA^el, \ol i\ 
p 513 , Pakis, aol vmu p 281, nnd Umm i.8iTih3 ) 
Tho Sorbonno owes its origin nnd its name to Robert do 
Sorbon, n poor priest of Champagno, who, nirning in Pans 
about tho beginning of the reign of St Louis, nttanied 
high repute bj bis sanctity and eloquence, nnd was 


appointed by tbo king to bo his chaplain Assisted by 
rojal liboralit}, ho built upon Alont Sainto Qcnoviivc a 
modest cstnblisliinont in which w'cro accommodated seven 
priests dim ged with tho duty of teaching tlioology gratuit- 
ously, to this ho added a college of proparatorj studies, all 
under tho direction of a provisor, under w horn w as an annual 
prior who had tho actual nianagcnicnt Tho now institu- 
tion was authorized by letters patent of 125.5, and canonic- 
ally sanctioned bj Pope Alexander IV in 1259 Destined 
originally for poor students, tho Surboiino soon became a 
inecling place for all the students of tho unn ersity of Pans, 
who rcbortcd thither to hear tho lectures of tho most 
learned Ihcologiaiis of tho period, — Guillauino do Saint- 
Aniour, Ludes do Doum, Laurent I’Aiiglais, Pierre d’Axllj 
At tho dose of tho LCiitiiry it wns organized into a full 
faculty of thcolog} , and under this ddimtii o form it con 
ferrod bid.dor's, licentiate’s, and doctor’s degrees, and the 
scacrit) of its examinations gai o an oxccptionnlialuotoils 
diploiim'- Tho so called “ thtso Sorbomquc, ” instituted 
towards the beginning of the l4th centurj, became tho 
t 3 po of its order by tho length and diilicultj of its tests. 
Ultimatd} tho professora of the Sorbonno emno to bo 
rcbortcd to, not oiilj foflcctiircs nnd oxaimnations, but also 
for dogmatic dcusioiis and judgments m canon law, tbo 
clergy of IraiiLO mid of tbo wliolo Catholic world bail 
recourse to llicm in dilliciilt eases, and tho Curia llomanu 
itself inoro tlimi onco laid its doubts boforo thorn, giwiig 
them tho title of “ Concilium in Gallia subsistons ” The 
.Sorbonno look n lending part in tho religious discussions 
which agitated Franco during tho ICth mid ]8th centuriou, 
and its iiilluciico thus iiioiitably oxtciidcd to political 
questions During tho insanity of Charles A^I it helped 
to bring about tho absolution of Jean Sans Pour for the 
(Lssussiiintioii of tho duke of Orleans Shortly afterwards 
it demmulcd nnd suppoitcd tho condomimtion of Joan of 
Arc, during tho Reformation it was tho animating spii it 
of nil the persecutions diicctcd ngmiifat Protestants and 
unbohcicrs without hniing ndiiscd tho massacre of St 
Bartholomew, it did not hesitate to justifj it, nnd it in- 
flamed the League bj its \ igorous nnathemns against Henry 
III and the king of Naiarrc, hesitating to recognize tlio 
latter o\cii aflci bis nbjumtioii From tins point dates 
lliobcgiiiiiiiig of its dccadcnco, nnd, when Richelieu m IGM 
ordered the reconstruction of its church nnd buildings, tbo 
following propbolic couplet wns circulated— 

Iiistniinti rucljiimjam Sorbonn Cailma 

Hum fiiit, lucoiiLUssa sletit , roiioiotn pmbit 

The dccluration of tho clergy m 1GS2, which it subscribed, 
proved fatal toils niillioiity with tho Curia Roniana , it 
revived for a shoit tune uiidor Louis XY during the 
slriigglo against .Tansomsiii, but tins was its last exploit, 
it was suppressed like tbo old universities in 1/90 To 
tbo Sorbonno belongs tbo glory of having introducod 
priiitiiiR into Franco in 14G9 within its precincts it 
Uigncd quarters for Ulric Germg and two companions 
m which to set up their presses 

AVhon tho univoreity of Franco was organized in IHUh 
the Sorbonno became the scat of the acudCtmt of laris, 
mid between 181G and 1821 tbo facultios of tboology, 
science, mid literature wore installed there with thou 
libraries All the gicat umvcraity 
within its great amphitheatre. Since 18G1 there has 
annually been bold m the Sorbonno at ^stor an official 
congress in vvliicb are represented tho learned Bocioti^ 
of the departments, there aio 

nrchoolonv; liibtory, tho moral and political sciences, the 

physical sciences, goograiiliy, -which 

Tlio fine arts form a sixth section, with a special orga 

’’'“Arecoubtiuclion of the builaings of the Sorbonno, pro- 
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jected bj Napoleon III , was begun in 1884, under tbe 
architectural direction of Kcnot The old church con- 
taining the tomb of Bichelien is to be retained on account 
of its artistic ment 

SOEGHUif See Millet 

SORIA, a province of Spam, in Old Castile, bounded 
on the N bj Logrouo, E. by Saragossa, S by Guadalajara, 
and W by Segona and Burgos , the area is 3836 square 
miles. It IS a bleak and loflv region, being bounded on 
three sides by mountains A range of low sierras on the 
north, and the great Sierra de Moncayo on the east, 
separate the valley of the Dnero (Donro) from that of 
the Ebro, uliile on the south it is divided from that of the 
Tagus by a continuation of the Sierra Gnadarrama. The 
whole of the province belongs to the region watered by the 
Dnero and its affluents. This river rises in the northern 
mountains, and traverses the province in a circuitous 
course, first to the south and then to the west The other 
Tivers are mostly affluents of the Dnero, such as the 
Tuerto, San Pedro, Ac , but a few of the tribntanes of 
the Ebro have their sources within the limits of the 
province Tlie soil is not remarkable for fertihty , on the 
contrary, a large proportion of the area is occupied with 
fa'irren mountains, which are covered with snow for a great 
part of the year There are, honever, in some places 
extensive forests of pine, oak, and beech , while in others 
there arc large tracts of pasture land, on which numbers 
of cattle, sheep, and swine are reared Grain and veget- 
ables are raised, but neither of very good quality nor in 
sufficient quantities to supply the wants of the population 
The climate is cold and dry, and the scenery grand, but 
not very pleasing in its character Most of the people are 
employed in farming and reanng cattle, but the cutting 
and sawing of timber and the preparation of charcoal also 
occupy a considerable number There is a great want 
of roads in this part of the country , and commerce is 
consequently very limited. Fine wool was formerly an 
important production of the pronnee , but of late years it 
hw considerably fallen ofi The only important article 
of trade at present is timber, which is sent to Madnd and 
Aragon. Soria is divided into five partidos jndiciales and 
345 aynntamientos. The population was returned in 1877 
M lo3,654 There is a bishop (sufifragan of Burgos), resi- 
dent at Osma The only town of more than 5000 inhab- 
itants IS Sona. 


SOB lA, the capital of the above province, on a hill 
the nght bank of the Dnero, 113 miles north ea.st 
iladnd, is an ancient town, still surrounded by wi 
which were built in the 13th century It contams seve 
sq^res, in one of which stand the court-house and prisi 
md in pother the spacious palace of the dukes of ( 

and San Nicol 

the cloisters of the convent of San Juan, and several otl 
wclesiastiral buildings are fine sjiecimens of Eomanesc 
1 of the 1-th and 13th centunes The nonnlat 
1 ^'cultiiral, but there ate also floSr-mi 
nnd pottene^ Ac., and some trade in timber, wc 

old O K / ^ ^nmantia. But few traces of 1 

ir. remain A railwaj has lone been n 

.^ra^oSw Calataynd, uiion the Madrid a 

SORREL 1877 was 6288 

SOlJRPVTn® voL xiu p 288 

onlheS^^’ “ of Nap] 

on the north side of the peninsula that separates the I 

’‘Salerno, abL TmiU to I 

of Nept^n^ ^ I®"* 

m ->cptnne Sorrento contains onK a few uiiimnorti 

tZe o?A^ tlie magnificent buildings^ which made ifin^ 
time of Augustus a finer city thanNaples, anditspj^i 


prosperity depends maiiilj on the reputation it enjoys as 
a summer watering-place, with a delightful and healthj 
climate, and situated amid picturesque coast scenery The 
chief local industry is the inlaying of wood In ancient 
times the Surrentine wines had a great repute The 
population was 4254 in 1861 and 6089 ir 1881 
Snrrentnm was of very annent ongiii, but it docs not appear 
freqoentlv in liistorv A famous temple of Minerva stood on the 
Promoiitonnm Surrcntinum (now Punta della Campanella) In 
1S5S the corsair Piair attacked the town and earned on 2000 
pnsoners Statins celebrated the delights of the Surrentine villa 
owned by his fnend Pollins Fcliv, it was at Sorrento that 
Bernardo Taruo wrote his Amadtgt , and Torquato Tasso was bom 
in the town in 1544 


SOSIGENES, the astronomer who was employed bj 
Jnlms Csesar to reform the Roman calendar, 46 n c (see 
CA^.E^DAB) Of his life nothing farther is known, with 
the exception of two references to him by Pliny, which 
show that he left some astronomical treatises chief 

one 18 as follows — 


“Tres antem fnere secte Chaldtea, iEgyptia, Greca llis 
addidit qiiartam apnd nos Ciesar dictator onnos ad soils cursnm 
redigens singulos, Sosigene pento scientim cjus adhihito , ctcaipsa 
ratio postea comperto erroic porrccta cst, ita ut XII anms con 
tiniiis non interralarctnr, quia emperat sidera annus inoraii qui 
pnus antecedfbat Et Sosigenes ipse trims commentatiombus, 
qnamqnam diligentior cctens, non rcssant tamcn addnhitare ipse 
semet comgendo ” — B A", xvin. 25 

From another passage (II A", ii 8 ) wc infer that 
Sosigenes maintained that Mercmy moved in an epicycle 
about the sun , this doctrine is referred to by his contem- 
porary Cicero, and it was also that of the Egyptians (see 
ProLEMTt) Sosigenes is commonly called an Egyptian 
and a Peripatetic, but this has arisen from his having been 
confounded with a Peripatetic philosopher of the same 
name who lived in the 2d century of the Christian era, and 
who will be briefly noticed below It is most probable, 
however, that he was a Greek of Alexandna, for the follow- 
ing reasons (1) Caesar had just returned victorious from 
his Alexandrian expedition, which occupied parts of the 
years 48 and 47 B c , when, with the assistance of Sosi- 
genes, he settled the chronological qnestion ( 2 ) We learn 
from Plutarch (Cos, 59) that “Caesar laid the problem 
(viz, the correction of the calendar) before the ablest 
phUosophers and mathematicians,” and at that time the 
schoo^f Alexandna was world-famous (3) We know 
that (Jaesar was himself a diligent student of astronomy 
Lnca^ in a passage which refers to his correction of the 
calendar, represents him as saying that even in the midst 
of hm campaigns he had always found time for astrono 
mical pursuits — 


tuKVL jMictitt fieinifcr 

^llamm cseliqne plagis superLsqae rscavi , 

Aec mcoa Eudoxi Mneetur FastiDus annua ” ^v. 185-7 

(4) Sfacrobms says that Caesar wrote a work on the motion 
Of the StarBand expressly states, moreover, that he denved 
from the Egyptian schools his information on this sub- 
ject, and also wbat he required for the correction of the 
calendar (5) Caesar’s arrangement was substantiallv the 
mme as the reform of fte Egyptian calendar m the year 238 
aa under Ptolemy in. Euergetes, a fact which remamed 
M^own until the discovery of the Decree of Canopus bj 
^ in the year 1866 ^ ^ 

7oS‘f i a aS sK'i “ a,’ s, t't*’ "«>' p 


ciesar, nt sidenua motas de ^“mTlnhiis 

-SgJpliSs disciplims handt. Un libros rehqnit, ab 

mutaatusest, Jnst.tntlone 

Art , 1 16 tanpns exteuderet 
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tho subject of tins article has iiothiug ui toininon but the name 
with Sosigenes the Peripatetic philosopher, author of n work on 
rcstitucnt spheres {Suirtyii’ris irtpl rUv tvt\tTTouaruv 
Mhicli IS referred to by Procliis p IH, eJ Unlmn) niid 

followed by Simplicius in his Oommentary on the treatise of 
Aristotle, Bv Ca.lo, author also of some other u orks, and master of 
Alexander of Aplirodisios, who lived at tho end of the 2d ond 
beginning of the 3d ceuturj after Christ, and uho was the most 
celebrated of tho commentators on Aristotle 

SOTO See Dt Soto 

SOUBISE, Be\j\mix be Bohax, Doc be (c 1589- 
1641), was the second son of Bene II, Yicomte de 
Bohan, and Catherine de Parthenay, and the jounger 
brother of the soldier-imtei Henri de Bohax (g^v) 
The seigneury of Soubiso came to the Bohans through 
Catherine, and Benjamin took the title as her second son 
The exact date of his birth does not seem to bo known, 
but it is believed to bo 1 589 lie ser\ od his apprentice 
ship as a soldier tinder Prince Maurice of Orange m the 
Loiv Countries But he hardly becomes an historical 
character before 1621, when tho religious wars once more 
broke out in France Ho and his brother Bohan w ere the 
soul of the Huguenot partj, — tho elder brother chiefly 
taking command on land and in the south, Soubise in the 
west and along the sea coast His e\ploite in the conflict 
have been sympathetically related by his brother, who, if 
he was not quite an impartial witness, was one of the best 
inilitar} critics of the time Soubiso’s chief performance 
was a singularlj' bold and well-conducted attack (in 1625) 
on tho royalist fleet in tho river Blavet (which included 
the cutting of a boom in the face of superior numbers 
after a stjle suggestive of tho best days of the English 
navy) and the occupation of Oleron Soubiso commanded 
at Bochelle during the famous siege, and if wo may belieie 
his brother the failure of the defence and of the English 
attack on Bh6 was inainlj duo to the alternate obstinacj 
of tho townsfolk and the English commanders in refus- 
ing to listen to Soubise’s advice Ylien surrender became 
inevitable lie fled to Englandj whicb he lied preMously 
Msited in quest of succour Ho died in 1641, and his 
title afterwards seried as tho chief second designation 
(not for heirs apparent, but for the chief collateral branch 
for tho time being) of the house of Bohan-Chabot, into 
which tho older Bohan hoiipurs were carried by bis niece 
ilarguerite four years after liis death 

SOUBISE, C11.VI1LES BE Bohax, Prince be (1715- 
1787), peer and marshal of France, grandson of tho Prin- 
cesse do Soubiso, who is known to history as one of the 
mistresses of Louis XW, was born in Pans on July 15, 
1715 Ho accompanied Louis XY in tho campaign m 
1744-48, and attained high military rank, which ho owed 
more to his courtiership than to his generalship Soon 
after tlio beginning of the Se'von Yeare' War, through tho 
influence of Madame do Pompadour, he was pi^ m com 
niand of a corps of 24,000 men, and on 4tli Xo\ ember 
1767 ho sustained tho crushing defeat of Bossbach (see 
\oL IV pp 588-591, where also some subsequent and 
more favourable episodes of his military career are briefly 
indicated) After 1703 he lived the life of an ordinary 
courtier in Pans, dying on July 4, 1787 

SOUDAN, or Sdnvx (BiHd es-Sfldln, "Country of the 
Blacks ”), a term applied by inedieial Arab geographers to 
tho region of Africa south of tho Sahara mainly inhabited 
b\ peoples of Negro blood, hence corresponding to the ex- 
pressions Nigntia, Ncgroland, at one tune current anion^t 
European writers It lies mainly' between 5 and 18 E 
lat., consequently entirely within the tropics, and in its 
widest sense stretches right across tho continent from 
CJape A^’erd on the Atlantic to Massownh on the Bed Sea 
But tho term is more usually restricted to the region 
bounded N by tho Sahara, S by Upper Guinea and tho 


lands draining to tho Congo basin, W and E by ,Sene 
gambia and tho Abyssinian highlands respectncly (see 
vol 1 plate 11 ) Y ithin these limits it has an extreinc 
length of about 3000 miles between tho Senegal rner and 
Abyssinia, extending southwari^s at some points 660 miles, 
with a total area of perhaps 2,000,000 square miles, and 
a population approximately estimated at from 80 to 90 
millions From the and and sandy northern wastes to 
the well- watered and amble Soudanese lands tho transi- 
tion 18 effected by an intermediate zone of loiel grassy 
steppes, partly oiorgrown with mimosas and acacias, with 
a mean breadth of about 60 miles, between 17° and 18° 
N lat, but towards the centre reaching as far south as 
13° N Excluding this somewhat uniform transitional 
zone, the Soudan, jiroporly so called, may bo described as 
a moderately cloiatcd region, diieroificd with extensile 
open or rolling plains, lei el plateaus, and cicn true high- 
lands, especially' in tho south west It constitutes three 
distinct hydrographic sy stems, corresponding to the three 
mam physical diiisious of Western Soudan, draining 
through the Niger southwards to the Atlantic , Central 
Soudan, draming to tho great central depression and land 
locked basin of Lake Tchad, and Eastern (Egyptian) 
Soudan, draining through tho Nile northwards to the 
Mediterranean Between theae systems tho chief water- 
partings are— ( 1 ) the Marrali Mountains of Dar-I ur, ii hence 
flow tho Bahr cs-SalAmdt west to the Shan, and numerous 
intermittent wadies east to tho Nile, (2) tho Alonbuttu 
uplands (Mount Baginze), separating the western head- 
streams of the YHiite Nile from tho Welle (Bahr Kuta), 
which, according to the latest information, flows, not to 
tho Shan as Rchweiufurth supposed, but to the Congo 
through the Mbangi, (3) the so-called "Kong" Moun- 
tains, dll iding the Niger basin from the Yolta and other 
streams flowing in independent channels south to the 
Gulf of Guinea The Adamawa highlands, culminating 
in Alount Alantika (9000 to 10,000 feet), do not form a 
diiidc, ns was supposed, between tho Binue (the mam 
eastern tributary of tho Niger) and the Logon and Bther 
streams flow ing east to the Shan (tho great southern nfliu 
ent of Lake Tchad) FIcgel, w ho has recently explored the 
upper course of the Binuc, found that it sweeps right round 
the east foot of Mount Alantika, and is eien naiigable 
round this bend and some way southwards On tho other 
hand, tho central hy drographic sy stem of Lake Tchad ha^ 
been greatly reduced in size since Lupton, Grenfell, nml 
other recent explorers haic made it eiident that the Bahr 
Kuta (Welle) flows not to tho Shan but to tho Congo 
basin The Shan basin, winch is now know n not to reach 
farther south than about G° N lat , may 01 cn bo almost 
considered, physically' ns well as politically, ns subsidiary 
to the Niger hydrographic system, for there arc indications 
that tho Logon once flowed into the Binuc by the Mayo- 
Kebbi Tho Mayo-lvebbi is a long flat trough or i alley 
111 9® 30 N lat , with a lei cl swamp nt tho bottom recciiing 
as a backwater tho oierflow of tho Logon, and also draining 
through tho Binue to the Niger By canalizing the .May o- 
Kcbbi tho Binue and Shan basins might be pcriimncntty 
connected, in which caso tho Niger sy stein would aftonl 
a naiigablo waterway from the Gulf of Guinea to the 
southernmost limits of Bnghiriui 

From tho Kong highlands, some of whore peaks appear 
to attain delations of 6000 to 7000 fett, B estorn Soudan 
falls graduaUy towards tho north and north cast ilowii to 
the Great Desert, where the city of Timbuktu 
tains an altitude of 770 feet aboiesca Id cl (I enr) Pouti 
ca'^t of tho Niger the laud rises in terraces of 1000 "” 
even 3000 feet, aboio which isolated eresfs 
5000 to 9000 feet Tins little known 
region, comprised between the Binuc and the lower Mger 
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and extending from Adamawa to the Cameroons on the 
Bight of Biafra, corresponds \nth the eastern highland 
region of Abyssinia, lying between the Blue Nile and the 
Tagazze and dominating the Bed Sea North of Adamawa 
the land falls rapidly down to the sast depression of 
Central Soudan, whose lowest part is flooded with the 
waters of Lake Tchad (Chad or Tsad), the largest area 
of inland drainage, next to the Aral Cosjnan basin, in 
the eastern hemisphere This freshwater lacustrine de 
pression, usually 10,000 square miles in extent, expands 
to 40,000 and eien 50,000 square miles when swollen bj 
the flood waters of its great feeders, — the Logon Shan 
from the south and the Komalugu from the west From 
the Tchad depression, which is still 1150 feet aboio the 
sea, the ground rises again eastwards in the direction of 
Wadai and Bar Fur, to heights of 3000 feet and upwards, 
culminating in the volcanic Jebel Marrah (flOOO feet), 
which forms the natural eastern limit of Central Soudan, 
and the great diiido between the Tchad and Nile basins 
But politically the line between Central and Eastern 
Soudan is usually drawn more to the west along the con 
ventional frontiers of Wadai and Dar-Fur, the latter pro 
iince, although never complete!} reduced, being claimed 
as part of Egyiitian Soudan This region constitutes two 
distinct physical divisions, — the first comprising the pro- 
nnees of Bar Fur and Kordofan, bounded E by the White 
Nile and S by the Bahr el-Arab, a tableland in which the 
steppe formation predominates, while the second is skirted 
east by the Bahr elJebel and stretches from the Bahr 
el Arab southw ards to the Monbuttu uplands, a vast plain 
watered by the numerous south western hcadstreams of the 
^Vhlto Nile This plain rises gradual!} towards the south 
and south west to the highlands, which appear to culmm 
ate in Mount Baginze, and which form the water parting 
between the Nile and Congo basins Included in Eastern 
Soudan is also the extensive plain of Senaar, stretching 
from the Nile eastwards to the Abyssiman uplands, and 
rising southwards to the Fazokl and Berta highlands 

The prevailmg geological formations are the crvstalline rocks 
8ucliasgramtes, <liontc8, slates, gneiss, undorlving the old and new 
dluvia of the plains, and found associated intli windstoncs in the 
highlands lu the Kong Mountains the granites underlie the 
tandstoucs, hat lu the iagaW group (South Kordofan) thej iiass 
o\crto]iorph)ncsBndsjenites, mtowpersed with extensive diontcs 
and auitferons quartz veins Volcanic rocks (basalts, lavas tufas) 
be restricted to tlio isolated Defafaung and Alantiki 
,®'*^bongli solfataras otom in tlio Tagnlo 
distmt, where sulphur abounds Mineral waters aio also fouiiS in 
Dar Far and Adamawa Tho most widely diOiised minerals are 
iron and ^PP®ri tbfl oxides of iron occurring almost everywhere 

P V ^bilo purf ooppe^rnKio 

ually in Dar Fur and Fertit Gold is ehiofly rratneted +n + 
TagaU and Kong Mountains, Bambarra, and Adamawa and lead 
unlimonj, and tin ate confined to a few d 

Hagbirmi au!l Bornu tofi««ier iii 

Iwlow 98° or 100° F , rising a^nooilm 104 ° 
fi-mperaturo at hnka (Bomn) isXont 82°^ F ^ /be moan animal 

It IS often lowered to 68 ot 00° ami 

north cast winds water often freezes nt, luflnence of the cool 
Bar Fur, and fires oro kept L inTa ‘‘“Ibi m 

of Kano The chief admits are 

low Ij mg tracts subject to lunndatims Sfe r “ ^be 


most clinraclcnstic and widespread arc — the hnobvh {AtJantoma), 
reaching north to tlio ]3tli imrallcl and ntfaimiig n prth of 80 
feet , tilt sii/iirb dcleb palm, covering extensive tracts tsiicciall} in 
the cast, wl ere it grows to a height of over 120 fttt , tlio slicx or 
butler tree {Ba^sia bulyracca), iii the Niger basin and Kong uplands, 

“on tree, dum palm, tnmarind, scvtral varn-tiLSofc"*-'-"’ -- 

and mimosas, tlio lieglvg (Balmil'S tryii]>tinea), 
ai, which vicMs n kind of vegetable hoiiij Ow 

f^C OmI# wetlaa* « mmv* mioa ^Itn nltonf 


butler tree (Dnism bu(yracen), iii tiiciviger uosiiiniiu nongiipiauas, 
thecotton tree, dum palm, tnmarind, several varittas of euphorbias, 
acacias, and mimosas, tlio lieglvg (Balmil'S try>i)>liaea), and jerjak 
of lladai, which vicMs n kind of vegetable hoiiij Owing to tlio 
absence of salt the dato-pilm is very rare The chief cultivated 
jdants arc cotton, maize, several kinds of diirrah [Sorohim rulg/tre, 
,S* eemmtm, f e ), htmii, tobacco, gourds, water melons, indigo (of 
excellent qinlitv and growing everywhere, wild and cultirateu), 
and losth the guru or kola nut {Stcrcuha aewnimta and S macro 
earpa), vviiieh 111 Sotidnii bikes tlic place of the colfec beny Cotton 
of the finest qunlit} has been niecd on the ncli nlliiv lal plain of 
Jaka and Sounvr 

The beasts of pro}, noulicrc very numerous, are chicnv rejire 
sented bv the lion, pvnllicr, liyaua, nnd j-ickn! LIcpbants in 
herds of WO or 500 freqiieul the swampv districts about Lake lelmii, 
but are not fouml farther worth than tho 12th or 13th iwrallel 
The ordiiiar} Afiieaii ihiiiO'’cros is couiiiion, nnd the nre one 
horned siieeics nppr nrs to liavc been met w ith iii M ndau The w iH 
ass, zebra, gimlle, and antelopes in considerable variitv abound on 
tlio eastern 8tc]qic lands, and endless siitcies of iiionkevs in the 
forest districts Crocodiles, some of gScit si/c, from 1C to 18 fict 
long, infest all Uie large livers, the tangvvai,— nvvcb footed vnrietv, 
occurring in tho Nigi r The hqipoiiol iiiius alto aliounds iii these 
waters, which teem with fish, ino<tfv of unknown S|ccie 3 These 
attract numerous flocks of waterfowl,— ik-Iicxiis, siwmbills, craiie°, 
ducks, and inaiiv unknown sjiccics Jn fhe Tchad, J iltn, ami 
utlicr districts the lish aro cajdiirid, dried, and cxiiorted 111 large 
quantities to Fezzau and the eoiintncslicvoiid the Niger Fliesand 
mosquitoes swarm in the nnishv, and locnsls >11 the drv districts, 
and in tho woodlands insect life n icpre"cut<xl by tnvrnds of ter 
niitcs and some very large species of hees, wasps, and ants, bceulcs 
beetles and butterflies in coiisiilcrablc varictv 
The term Ihlad cs Siidnii is fiillv justihixl bv the ethnical con 
ditions of this rigioii, which nmv be regarded ns the true lioiiit of 
thcNegrovariitv of nmnkiiid llerc thisslill every vrhcrc fonus the 
substritum of the jiopulatioii, constituting the distinct alxinmnal 
cleniciiti III plncks cxt!ubirt!v» lu olLtrs initniiliiiflcil >MtU 
roroigii intruders fioiii the north and east As far ns can now he 
aetcniiMicd, these intruders belong to two scjiaratc brniiehes of the 
Caucasie stock— the Ilaiiiitic and the Semitic, fllic Ilamitii is 
wpr^ented bj three divisions-! ulalis,* libus, an 1 Bcrbers-all 
or whom armed m remote prchisloiic tunes, tho Semitic bv one 
elnision— the Arabs, who arrived nt v nrioiis periods smeo tlic spread 
of Islam in North Africa Tho bulk of the Arab tnbes appcJir to 
liave peiHitvatcd from the Nile basin through Kordofan to Dvr lur 
and H adai, or from tho Mcditciranean scaboarel tlirongh Fczznn 
and across tho Sahara to the Telmd basin, and liciicc arc still niostlv 
restricted to the central nnd casicrn distncts Owing to their later 
anpearaiicc and stronger racial sentiment thev Imvc kciit more 

V‘® pojmlations than the llainitcs, who 

have every where intenningrcd with the nbongmnl Negro ehment 
/ ‘ *® prti-eiit inhabitants of Soudan arc of a virv 

niixcd clinraetcr, — more or less piia Negro peoples predouuiiitiuc 

Flir^nnd*^“oi?p.V'"’ Bagliiriiii, M adnj psrts of Dar^ 

and Kordofan, lu^d in the Kile hibin south of 10® iioitli 

lulabs csiiccinllv in 'tteslcrn 
Hit northern districts 
t”' Soudan, halfmlc Kcotods aud Tihus 

1 kfnioni and Bornu , true Fulalis scattered lu 

iMlated groms between tlic Niger nnd Tchad basins , true UeihLre 

rV* P® ^ *''*i^*>ktii and Moossuix distncts, true Arabs 
chiefly lu Bagbiriui, M adai Dor Fur, and Kordofau ’ ® 

In the subjoined table of tl,o chief Soudanese races the Ne,™ 
divisions hav o little more tlinu a linguistic v alue 
tffid Jicf/roU Pto/>Jes 

race |j<.tw»n the JoUta(Upptlf ^ *’io dominant 

md hannonlouaapeicli 

ttne ^cg^o tjpe tall vorv daik comnlLalon f™m ff 

frizzly and woollj hair nericuliiiriaT/ h'aA, lane 
waidl) population alx to elclil milllM? * ciilif J.IS*/ ? ,**''t''mi>neslima out 
wlioae capital l» Sego on the j5lb a i”i“uaii„!; j ‘'‘® IlaniliarTa* 

1 IflU I ■ III I I ■ * 


4 '-“uciwiconu thciaitcrof KPfn/r4a^7i. “ Ir tlio fomior 

true Tlbui, tlio hUpiK. 1) and (J) that tho 

are not Nepocs but Homhes nkin f?'l*?*^4*^**** *®^**®*®r8ouiljcrnCTDun 
allbooRl, tl,o two Inngu«p?"“ '2, sSS?? 

that or tl,o horthcro Viz “"<> I* h.,„5 "of which h 

to Kancm and Bornu. vthcre thc"lliiSf* v*^ **1!*“'^ lohuve spread southwards 
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SonrJtat or Songhat An Iil<<torical race nrhoso empire stretched In the 16(h i 
centniy from the northern hend of the Mprer to the Atlnntle and Jlorocco, 
speech of a monosyllable ty-po, still enrrent in tlio Timbuktu district and oases < 
of W estem Sahara , population 2,000 000 
Tombo, Jfofio, Ourma Three little ktiourt Negro peoples west of the Mger, 
within fhe gre it bend, affinities nnccrtoln , form semi independent petty states, 
apparently tributary to Muosslna and Gjndo 
Aupe or Aufe Largo Negro nation along both sides of tho Niger from Rubba 
to tho Binuo confluence, subject to Gando 
loruta Towcrful Negro yx-oplu botneen lower Niger and Dahomey, capital 
Ilosin , Mohammedans pagans, and Christians (Protestant) 

Batta Tlio chief Negro people in Adumawo, non subject to tho Fulahst 
pagans and Mohammedans 

Jtauaa Largest, most uidespread, and intelligent of all the Sudanese Kegro 
peoples, mainly between the Mger and Uornn, speech very musical, tho chief 
commercial medium In estem and Central Soudan and cm rent in parts of 
Tripolltann, sbons distinct traces of Ilamltlc Influences (Kiansc), mostly 
Mohammedans 

ilotgu or ilasa Widespread Negro family b tn cen Lake Tchad and Adamawa 
and stretching cast to tho Shari , chief snbdlTlsIons— Mandara, Margi, Logon, 
Gamergn, Margomi, Kcribinn, mostly pagans and unculiurcd 
Iccffna {Buduma) and hurt Predatory Negro tribes in tho Islands of Lake 
Tchad, appear to bo related to tho Kolokos or Mckatl of Logon and Bomu , nominal 
Mohammedans, population 30,000 

Baghirmi The dominant people in BughIrmI cultured Mohammedans, Tcry 
Industrious and skilled n carers and dy ers population oi er a million 
ilaia Tho chief Negro nation in Wadal, mainly in the Waro and Abeshr 
districts, about tho headstreams of tho Batho. 

Fir or For The donilnant race in Dor Fur, which takes its name from them , 
akin to tho Nubas, chief subdivision Kimjara 
AliOat LargcNcgro nation , JcbedNuba, and other parts of Kordofon, the oiig 
Inal stock of tho Nile Nubians chlol rabdlrlslons — kargo Kulfan, kolajl, Tumuli 
I AiloUe Aegroet Shilinks Dlnkas, Bongos, Baris A Modi (Mlttn) and many 
others about tho Balir cl-Jcbcl and south n estem tributaries of the W hire Nile 
Funf A very mixed Negroid race, Senoor 

Samita—Pui e and Mixed 

Tuaregt A main branch of the Berber race, dominant throughout tho W estem 
Sahara and southern stenpe-s , jiowerfid, especially In the Timbuktu district and 
on tho north fiontier of Bomu 

&rinta or Auumiet Colled also Serckull or Scrrakolot f c ,“ whito people , 
half-caste Tuareg and Negro nation scattered in small commimllles from the 
Niger to the Atlantic, and numcruns c peclally in Scnegaiubla and Moasslua, 
cultured Mohammedans, and acth o traders 
Fiiaht Tho moat powerfni Intelligent, and widespread of all tho Sondancac 
peoples, from their original homo in Scncgambla (rntaToro Futa Jallo) haso 
spread since the 18th centure throughout W estem and Central Soudan and as far 
castosDar bur, cvenwhero propagating Islam, orcithrowini, thonathcHaussa 
and other states, and founding new kingdoms in tho Niger basin. In Adamawa 
ond Central &adan , are awed Fcllaiil by the Ihiuisas Fuldti by the Arabs, 
FoIIdta by the Kannri, tho teim meaning “fair or “light coloured , pure type, 
distinctly Caucoslc, tegular features, long black hair brown ormddy complexiim, 
slim well proportioned llguies, but tho language, which presents scrcral remark 
able features shows only faint traces of Berber Influence and appears on tho 
srholo to be cssgntlally a Negro fonn of speech, adopted probably during rosldtnco 
from the remotest times in Ncgioland population soien to eight mlUlms 
Bates The s mthem branch of tho Tlbus, chiefly in Konim and northern 
Bomu typo and speech show distinct Negro influences 
Aaiumiu Tho people of Kanem, with settlements in eostem Bomu also 
originiffiy Tlbus, but betraying still more decided Negro Influence 
Aanurt TOo ruling race in Bomu, siiccch a doiclopmcnt of the Dasaand 
huncm typo half-caste Tlbu and Ncgio . „ , 

Zoghttiea Baeie, Ennedi Mixed Tlbu and Negro tribes, northern Dar lur, origin 
ally from Borku and W angans a, Eastern Sahara , speech nkin to Dasa 

Semiltt 

Auldd SoMman Arah In Kanem 

AuMd Bathld, MaJidimd South cost of Borku, and In Dar Fur 
Saldmdt, Aula I Mamed Botw een the lower Shari and Bahr d Ghozdl 
- Mamr, Jiamrda kordofon . , , , , . 

KababUh “Goatherds, widespread, along west side Nile, from koidofati to 
Doncolos 

Battdra “Cowherds, south of the kabsbish to left bank of Bohr cl Vrab 

Politically AVeatcru and Coutral Sondau arc dii idod into eight 
indeiHJtident aud soiui independent states, wbioli in tlioir ower 
from west to east art as under — 

Bamharra, divided into tiio nearly equal sections oy the Joliba, 
which traierflcs it from south west to north cast, is ruled by the 
Negro Bambarras of Jlandingo stock It has recently been brought 
under the influenct of tho Irench pLiiolrattng eastwards from their 
possessions on tho Senegal Tho capital is Sego, on the nght bank 

of the Joliba , , „ r uw i i 

Jl/oassina, Gando, SoLoto, Adamaiea, tho four so called 
States,” occupy tho Niger basin httwegn Baiubarra and the 
Buiuo confluongo, tho wliolo of tho Binue bn*-!!!, and the region 
lung between the Niger and Bomu 3/oassina (Massina) lies on 
both banks of the Niger from Bamharra to Kabara, tlw port of 
Timbuktu, aud is peojiled by Fidalis, Bainbarras, and Sourhais , 
capital Hamda Alahi, on tho right bank of the Niger, below Jeiinc, 
whicli IS Its thief trading place. Timbuktu, with siiiTOumling 
district constitutes a separate toiritory goi triiid by a kudn, oi 
hereditary mayor, who lately sent an envoy to Puns for tho inujrose 
of seeking French protcttion against tho rival Tuareg and FumU 
tribes Gando, so called from its capital on an eastern tnbutaiy 
of the Niger, stretches along the main stream southw luls to the 
Binuo conllucuco, lucluduig the Nufo territory and jiart of i oniba 
The lower part is c’ctreiiiely fertile, abounding ui cotton, indigo, 
nee, and all Mirictiis of Afnean grams It comes within the 
limits of tho region over which tho Bntish protcotorntc has recently 
been o'vtended Besides tho capital, there are sei era! largo ^"iis, 
such as Bida (30,000 to 50,000 uihabitauts) m tho north , Eabba 
(40,000 to 60,000), head of tho steam navigation on tho Niger, and 
a chief station on the great trade route runumg from Lagos on the 


Guinea (loast northwards to Gando and Sokoto , Egga (8000), on 
the left bank of tho Niger, centre of the British trade , Lokoin, 
tlio Binuo conlliicucc, nn 1 nglisli fnclon f headquarters of an 
Anglican mission and scat of n Ke^ro bishop SoJoto, sometime’! 
spoken of as tho “ empire of Sokoto,’’ is tho largest and inostimwcr 
ful of all the Soudanese states, sticfcliii g from Gando to Bonin, 
aud from the Binuo northwards to the Saliaro (see SokOTo) In it 
are absorbed all the former “ Hniissa States,” and to it Adamawa n. 
also tributary Tho inhabitants are cliicfly Fulalis and llaiissas, 
iiitcrniivcd with many aboriginal Negro jieoplcs, csjieciully in the 
south and south cast. The land is generally fertile, y icliling nch 
crops of cereals, cotton, tobacco, indigo, sugar, yams, black pciiiicr, 

^ r, melons The capital and residence of the sultan is Sokoto, 

) OKtroiiio north west Other large towns arc— Katsena, before 
tho Fulah^miosion a place of 100,000 inhabitnnts, now raduced 
to 7000, Kano, in Barth’s time tho “Iiondon of Soudan,” and still 
with 60,000 souls (Jlattcucci) , 'Wuruu (16,000) , Combo, in the 
iiroiinco of Calam (20,000) , 1 akoba, or Gam n ]laue}ii (160,000) , 
koffi Abd cs Songa (30,000), in Zegvcg, a great centre of the non 
trade, and con verging point of the two great carniaii routes irom 
the north (Kano) and the west (Egga) Adamatca, so named from 
its Fulah conniicror Adaina, and foiuiorly known as Fuiiihiiia, or 
“Southland,” is ruled by a Fulah yasial of Sokoto, who keeps in 
subjection tlio Battas and luimmcrablo oilier Negro jiiojilcs, it lies 
betivccn Soikoto, Bornii, and Baghiimi, merging soulliwards in the 
nnevplored equatorial region b ick of the Camcrooiis The cajntal is 
Yola, at tho northern foot of Aloiint Alantika Adaiiiawa appears 
to ho one of the finest and hcalthie'st regions in Afiieu, sjilcudidly 
diversified with lofty highlands, fcitile \ alleys, and grassy jilaiiis, 
oiorgroiin in some places with forests of bananas, haobahs, and 
plantains, in others y icIdiDj' abundant Lari csts of cei'cals, cotton, 
and indigo The horses and cattle mtroduced by the Fnlalis thru o 
well on Gie nch pastures, and ilcplmuts abound in the woodlands 
Bomu, with Kanem, in the north, now iLduccd, and tho tributary 
state ot Logon iii tho south, completely encircles Lake Tchod, csccjit 
at the south cast cornci, where Bughinni is wedded in between 
Logon and IVadai , it is mostly a flat low lymp region with fertile 
plains yielding durrali, maize, cotton, and indigo, watered In 
the AomaJngii, Logon, and Shan, all of which flood then banks 
for miles duniig the laiiiy season The ruling race are tlie 
Kauun, cultured but fanatical ilohaniincdaus of niixcd libii and 
Negro stock 'riio capital of Bormi is Kuka (50,000 to 00,000 in 
habitants), near tho west coast of Lake Tchad, a great centre of tho 
Soudanese trade with tho Sahara aud Tnpolitana, and timiinus of 
tho mam caravan route from Jlnrznk (Fezzan) across tho desert to 
the Tchad hasm , tho capital of Logon is Logon hirni, rcsidcntt of a 
lossal pnuce Poimlauou of Boinii estimated at 6,000,000 
Baghirmt, a Negro sfaito, since 1871 tributari to "Wndai, comiinscs 
the nch and well watircd plains of tho lowci blian, with uiidcliucd 
soutliirn limits Capitol Masoiia , population about 1,600,000, ol 
whom three fourths Bagliirnii, the icst Kotokos, Fulahs, and Arabs 
JVadai, a powerful Molminmcdan state occupying the whole 
region hetw ecu Baghinni and Kanem in the west and Dar Fur 
ui the cas^ and claunmg cxclusno iiory aud slaio hunting nghts 
m the southern (njipcr) Shan basin Iho cojiUnl is Awshr, on a 
head stream of tho Bathn The coiiiitn is inauih a hilly plateau 
nsmg to 3000 feet ahoi o tho sen, ond y icMing good crops of innizc, 
dnklin, durrali, cotton, mdigo Popnlatiou four to s« niulions, 
chiefly Mnbasaiid other Ncgrois, and numerous Arab tribes, with 
some scaltcrod Baghiriui, Fulah, and Kauun settlements 

Enstoin Soudan, coiujirismg Dar !• nr, Kordoraii, Scuaar, Taka, 
ond the Negro countries on the lute Nile and its sonCi wcslcin 
tributaries, rcsiicctncly called tlio 1 quatorial and IJabr Garal 1 ro 
ainccs, belonged politically to tgijit till the. rebellion of the late 
Mahdi Since Ins death m 1SS6 most of tbesp jiroi inccs appear to 
liaac laiisbd into a state of auarcln and barbarism, in whi<.li few 
\esli"cs rcnifiiii of the pence niid oitler iiitroilucccl 03 Ltiroj»tnu 
ofliLcrs of the khcdii c Tho Equatorial Froi iiicc, hown er, and tho 
Suakm distnit Imio been exempt from tbeso Iroiibks,— 11 c fonner 
bung still held till I88G b\ the goitmor, Emm Us, for lie 
khedne, while m tho latter tho nalncs tlicmsthes suctccdtd in llie 
same jear in inittmg down the "icbtls i 

For details of Eastern Soudan, see artiilis Nar, Nliiia, ami 

Slnaai 

SOULF, NicoLuVS Jmvn di Uiiu, duke of Dalumlm 
and luarsbal of Franco (17C9-185I), mbs born at , Saint 
Amaiis la-Bastido (now in dcjiarlnieut of the Tarn), on 
March f29, 17C9, and was tlic elder son of a country notaO 
at that place He was fairly well educated, 
for the bar, but his fathci’s death when he was stiU a boy 
made it necessary for him to seek his 
enlisted as a priiato m the regiment of " 

1785 His superior educition ensured hi^ 
the rank of sergeant after six jean,’ scruct, and lu Jui\ 
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1791 Le became instructor to the first battahon of volunteera 
of the Bas-Rhin He served with his battahon in l/a-, 
and rapidly rose to the position of adjutant-general, colonel, 
and cbef of the staff to General Lefebvre. Soult it was 
who practically directed the operations of Lefebvre s divi- 
sion in 1794, and after the battle of rieurus he was pro 
moted general of bngade by the representafaves on miaaoii 
For the next five years he was constantly employe m 
Germany under Jourdan, Moreau, K16ber, and Lefelwre 
The attack of the French left at the battle of Altenkwhen, 
which won the day, was directed by Soult, and in 1 1 99 he 
was promoted general of division and ordered to prweed 
to Switzerland It was at this time that he laid the 
foundations of his military fame, and he particularly dis- 
tinguished himself in Mass6na’s great Swiss campaign, 
and especially at the battle of Zunclu He accompanied 
Massdna to Genoa, and acted as his pnncipal lieutenant 
throughout the protracted siege of that city, during which 
he operated with a detached force without the walls, and 
after many successful actions he was wounded and taken 
prisoner at Monte Cretto on 13th April 1800 The victory 
of Marengo restoring his freedom, he received the command 
of the southern part of the kingdom of Naples, and in 1802 
he was appointed one of the four generals commanding the 
guard of the consuls Though he was one of those generals 
who had served under Moreau, and who therefore, as a rule, ^ 
disliked and despised Napoleon, Soult had the insdom to | 
bhow his devotion to the ruling power, in consequence he 
was in August 1803 appointed to the command in chief 
of the camp of Boulogne, and in May 1804 he was made 
one of the first marshals of France When Napoleon 
decided to lead the troops of the camp of Boulogne into 
Germany, Soult took the command of the right wing, and 
It was by his capture of the heights of Pratzen that the 
great battle of Austerlitz was decided He played a great 
part in all the famous battles of the grand army, except 
the Imttle of Fnedland, and after the conclusion of the 
peace of Tilsit he returned to France and was created 
duke of Dalmatia In the following year he was appointed 
to the command of the 2d corps of the army with which 
Napoleon intended to conquer Spam, and after winmng the 
battle of Gamonal he was detailed by the emperor to pursue 
Sir John Moore, whom he only caught up at Corufia 
For the next four years Soult remained in Spam, hut it 
IS impossible to do more than allude to bis most important 
feats of arms In 1809, after his defeat by Sir John Moore, 
be invaded Portugal and took Oporto, bnk deluded by the 
idea of becoming kmg of Portugal, he neglected to advance 
upon Lisbon, and was eventually dislodged from Oporto 
by Sir Arthur Wellesley After the battle of Talavera be 
was made major general of French troops m Spain, and on 
12tli November 1809 won the great victoiy of Ocaua In 
1810 he invaded Andalusia, which he speedily reduced, 
with the exception of Cadiz. In 1811 he marched north 
into Estremadura, and took Badajo^ and when the Anglo- 
I’ortuguese army laid siege to it he marched to its rescue, 
and fought the fapious battle of Albuero (16th May) In 
1812, however, ho was obliged, after Wellington’s great 
victory of Salamanca, to evacuate Andalusia, and was soon 
after recalled from Spun at the request of Joseph 
Bonaparte, with whom lie had always disagreed In Jilarcli 
1813 he assumed the command of the 4th corps of the 
grand army and commanded the centre at Lutzen and 
Bautzen, but be was soon sent, with unhmited powers, 
to tnc south of France to tty and repair the damages done 
by the great defeat of \ ittona His campaign there is 
the finest proof of his genius as a general, although he was 
rciKsatedly defeated by the English under Wellman, for 
las soldiers were but raw conscripts, while those of 
Wclhngtou were the veterans of many campaigns 


Such was the nuhtary career of Marshy 
pohtical career was by no means so creditable After the 
first abdication of Napoleon he declared himself a royalis^ 
received the order of St Louis, and acted as ministOT for 
from 3d December 1814 to 11th March 1815 When 


Napoleon returned from Elba Soult at once declared him- 
self a Bonapartist, and acted as major-general to the 
emperor in the campaign of Waterloo For this conduct 
he was exiled, but not for long, for in 1819 be was recalled 
and m 1820 again made a marshal of France He once 
more tned to show himself a fervent royalist and was made 
a peer in 1827 After the revolution of 1830 he made out 
that he was a jiartisan of Louis Philippe and constitutional 
royalty, and served as minister for war from 1830 to 1834, 
as ambassador extraordinary to London for the coronation 
of Qneen Victoria m 1838, and again as minister for war 
from 1840 to 1844 In 1848, when Loins PhiUppe was 
overthrown, Soult again declared himself a repubhean 
He died at bis castle of Soultberg near his birthplace 
in 1851 

SOUND See Acoustics 

SOUlfDING to ascertam the depth of the sea has been 
practised from very early tunes for purposes of navigation, 
but it IS only since the introduction of submarine tele 
graphy that extensive efforts have been made to obtain 
a complete knowledge of the contour of the ocean bed 
\s early as the middle of last century a few deep soundings 
were recorded in various parts of the world Elhs made 
one m 1749 of 891 fathoms off the north nest coast of 
Afin»fl But these early results must be accepted only with 
great caution, for the methods then in use were not sneb 
as to ensure accuracy at any depth greater than a few 
hundred fathoms Sir John Eos% the arctic explorer, was 
mnch in advance of his times as regarded sndi investiga- 
tions , he invented a “ deep-sea clamm " for bringing up 
a portiou of the bottom, and on September 1, 1819, in 
Possession Bay, made a successful sounding at a depth of 
1000 fathoms, which is especially memorable because it 
was clear, from the organisms vvhtch came up entangled in 
the line, that animal life existed at that depth 
The operation of sounding is readily performed in 
shallow water by letting down a weight attached to a 
cord, which is marked off into fathoms by worsted 
tucked under the strands, the tens and hundreds being 
indicated by different colours The bottom of the weight 
usually presents a hollow, which is fiUed with tallow, 
so that a portion of the material from the bottom may be 
brought up and give an indication of its nature Some 
times a vdved cavity is used instead of the tallow It 
is easy to see that the longer the line let out the greater 
will be its fnction in passing through the water, the 
more slowly the weight will descend, and the slighter will 
be the shock transmitted to the upper extremity when it 
reaches the bottom , indeed, at what are now considered 
very moderate depths this becomes quite imperceptible 
hence in deep sea sounding the hne is carefrdly watched 
ns It runs out, and the time each 100 fathom mark enters 
the water is noted down Owing to the increasing fnctiou 
these intervals gradually lengthen, but any sudden mere 
ment indicates that the bottom has been reached, for it 
shows that the weight has ceased to act, and that further 
descent of the line is due inerelj to its own gravitation 
For instance, in one of the "Challenger” soundings, with 
a line 1 inch in circumference, and with a weight of 4 
cwts. attached, the time occnpied in descending from 2900 
to dOOO fathoms was 2 m 10 s , from 3000 to 3100 
fathoms 2 m 13 s , and from 3100 to 3200 fathoms 3 m. 
14 B, this sudden increase showing that the bottom had 
been reached in the interval 

Furthermore, the w eight required to sink a line in deep 


f 



S 0 U — S 0 D 


28J 


water witli sufficient rapidity for purposes of accurate ob- 
serration is so great that it is found impracticable to bring 
it up again without putting an undue 
strain upon the rope or seriously pro- 1 
longing the operation Hence in 1 8d4 
Brooke, an American, denscd an ap- 
paratus by which the weight was de- 
tached when it reached 
the bottom and only a 
small tube contaming a 
sample of the bottom 
was brought up This 
was in fact a modifica- 
tion of an apparatus 
which had been devised 
by Hooke in the 17th 
century , he made an 
arrangement in which a 
light sphere was sunk 
by a heavy weight, but 
was liberated on reach- 
ing the bottom, — the 
depth being then de 
duced from the time 
which elapsed betiveen 
the sinking of the globe 
and its reappearance at 
the surface Of the 
various modifications of 
Brooke’s sounding ma 
chine, perhaps the most 
famous IS that con- 
structed by the black- 
smith of HMS “Hy- 
dra,” and commonly 
known as the “Hydra 
sounding rod ” It was 
used on the cruises of 
the “Lightmng” and 
“ Porcupine ” and dur- 
ing the earlier part of 
the “ Cffiallenger” expo 
dition This apparatus is shown in fig 1, uhore AB is 
the tod, terminating in a tube belou so that it may bring 

up a sample of the 
bottom, the weights F 
fit loosolj round it and 
are supported bj the 
wire E which passes 
01 er the stud D, w hero 
a spring presses against 
it, the strength of w hich 
IS so adjusted that it is 
unable to displace the 
wire as long as the 
strain of the weights 





when the line is hauled in the weights and wire arc left 
behind 

An improved apparatus has recently been invented bj 
Mr J Y Buchanan, and used bj him on board the tele 
graph ships “Dacia ” and “Buccaneer,” which can be u<!ed 
either in shallow or deep water, and has tlio adiantnge of 
bringing up samples both of the water and of tlic iniid 
from the bottom It consists of a hollow cylinder fig 
2, at the top and bottom of which are india rubber i ah es 
H, K, opening upwards, so that water pa'wes freelj through 
them during tlio descent but is retained ns soon as a plug 
of mud occupies tbo tube B The weight EE which sur- 
rounds the cylinder is supported bj n wire F passing oicr 
a peculiar book D, show n separatelj in figs 3, 4, 5 , when 
sounding in shallow water it is not necessarj to detach the 
weight, and the ware is therefore placed as in fig 3 , when 
working at greater depths tho w iro rests on the other side 
of tho hook, as in fig 4, — tho result being Hint on Ibc 
bottom being reached it falls into tho upper jinrt of the 
notch, fig 6, and continues to press tho tube into tbo mud, 
but when hauling up commences the wire slips out alto- 
gether and tho weight is left at tho bottom A vahe 
L, M, N IS sometimes used to retain tho sample of the 
bottom 

At tbo present time deep sea sounding is ovtensii cly pmcliscJ 
for telcgrapliic purposes, and is almost cnlirch conducted Iw 
means or wire instead of roiic, a method introduced bj Sir M illinm 
Thomson Tlio fnction of tho wire m passing through the watir 
13 of course rorj much less than that of rope, and honce it runs 
out and can ho hauled in much more rapiulj , a smaller siUKcr 
maj bo used, and in \eiy iiianj instances it can lio recoicrcd It 
is customary in sounding for cables to niaho icr\ mqiient ousor 
vationa (onco in from 1 to 60 miles), for it is found that tho lapiig 
cau bo accomplislicd \ntli much less nsk of acculciif if llic contour 
of tho ocean bed be nccuratel} knouii Tlio sa\iii^ of time by Uic 
uso of v,ixo IS very considonble, but the adrantago la not bo 
obvious in running out ns in hauling in, hctniiso n heavier wcigiil 
IS used to increase tho rate, this of course iin olniig a loss of iron 
sinkers For instance, an npiamtiis similar to that mentioned 
nbovQ ns being used hj tho “Challenger’ took on on nicrngo 
m 22 s to sink 2000 fathoms, whilst in a neent sounding hi the 
“Albatross” tho weight ran out 2000 fathoms m 20 m 30 s mid 
was Iinulod in in 21 m Os ,— a rate which would Imic been quite 
miattamable bj tho aid of rope Tho 

Binkors IS hi no means inconsidcrohlo , instead of 3 or i ewts , 
onU 60 to CO Ih aro used, and Sigsbci, has calculated that this 
diflcrcnce is sufficient to pa> for anj catra loss jj'"? ^ J' 

the brcnkinc of tho wire Captain Jlngnaghi of the It ilian navi 
and Captains Sigshco and Belknap of tho ^tniencan Snnej lime 
succDssfiilli dm moped the motliod of boiiiiding with wire, mid 
owinir to Its uso tli5 last mciitioucd olliccr was able tosimeN tin, 
Toiitiffrom San Francisco to Tnpaii, doing all his foniuling b> 
band which would liai o been iiiiito impossible had lienipen rni>c 

&cd NvCsoundings aii made for Mltom aiul 

piistoman to ascertain tho temperature, both at tlio iioiiom mui 

at intermediate depths, hj a thermometer of , 

For farther IntormnltOT (l,ctil(.n 

SOUTH, Robert <1C33-171G), one of tl.e 'yitticsl o 

English diMiics, was tbc of a London incrclmnt, 

was born at Hackney, Middlesex m 

educated at 'Westminster school, whence in IC.'l he* 

Sw to Ol.mt aurd,, Odort H. 

1654 and the same jear wrote scicnl Latin 
conrratulntc Cromwell on concluding I'cnce with the 
Dutch, which were published in n „ 

Doems Tlic following 3 car he pul'li'hcd a ‘'^^”'1 ’ 

TOlitlccl jfjnira Jucatitnit^ After commoiiniig ^ 


Fig 3 


1 ig 4 


Fig 6 


is upon It, but so soon as this i= relieved bj their rest 
ing on the bottom tho wire is thrust off the stud, and 


r jticamnii” ^ _ 

1657 he Mas ,n the habit j^efore ‘ibtainjng ordvr, 1. 
of preaching as the clmminon of t 

Sociniani'-m and Anmniam‘'tn 

showed a leaning to J \ rd- r 

of the Restoration his view, on chura.^ovir^ 
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went a clmnge In fact he adhered successively to the 
triumphant party as represented by Cromwell, Charles, 
James, and William, and there are substantial grounds for 
the assertion of Anthony Wood that he nos much indebted 
for his preferments to his zeal for " the powers that bo ” 
On 10th August 1660 he was chosen public orator of the 
university, and in 1661 domestic chaplain to Lord 
Clarendon In March 1663 he was made prebendarj of 
Westminster, and shortly afterwards he received from Ins 
nmversity the degree of D D In 1667 he became 
chaplain to the duke of York. Ho was a zealous adiocatc 
of the doctrine of passive obedience, and also stronglj 
opposed the Toleration Act, declaiming in unmeasured 
terms against the various nonconformist sects In 1676 
he was appointed chaplain to Lawrence Hyde (afterwards 
earl of Bochester), ambassador oxtraordinaiy to the king 
of Poland, and of his visit ho sent an interesting account 
to Dr Edward Pocock in a letter, dated Dantric, 16tli 
December 1677, which was printed along with South’s 
Posthumovs WorJs in 1717 In 1678 ho was promoted 
by the chapter of Westminster to the rectory of Ishp, 
Oxfordshire. Owing, it is said, to a personal grudge, 
South in 1693 published Anvnadveraions on D) S/ierloePs 
Bool, enMled a Vindication of the Holy and Eitr BUtsed 
Trinity, in which the views of Sherlock were attacked 
with much sarcastic bitterness Sherlock, in answer 
^Wished a Defencx. in 1694, to which South replied in 
Tntkewii Charged vpon Sherloclis Koixon qf the 
Tx'inityy and the GJiaige Made Good Tbe control crs\ was 
carried by the rival parties into the pulpit, and occasioned 
rach keen feehng that the king interposed to stop it 
During the greater part of the reign of Anno South re- i 
mamed comparatiicly quiet, but in 1710 he ranked him ' 
®T I partisans of Sachevcrell He died 8th < 

July 1716, and was buried in Westminster Abbey 

teSdff though 

to estiberaiice His «8crmon8 nro stronsh tmtctical Imf 

his thcoiy of life ,s not ascetic. His wit gcncmllj mcCe? towarf, 

SOOTHA™^ aEPCBLIO See 
borouglC wh^S parliamentaiy 

of Southampton ^nd one of thp *bo countj 

south coast of England, is beantifnllv“^^^ seaports on the 
of Southampton WateJ foiLna^fcSw 

on 


arcade on its exterior face. Four of the seven gates arc 
compamtiicly well presen ed — North or Bar Gate, South 
Castle Gate, Westgate, and Blue Anchor Gate The 
finest of these is Bnrgatc, in a room above which is Iho 
ancient Guildhall, where the quarter fc.<ssiODs are lield 
The representations of Sir Bens of Hampton and the 
giant Asciipart which formerly stood on each side have 
recently been oblitenlcd The castle, originally a Saxon 
fortress, and rebuilt when the walls were erected, was 
partly demolished in ] 660 After its rebuilding liad liccn 
begun by the marquis of Lansdowno in 1806, it was sold, 
and in 1818 the site was jmrccllcd out for building plots 
In the vicinity of the castle there arc sonic houses of veiy 
Mcicnt date, including King’s IIou.<=c (Early Xominn) 
'nic two old churches, St .Miclincl’s (originally Norman 
about the date of 1080) and Holy rood, have been in a 
pent degree modcmircd , the former contains a beautiful 
Lyranlino font and a monument to Sir B Lystcr, chicf- 
juslico in the 10th ccntuiy The Irencli chapel of ,St 
Juhen, originally ntt'ichcd to the hospital of God’s Ilonw^ 
founded by Hcnty "Mil for eight poor persons, is of 
jSorman architecture, it contains the bunal place of the 
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founded m 1550, and roorganwed in 1876, and Alderman 
Taunton’s school, founded in 1762, and lately remodelled 
The school board was established in 1 871 The benevolent 
and charitable institutions ate numerous, embracing the 
dispensary (1809), the royal South Hants infirmaiy 
(1838), the female orphan asylum, the homoeopathic dis- 
pensary (1873), St Mary’s cottage hospital (1873), and the 
Palk memorial homo (1876) To the north of the town 

15 Southampton Common, formerly part of the manor of 
Shirley, and adjoining the town to the north of Above Bar 
Street is the Public Park, prettily laid out and containing 
statues of Lord Palmerston, Dr Watts, and Mayor Andrews 
The town is supplied with water partly from artesian wells 
and partly from reservoirs The population of the muni- 
cijial borough (area 2004 acres) in 1871 was 63,741, and 
in 1881 it was 60,051 In 1885 the area of the parlia- 
mentary borough, formerly coevtensivo with that of the 
municipal borough, was evtended to include the parish of 
MiUbrook, tho ecclesiastical district of the Holy Saviour, 
Bitterne, the parish of St Mary Evtra, and the detached 
portion of Hound included within St Mary Evtra Tho 
population of this area in 1881 nas 84,384 It la repre- 
sented by tn 0 members 

Tlio importanco of tho port dates from tho Norman Conquesti 
and ivns ongmallj duo to its rolntion to Winchester It had a con 
sidoniblo trade in imo ns early ns 1162, and from Quoon Ifary it 
obtained a monopoly in tho importation of swoot nines from tho 
Giccian islands With Vemco and Italy it had a laigo trade as 
early ns tho 14th contnr>, and in tho snbscqiiont century it had a 
connexion with Newfoundland, whilo its Channel trade and its 
shipbuilding were also of importance About tho end of tho 16th 
century its trade had, howei or, begun to dochno, and the visitation 
of tho plnguo in 1665 tended still further to aid its rolrogression 
Some improioment took place in its prospects by tho creation of a 
Pier and Hnrhotir Commission in 1808, and tho orcetion of tlio 
Eoyal Yiotonn pior in 1831 uas a further atop towards prospenti, 
hut its modem trade really dates from the opening up of railway 
coinmnmoation m ith London in 1840 It possesses one of tho 6ncst 
natural harhoui's and has tho adiautago of a douhlo tido, a second 
lugh tide occurring two hours after tho first. While largely 
dependent for its import trade on its connoxion with London and 
its cosy communication with France, it has become an ontlot for 
tho maniiracturcs of tho midland and northorn towns. Its great 
tidal dock, completed in 1843 at n cost of £140,000, has an area of 

16 acres with a depth of 18 feat at low water, and tho inner dock, 
completed in 1861, an area of 10 acres and a depth of 28 feet. 
Two other docks ombrauiug an area of 60 acres are being con- 
structed There ore also four dry docks, caiHiblc of rcceiiing 
vessels of tho largest touna"o at nil tides Within recent years 
tho port has lost tiio ororlaiid trade between London and India by 
tho removal to London of the hoadqiiarters of tho Peninsular and 
Oriental Steam Navimtion Companj At present it is the head- 
quarters of tho Royoi Mail Steam Packet Company for tho West 
In^cs and tho Pacific (via Panama) and for Brazil and tho Biver 
Plato, tho Union Lino for the Cape of Good Hope, Natal, and East 
Africa, and the London and South Western Itniluny Company’s 
stearaors to tho French coast Stcainois also sail rogulorly for Ireland 
and various ports on the west coast of England , and tho steamers of , 
tho North Gorman Lloyd Companv touch at tho port on tho wa\ to 
and from New York, and also to and from Asiatic and Australian 
ports. Tho total number of lossols that entered tho port m 1876 | 
was 7840 of 1,201,801 tons, of which 3780 with a tonnogo of 201,434 
voro sailing losscls, and 4060 with a tonnage of 999,867 were j 
steamers Tho nnmbor thot cleared in the same j ear was 8047 of 
1,174,365 tons, of which 3994 (196,064 tons) wore sailing vessels, 
and 4063 (978,301 tons) were steamers In 1885 tho number of 
vessels that entoved the port was 9768 of 1,639,367 tons, of which 
3456 (175,900 tons) woro snihng i easels, and 6312 (1,863,457 
tons) wero steamers The nunibtr that cleared in tho same year 
was 9641 of 1,623,759 tons, of which 8360 (182,688 tons) were 
sailing vessels, and 6291 (1,841,071 tons) wore ateamore Since 
1846 tho trade has increased more than tenfold, although within 
rocont joars tho port has BUffoTcd from tho prevailing dulness 
Tho total volne of imports and exports in 1846 was £1,476,000 , in 
1880 tho value of tho imports was £0,205,188 and in 1884 it was 
£7,514,854 , for theso Inst joars tho lalue of tho exports of United 
Kingdom produce was £9,306,326 and £6,909,072, wliilo thoioluo 
of tho exports of foreign and colonial produco and manufactnres in 
1882 was £1,589,652 and in 1884 £1,150,954 Among the principal 
imports arc cocoa, cofito, corn (including maizo), apples, provisions 
(especially butter, eggs, and potatoes from Franco and tho Channel 


Isles), rum and brandy, sugar, wino, wool, and rags. Among tho 
principal o^orts of tho produco of tho United kmSom are animrol 
cotton goods, leather, linen goods, innchincrj, copper and iron 
goods, woollen and worsted goods Tlio number of ships built at 
the port in 1835 was 19, of 17,876 tons burden 

Tho Homan station of Clausontum was situated at Bittomo on the 
opposite sido of the Itclicn, whore oxtousivo Homan remains liavu 
lioen found Tho present town was founded by the West Saxons, 
probably soon after thoir landing under Cerdic and Qjnno on tho 
shores of Southampton Water in 496 The name Hantun seiro 
(Hnmptonshiro) occurs in the Saxon Chronicle under date 766, and 
Hamtun is first mentioned soparatolj in 837 Thoprofix “South" 
was probably added after tho aiinoxation of Wessox to ilcrciain 920, 
to distinguish it from tho Hampton in Hlercia afterwards called 
Northampton Tho town was itcqucntly ravaged by tho Danes 
in tliD 9tli and 10th centimes Canute, after his establishment on 
tho throno, made it Im occasional rosidenco, and Sontlinmpton 
beach is reputed to have boon tho seone of Ins rebuko to tho flattery 
of his courtiers, by tho demonstration of lus powcrlcssncss to 
control tho waves Southampton is mentioned in Domesday as 
Hontnno It possessed a mint ns early as 925 It was frequently 
Msitcd by sncccssivo monarchs from tho time of Homy I In 
1338 It topnlsed on attack of tho French and Genoese, In 1416 
it was tho rendezvous of tho ormy of Honry V for Franco, and 
dunng his stay in tho town ho dotcctcd tho conspiracy against 
him of tho oarl of Cambndgo, Lord Scropo, and Sir ’fliomas Grey, 
who woro executed outside tho Bargatc In 1612 the marquis of 
Dorset ombirkcd from tho port with 10,006 men to tho aid of 
Ferdinand of Spam against France, and in 1622 tho oarl of Surrey 
set out from it witli a largo fleet to escort Charles V Qiiccn 
Elizabeth hold a court at Southampton m 15GD On account of 
the ontbroak of tho plague in London in 1626 tho council was 
transforred by tho king to bouthampton, where on tho 7th Soptember 
a treaty was signed mth tho United Provinces. The town rcccii cd 
its first charter from Honry II , and a charter of incorporation 
from Henry VI in 1445 under tho stylo of “ major, bailiff, and 
bnigessos " Tins charter was somcnliat roodifiod by that granted 
by Charles I which romained tho governing charter till the passing 
of tho Municipal Act Tho corporation act as tho urban sanitary 
authority Tho town first returned mombors to parliament in 1296 
Among eminent uorsons connected with Southampton arc Dibthn 
the song writer, Bishop Pcacooko, Tliomas Fuller, and Dr Watts 
Sea BMerv ef Soat)iami>lin>,yif 3 SylmtcrOsilcs 1S83 

SOUTH AUSTEALIA, wluoli lies between 129* and Plato 
141* E long , has New South Wales and Victoria on 
tlio K, Western Australia on the W , and tho Southern 
Ocean on the S Originally its northern lino was 26" 

S lak, but by the addition of the Northern Territory, or 
Alexandra Land, the area has been extended from 380,070 
square miles to 903,690, and the northern border carried 
to the Indian Ocean The length is therefore from lat 
38° S to irS, nearly 2000 miles Being much more 
northern and less southern than the neighbouring colony, 
its present designation is incorrect in jioint of fact 

The southern coast-line shows two large gulfs, Spencer 
and St Vincent, — tho first 180 miles long, tho other 100 
Spencer Gulf is open to tho ocean, while St Vincent Gulf 
IS partly shielded by Kangaroo Island, with Investigator 
Straits as its westerly entrance and Backstairs Passage for 
an easterly one Yorfce Peninsula separates tho two gulfs. 

Port Lincoln and Sleaford Bay arc at the south west of 
Spencer Gulf On tho western side of Eyria Peninsula — 
the land westward of Spencer Gulf — are tho following 
bays — Coffin, Anxious, Venus, Streaky, Denial, and 
Fowler The junction of South and Western Australia is 
on the Australian Bight Encounter Bay is on tho Victo- 
rian side, with Lacepede, Gnichon, Bivoli, and Mncdonncll 
Bays to the south east Flinders, Ini estigator, and Nuyt 
Islands are south-west Capo Jervis is at the eastern 
entrance of St Vincent Gulf, Spencer at tho western 
In Northern Tomtory are Meliille, Adam, Arnhem, and 
Baffies Bays, Van Diemen’s Gnlf, Port Essington, and 
Port Darwin (lat 12" S ) Tho Gulf of Carpentaria 

divides tho territory from Capo York Peninsula of Queens 
land MolviUo, Bathurst, and Groote Ej landt arc northern 
islands The ranges of lulls are few, rarely renehing 
3000 feet One chain runs north from ^po 
Flinders range has Brown and Arden, 2000 feet Lo y, 
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neat Arl nlaulB , is 2330 feet Volcanic cones, as Gambier 
and Scbanck, are south easti near Victoria. In general 
the country is level, where not shghtly undulating It 
IS far from being well watered, especially to the west- 
ward and m the intenor The Murray, passing through 
Lake Victoria, had previously received most of the drain- 
age of the three eastern colonies The Torrens flows by 
Adelaide Few streams reach the ocean Cooper’s Creek 
drains part of Western Queensland The Indian seas 
receive the Alhgator, Liverpool, Boper, Macarthur, Daly 
and Victoria nvers Albert and the Coorong are lakes at 
the Murray mouth The depressed area northward con- 
tains Lakes Torrens, Eyre, Gairdner, Blanche, Hope, and 
Amadeus. The overland telegraph to Port Darwin passes 
mostly through an lU watered country, with oases around 
spnngs The population, 330,000, is principally within 
100 mdes of Adelaide, the capital, in lat, 35° S The 
leading places north of Adelaide are Qawler, 25 miles, 
Barossa 38, Knpunda 49, Angaston 51, Port Wakefield 60, 
Clare 90, Koonnga of Burra Burra 100, Moonta 100 
northwest, Kadina 96 northwest, Blyth 100, Morgan 
or Northwest Bend 105, Broughton 150, St Petersburg 
164, Port Pine 166 north-west, Port Augusta 240 north- 
ivest, Colton 320, Bhnman 360 To the east are Barker 
21, Echunga 23, Nairne 26, Kingston or Port Caroline 
170 southeast, Narracoorte 220, Penola 250, Gambler 
290, Macdonnell 304 Lincoln is 210 west. Adelaide 
Port IS 7, Glenelg 7, Brighton 10, Willunga 30 south, 
Goolwa, the Murray port, is CO south Palmerston of 
Port Darwin is the chief town of Northern Territory, 
Southport IS 25 miles south of it Other settlements ate 
mland mining townships. Thera are 36 counties, 4 pas- 
toral districts, 23 municipahties, and 112 district councils 
in South Australia proper 

Chmafe.— Excepting Westom Austraba, tins is the driest 
portion of the island continent The ram clouds from tho 
Pacific or tho Indian Ocean have little store left on reach 
mg the South Austrahau distncts Tho north-west snmmer 
monsoons favour the northern coast-lands, though tho rains 
penetrate but few miles inland. The trade-winds bnng 
only dry blasts from the Queensland side A large propo^ 
tion of the south western shore has a very partial deposi- 
tion, and even the southern Yorke Peninsula, laved by two 
peat gulfs, seldom shows any surface water The conflict 
betweeu the polar and equatorial currents occasionally 
tpows down ram m the interior, though many a thunder- 
storm fails to let fall more than a few drops But tho 
south eastern coast catches a fair amount of rain from 
the western breezes off the Southern Ocean The settled 
pstricts have winter rams, when Adelaide plama are 
Wormed from parched sterility to luxunant vegetation 
The average annual rainfall there is hut 20 inches with 
an maporabon of three times that amount In 
drj ■\^ear) Ad^aide bad only 16 inches In some years 

The intermf seashore 

interior, however, has been knoivn to have extensive 

coast, asatPort 

Darwin, has from 60 to 70 mohes, though for several 
months without a shower Tlie heat is con^erable durme 

cold IS felt severely on w!nte? 
mornings and mghts, even in the tropics when a doren 

k trnng to young children, though it never bnni uS 


gases On the contrary, when passing over eucalyptus 
forests it brings down health giving airs, in spite of 160* 
in the sun, or eveu 120° in the shade Diarrhoea may 
trouble in summer, and catarrh in winter , but, with a 
birth-rate of 39 in the thousand and a death rate of from 
12 to 17, South Australia stands more favourably than 
England in relation to health Becently, several town- 
ships had for the year but seven deaths in the thousand, 
exhibiting a freedom from mortality three times greater 
than London The death-rate of the colony during 1886 
was only 12 48 to the thonsand, uhile the birth-rate was 
37 70 One-third of the deaths were in Adelaide Eeports 
from the tropical Northern Territory speak of fever and 
ague, especially among imprudent gold miners 

Geology — ^The fow mountain ranges scattered throughout tho 
colony wero onco, in all prohahiht^, hut islands nsing m a 
inediterranean sea that connected tho Indian Ocean and Java Sea 
with the Southern Ocean Over at least tho southern half of 
South Australian tomtori tho u atcr flowed in Tertiary times. Tho 
climatic effect of such an archipelago of islands must hai e been 
ver^ different from what now is realized in that region Tlio nso 
of the country displayed that vast extent of arenaceous limestone 
forming the southern coast floor, and extending westward 
hundreds of miles in "Western Australia, and far castiiard in 
"Victoria. Tlie south coast is still nsing TUo Murray cuts its 
channel through this vast coralhno formation According to tho 
Bov J Temson Woods, tho newer Pliocene is near Adelaide, 
while the older is at Mount Gambler Tho Murray cliffs are 
Upper Miocene, and tlie Murraj flats aro Lower Miocene He 
finds little or none of Eocene Flint IauiIs oi-cnr in this lime 
stone, particularlj at Gambler The Biscuit conntrj, south cast, 
has flat limestone concrotionaiy cakes on tho sarfacc, more «r less 
rounded Beds of sand coior largo areas of tho recent rock 
Caves abonnd in flio Gambier district, provided with stalactites 
and stalagmites Subterranean mere now through some of tho 
raveras, and are occnsxonallj reached b> notnrnl sloping wolla 
Gambier exhibits much Brjozosn limestone Its 40 species and 
16 genera of Polysoa are in Lower Crag Tho coral hmestono 
there has extensive flint bands Fotvmtn^fcm are of many kinds, 
some of tho Khizopods aro still existing m Australian waters 
bbarkB teeth and large nanhli are fi-equcntlj met with Most 
fossUs are in casts, except Pccten, Bryosm, Bchim, Ac. Tlic 
Mnnay chffs mark the remains of an extensive formation, since 
largely denuded. The Gambler deposits prove the presence of an 
ancient deep sea, when little of Australia, ns we now perceive it 
had any existence Tlie South Australian ranges are generalh of 
rnmanr order, the Silurian formation being often pierced or 
flmed by Igneous rocks, which hare tmnsmntcd the strata 
While granites and granitoids are in great masses, the basalts and 
greenstones of a later age are not wanting in the ranges The 
^mary rocks are obseircd, also, m Eyria Peninsula, Port Lincoln, 
w very prominently in tho 

Northern Temtory Flat topped sandstone Mis prevail north 
Westwart and. south eastward tho Tertiary rests on a 
gromto floor Eostwarf there is tho same Pnmaiy presence, with 
c^stallino monnteins developing silver mines just over the border 
Metomorpliic rocks, ming amidst Tertiary beds, are strong in 
lorlce FoniDsnl^ prodncing much copper Tho tablelands are of 
nomontol sandstone, often on qnnferons limestone Desert 
stone may be Miocene Near the Viotonan bonndarv, in tte 
southeast comer of South Australia, recent volcanic'^ action is 
apparent. Several of the lakes there were once craters Tlie 
®®^*'sl“kstand, occupies tho centre of Mount 
Qamhier The banks are nearly 300 feet high, and aro formed ot 
lavas and Tolcahio ashes Cinder walls are detected and oilier 
^neties of volcanic products Several smaller con^ sCund the 
mount Tho country itself is of tho usual TeX^ W 
stone, more or less covered with ashes Mount SchanX^tween 
GambiCT and the sea, is known as the Deni s Punchbowl Tbi<t 

kanproos, emus, wombats, Ac. gigantic 

AvfSn c'^^iXto W^aioSi^^^^ 

a gold mine In 1841 the flrat to possess 

near Adelaide, disclosed to viBWBillpr^Io!ii^”‘^' 
the had times in 1 813 the Snd J of 

1845 the wonderful '“i"® In 

land, 10,000 acres, cost 'vrought The 

dividends to sliareholdors wero several vears the 

colonial mineral e"x?Xr3oTonW?oterae 
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1843 Tho copper declined as prices fell It was £322,083 in 1885 

£702,880 ten jears before iMtl’i 
mines Mcro closed Between 260 
and 400 miles north of Adelaide a very iicli copper district exists 
Lend is xery abniidant. Manaanoso, nickel, bismuth, antimonv 
and sill er liai o boon mined Tin is seen in granitic places Iron 
occurs 111 almost all formations and in all conditions There is 
abundanM of hrematite, micaceous, bog, and other ores rich m tho 
metal Tali^er and other mines paid in silver The wonderful 
Silvorton, of Barnor ltangcs, in a desert, isjiist outside tho boundary, 
though 300 miles onlj from Adelaide w hilo 600 from Sj dnoy Gold 

was got from a quarts \oin at tho Victoria mine, near Adelaide, as 
early as 1846 but did not pay tho company Partial gold w orkinc 
has been roiidnctod at Echiiiiga, ic., ni sonthtm hills There are 
rich alhuial and quartz gold mines in Northern Terntory, at from 
100 to 160 miles south of Port Darwin For tho year 1884 tho 
yield was £77,036 Of 1349 minors 1205 were Chinese Gold is 
now w orked at ‘Waukaniiga, 226 miles north of Adelaide. Conner 
tin, and sihoi are found in Northern Terntory Among other 
minerals asbestos, roofing slates, and fine marbles may bo named 
borne forty years ago precious stones, csnccially ganiots and 
sapphires, wore gathered in tho Barossa IIills Carbonaceous 
nntcnal is found at tho Cooroiig, i,c , j iclding 60 jKr cent of oil 
Mkc l!. 3 T 0 has a riido coal Ivapunda marble quarry is a success 
In 1885 there veto 16,493 ncrca leased for minerals Tho ^alno 
of minerals exported m 1886 was £338,132. 

AgrieuUure — This is essentially an agncultiiml colony In its 
firat establishment, farming was intended as tho main occnpation 
Tho land was cut up for sale into eighty acre lots with tho view of 
settling tho people on am\al, and concentrating tlicm, instead of 
lianng them scattered ns in tho neighbouring colonics, m which 
pastoral pursuits comjdotoly dwarfed the farming industry This 
w ISO provision made the colon} for years tho supplier of breadstufis 
to Sydney, l^lclbourno, Brisbane, Perth, and Aueklaiid As ncigli 
hours became wheat pi-odncers, Adelaide merchants had to seek 
markets in Natal, Mauntius, the Capo, or oven Europe At all 
times tho state has lent orciy assistance to agncultiiro. As tho 
colony sulTcrs more from drought than anything else, public rcser 
X oirs are constniotod and artesian wells are sunk Forest culture 
has especially attracted Goxernment attention Heforesting and 
tho establishniont of nurseries for tho trees, fruits, and vegotahleb 
of other lands go hand in baud Forest reserves already amount to 
160,000acrcs Hundreds of thousands oftreos are annually planted 
Tho land system, sound at tho beginning, has boon repeatedly 
amended, especially with a x low to tho advancement of pastoral 
iiitoi^ts Instead of cash sales, ns formerly, conditional purchases 
may Uo made, ottcuding over a long period, subject to conditions 
of residence and cultivation At tho end of 1884 only ton million 
acres had been purchased There iron,, however, 63,000,000 acres 
enclosed, chiofiy for pasturage, and 2,785,190 under cultivation 
Tho crop for JIareh 1885 was ns follows —wheat, 1,942,653 acres, 
fallow, 450,636, hay, 308,429, artificial grosses, 23,217, barley, 
16,697, laconic, 8649, oats, 7204, orchard, 5825, potatoes, 6066, 
pcaso, 4001, xnneyard, 4690 Tho culture indicates a warm and 
diy climate, dilforcnt from New Zealand or the tropical coast of 
Queensland Tho product of South Australian fields is so much 
smaller per acre than in any of tho ncighbounng colonics that only 
an open level countiy of cheap land, xvith olTectivo macliiiiory at 
modorato cost, could bo managed at a profit. Going northward 
from Adelaide tlio country becomes too dry for roots, and then too 
prccanous ex cn for wheat The county of Adelaide is voiy favour- 
ably placed for x incyards, olivoyards, and orchards. About half tho 
olive trees and n third of tho almond trees are there Of 3,704,107 
grape vinos in tho colony, Adelaide county had 2,158,468, and 
Light, in tho neighbouring hdls, had 860,350 There wore in 
1884 478,535 gallons of xvino made. Tho commissioners lately 
reported that tiic light white xrincs kept sound and good, while 
full bodied red xrincs continue to improve xnth ago The 'Water 
Conservation Department is of great service to agncultnro Tropical 
cultivation receives some attention already in Northern Territory 
Tho Chiueso raise nco crops, there being heavy nuns near the coast. 
Daly rix or has ovcellent soil and climate for sugar and coffee 
Tho pastoral progress has been considorablo, notwithstanding 
want of moisture In 1886 there wore 1628 leases over 214,916 
sonaro miles, besides 257 annual leases with 11,214 square miles. 
Tliero wore then 168,420 horeos, 389,726 cattio, 163,807 pigs, 
6,696,406 sheep (twenty sheep per head of population) Of 
these tho settled counties had 151,068 horses, 179,206 cattle, and 
4,996,894 sheep In Northern Terntory, with 136,000 cattle, 
there wore in December 1885 6000 horses and 40,000 sheep, that 
country, eTcepting in tho dry interior, being unfitted for wool- 
bearers Tho totid ovport of xvool grown in South Australia had 
only tho value of £1,671,776 in 1886 Tho prices obtained wore a 
fourth less than ton v ears before. Tho rabbitpest is felt as scnously 
in pastoral as iii agricultural operations Kangaroos ore far less 
troublesome to stocklioldcis than in Queensland. Where xvator ' 
can bo procured by dams, reservoirs, or wells stock can bo kept, 
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since, whore tho groM fails, cotton bush and xaiioiis saline 
s^ply sufllcicnt food An artesian well lately w as sunk 1220 feet 
l^Ml IS remarkably fine there Wlulo a South^Au8tra"m menno hi^ 
27M serrations to an inch of wool, a Leicester sheep has but 1860 

soparatod from the neighbour 
iiatuial boundnnes , hence tho fauna includes 
many animals whicli are also to bo found in the land lying to tho 
CMt and xvest Tlio northern half of tho colony lies within the 
tropics, and imss^ra a tropical fauna, xvhii,his, however, praotic 
ally identical with that of northern Queensland In spite of its 
immense extent north and south, and a corresponding diversity in 
climate, the colony is poorer in animal life than its neighbours 
It possesses thirty five genera of mammals, 'flicso iiichfde both 
genera of the oidir Slonotrcmata, — tho ^hidna, or spiny ant 
cater, and tho OmilJimhyiuhm, or duck billed platypus, both 
of which are found also in eastern Australia and 'riismonia Tho 
other Older of Mammalia associated w ith Australia, tho Marstmalia, 
*** South Australia. It contains seven genera 
of Maeropodidas or kangaroos, including tho wallaby and kangaroo 
rati four geiiore of r/talangultdas, or opossums, and five species 
of D^jundm, or “•native cats." Two genera of this family are 
peculiar to tho region— the Clualoccreua and tho Antielunomys tho 
latter is found in tho interior It is a mouse like animal with 
large cars, and is remarkable for tho elongation of its fore anii 
and hind foot and for tho comploto absence of tho hallux 1 ho 
JrhasMloTnysg or 'wombat; ono of tlio largest of tho marsupial^ is also 
found in South Australia, and tho curious Myrmecdbws, or ant- 
eater of W cstorn Australia This remarkable animal is about tlio 
sire of a squirrel , it iwssesscs fifty two teeth (a greater number 
than any known quadruped), and, unlike tho other members of 
its order, the female has no pouch, tho young hanging from nipples 
concealed amongst tho hair of her abdomen The Oltanvpus, with 
jiccnliarly slender limbs and a pouch openmg backward, is found 
111 the interior Tlio remaining Mammalia consist of tho dingo, or 

native dog, and a few spocios of Murtclai, tho mouse fomily, and 
Cheiroptera, or bats There are about 700 species of birds, 
iiiclndiiig 60 species of parrots Of tho 9 families jicculiar to tho 
Anstralian region, 5 are well represented, uicluding the Mdiphagi^ 
(honey suckers), Cacaticidas (cockatoos), Plalyccreulai (broad tailed 
and grass parroqnots), Megapodidm (mound makers’) and Casmnda> 
(cassowaries) Tho last named family is represented by tho 
Jlromimts, or emu, which is hnnted in some parts of the colony 
Itoptilcs are fairly represented there are fifteen spcoics of 
poisonous snakes Tho lizards are very peculiar. South ana Wostom 
Australia contain twelve peculiar genera. No toiled Amphibia exist 
in tho continent, but frogs and toads are plentifnk 
Flora — Tlio plant species resemble those of tho eastern colonics 
and Western Australia, but are more limited in variety The 
colony, from its dryness, lacks a number known elsowhere 
Enormous areas are almost destitute of forests or of timber trees 
Tho Eucdlyplus family, so valuable for timber and gum ns well as 
for sanitary reasons, are fairly ropresentod Acacias are abundant, 
tho bark of some being an article of commerce Flinders nngo 
has much of tho valuable sugar gum. Eucalyptus Corynocalyr, 
which IS being now preserved in forest reserves Its timber is 
X ery hard and strong, not warping, resisting damp and ants Tlio 
head flow orod stnngybark, Euc. eapitellala, has a jwrsistont bark 
A sort of Btnugybnrk, Nice, teliidonta, is found in Northcni 
Territory The gouty stem tree (Adansonia) or monkey bread of 
tho north is a sort of baobab About 500 northern plants are 
Indian Tho Tamarvndus tndica occurs in Arnhem hind, with 
native nee, rattans, and wild nutmeg TIio cedar is of tho Indian 
xarioty Fines are numerous in tho south, palms in the nortli, 
among tho most beautiful is tlio Kentia aeimhuUa Banksios are 
very common in sandy distncts. Flowering shrubs are common in 
tlio Boutli There are 130 known grasses in Northern Tomtoiy 
Ftshertes — ^Wholing xvas formerly an important industry about 
Encounter Bay, as sealing was in Kangaroo Island. The whales 
have migrated, and tho seals are extermmated On tho northern side 
tropang or bCclic de mer fishery has commenced, and pearl fisheries 
have been established Of fish within colonial waters there are 
forty two peculiar genera. Tho tropical nortli has similar fish to 
those of North Queensland, wlulo those of southern bays resemble 
many of the species of Victonn, Tasmania, and Now South Wales 
There are tho barracouta, bomto, bream, carp, catfish, rock cod 
and Murray cod, conger, crayfish, cuttle, dogfish, col, flatfish, flat 
head, flounder, flying fish, gadfisli, graylmg, gurnard, hake, John 
Doiy, ray, salmon (so called), schnanjior, stahorse, shark, sole, 
squid, swordfish, xvhiting, Ac. Though called by English nomes, 
the fish do not alw ays correspond to those in Europe. Tho Murray 
cod IB a noblo freshwater fish 

Commerce — There is littlo spcculabvo trade, tho shipping being 
employed in tho oonxoyanoo of tho exports of the colony and 
the introduction of needful supplies Tlio imports dunng loot 
amounted to £5,749,363, of which £2,983,296 camo from tho United 


« One genus of this rcmsrkablo funUy— Uic Hpoa~-U conflacd to tho dlilrict » 



S 0 IT — S 0 U 



£1»>.201 from Canada, £230, 093 from Maunhus, £54, 9W from , 
China, £40,023 from rrancc, 

from ^o^va> and Sweden, £180,230 States j 

Of the exports, £0,023,704, there went to the Umtod Kinrfom 
£4 0bl,S04, Xen South -Vlalcs, £773,240, Victoria, £051,010, 
Qucinsland, £253,740, Capo Colpnj, £240,844, India, £144,287, 
IVcstcrn Australia, £132,554, ^atal, £78,118. France, £57,600, 
jranntius, £52,010, Belgium, £33,092. Among tlio esmorts 
dunn* 1884 «crc wool, £2,010 020, wheat, £1,094,005, flour, 
£794,812, copper, £405,231, sheepskins, £87,455, siherlend, 
£00,552, hark, £46,040, jams, £35,338, horses, £30,845, tallow, 
£28 403, wine, £17,001, gold, £16,469 There were imported 
overland 411,307 sheep, and exported 168,770 Of shipping, 
there entered 1120 vessels of 909,835 tons, and cleared 1111 of 
925,157 The Bntish amounts were 768,801 and 783,121 tons 
rcspcclndj In the Korthern Temtory the imports were 
£140,229, cx]»rts £90,411 , the gold export lor the last six months 
of 1885 «-as £33,869 The assets of the eleven banks at the close 
of 1885 w ere £13,380,716,— total deposits £5,880,960 The Govern 
ment savings hanks, on Jnne 30, 1885, had 53,164 depositors, with 
£1,571,283 as hahnccs— five por cent interest being allowed- 
{fniiufacliires — inercased attention has been lately directed to 
local inilustncs, and n more protective tanif has been enforced with 
a view to their dcidopracnt. The official returns for March 31, 
1880, gav 0 040 works employing 7962 men and 1350 women. 

Communicaiion — Iho district councils have charge of many of 
the roads The general dryness of the country is faa onrahio to the 
condition of roads Railways have been constrncted for the con 
aejance of farming produce to market, tlio carnage of minerals to 
l>ort. and tho tapping of the Murray nver traffic from the east. 
At tiio beginning of 1886 thoro wore 1211 miles of railway open. 
Olid 570 in course of constrnction Tlic working oxpcnscs dunng 
1885 came to £380,000, and tho revenue to £566,000 There oro 
bcvcrul tramways, supplementing railway traffic. 

If'dler Sufphj — The Government is aiding tho railway nioa oment 
for o^ieniug out the intcnor by the construction of waterworks and 
public rtsen oirs To supply Adelaide, independently of tho Torrens 
riai.r, there has been an expenditure of £860,942 Kapunda has a 
rcictaoirof 41,200,000 gallons, Port Pine of 25,700,000, Mount 
Barker of 0,000,000, Port Augusta of 066,000, Mount Gamhioi 
and Gawlcr each of 279,000 Thero arc large storage tanks nt 
many places, c <7 , for 810,000 gallons at Moonta. 

Admimstration —Tho governor is tho representative of tlit 
trow u. Tho Icmslatia 0 council, of twenty four momhers, one third 
retiring caoiy three years, is chosen by 82,000 electors. Tho house 
of assomhly, of fifty two members, is appointed for three years by 
00,000 electors. Responsible government dates from 1856 Tho 
public debt, contracfcil for useful public works, was £18,000,000 
in 1880 For tho a car 1884-85 the revenue avas £2,167,931, but 
expenditure was £2,430,513 A revision of tho tanif was necessary 
Customs alcldcd £511,230, railways, £662,455, against working 
exiicnscs £411,850, land sales, £333,309, land rents, £132,018, 
waterworU, £72,300 Tho cxponditnro included £311,189 for 
public works, besides loans, pohcc, £102,784, civil establish 
ments, £73,828 , legal, £50 051 , chantahlo institutions, £86,908 
(there being no poor law) , military defences, £39,473 , immigra 
tion, £31,125, Al Tlio STorthom Territory gave £71,618 ns re 
ceipts to the state, hut with £85,000 charges, Tho revenue for 
1885 80 was £2,279,035, and tho oxiwnditure £2,383,290 Ko 
Auatralaaian colony has done so much for tho good of the abonfancs 
and the adi aiicc of good morals ns South Australia Tho admiius 
tration is yust and firm, being well sustained by public soiitimcut 
Idiunlton — Aot being so wealthy ns lU eastern neighbours, the 
colony lias not been able to devote so largo an amount to schools , 
itill, a grant of £120,000 was made dunng 1884-85 towards the 
instniclion of 50,000 numb Of 450 sclioobt, half are called 
imbliL, half provisional tor thinly peopled distnets. Faynicnt 
from s'-holars IS not dispcnad with as lu kictona. Lands are 
Uing tn njnrl ns cduc.ationnl grants for tho future All religions 

of tho law, none receiving 
1 ® reading is sanctioned before school houre, 

Thi h »ons may be nven at the close of school tinw^ 

The tdrlvKlcnniveraitv, so nchly endowed by tho colonists, 
SI ^7550/rom the loevl parliament 

. " : .-I'l IpJ'nk the Xorthcni Temtorv. the wonulMmn 
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a hundred females, but has 3000 Cffimnmem More than half the 
people of South Australia, wheflieropnglisb or German parentage, 

^ nativ 0 born In 1886 the popnlatira was 825,000 
mstory —Though the coast of Northern Temtory was well 
known to Portuguese and Spanish navigators as Mrly as perhaps 
1580. being called Great Java, it was not surveyed tiU 1644, when 
Tasman iSd down the line of shore pretty accurately The 
western part of the southern coast had been seen and named Nnyt s 
Land in 1627 But Flindc s, by bis discovery of tho two great golfs. 

Kangaroo Island, and Encounter Bay, in 1802, wm tlio ii^ to 
reveal South Austraha proper Captain Sturt desccndid tho 
Murray in 1880, and looked over the hills near Addnidc Tlie 
first to direct attention to a settlement thero was Major Baron, 
who communicated with the colonial office in February 1831 
Ills suggestion was to establish, at no charge to tho Bntish 
Goveminent, a pnvato companj, that should settle a party on 
Yorke Peninsula. He believed a lar« nver entered Spencer 
Gnlf In August Colonel Torrens and others proposed to pmrehase 
ln«a between 182“ and 141“— 500,000 acres at 5s. an acre Some 
were 111 favour of Spencer Gulf, others of Kangaroo Island, an^ a 
few for the mainland towards the Murray Memonalists in 1882 
sought a charter for the South Australian Association, giving 
extensive powers of self government Land sales were to pay the 
passages of free labour, chiefly young mamed people, and no con 
victs were over to be sent thither Lord Godench did not favour 
the scheme, and thought a colony with free institutions might 
prqndice tho interests of New South "Wales, while free trade 
would interfere with tho English navigation laws After much 
negotiation, the English anUionties regarded the scheme more 
favourably, but would not consent to give tho company the powers 
they sought The company receded in their demands, and offered 
security lor the proper observanco of law and order, while deposit 
ing cash for the purchase of land. Captain Stmt in 1884 
informed the colonial secretary that Spencer Gnlf and Kangaroo 
Island were objectionable, but that the eastern side of St Vincent 
Gulf was the best locahty In 1836 tbo ministry got an Act 
passed for the erection of a colony, under commissioners ap^inted 
by the crown, who would he responsible for their acts to the Bntish 
Government It was arranged that a local government shonld be 
establisbcd when the settlement bad 60,000 people Mr Georra 
Fife Angos advanced a large snm as secunty to the state ThouA 
the first settlers wore sent to Kangaroo Island, all were afterwaras 
gathered on the Adelaide plains The colony was prodoimed 
under a gnm tree, December 28, 1886 Groat delay took place in 
tho survey of land. The South Austrolion Company purchased 
largo tracts from tho commissioners at 128 pci acre and sold at 
20s. A general spccnlativo spmt arrested progress Governor 
Gawlcr went into extravagant outlay on public buudings, Ac., and 
drew against ordeis upon the English treasury Such ^fficulties 
arose that the British rulers had to suspend the charter in 1841 and 
make South Australia a crown colony A revival of prosperity took 
place when the farms were tilled ana poverty had taught prudence 
Copper and lead mines were subsequently discovert Kapunda 
in 1843, and the Burra Burra copMrminem 1846, greatly aided in 
the restoration of commercial erwt Tlie gold fever m Victoria 
drew off numbers in 1862 , but tho good prices fben realised for 
breadstuffs {rave a great impetus to farming It deserves to be 
mentioned that rarely if ev or has a colony been so favonred os 
South Austraha in the character of its early settlors. (J BO ) 

SOUTH BEND, a city of tho United States, the county 
seat of St Joseph county, Indiana, received its name from 
its position at a great bend of tho St Joseph nver, which 
IS uaxigable to this point from its mouth at St Joseph on 
Lake Michigan By railway the city is 85 miles east of 
Chicago It IB a great manufoctunng centre, with iron- 
works, carnage, xvaggon, plough, and sewing machine' 
factories, flour mills, paper-mills, <Lc The court-house is 
one of tho best buildings in tho State , and the Eoman 
Catholic university of Notro Dame, St Mai/s academy, 
and St Joseph’s academy are institutions of some import- 
ance The population of tho city numbered 1652 in 1860. 

7206 in 1870, and 13,280 m 1880 

SOUTH CABOLINA, one of the onginol thirteen Plato V. 
States of the American Union, commonly known as tho 
Palmetto State, from tho abundance of this kind of palm 
on the coast, once formed a part of that vast terntoiy of 

, Spaniards under the name 

of Florida and by tho French under that of New Franco , 
or, to be more concise, it comprised the southern or lower 
portion of what was formerly styled Carohno, and subse- 
quently divided into North and South Carohna. It lies 
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between 32* 4' 30" and 35“ 12' N lat and between 78* 26' 
and 83“ 49' "W long In shape it is an irregular triangle, 
the ^erte\ resting upon the Blue Cidgo ^Mountains in the 
extreme north-Avcst, while the Atlantic forms its base 
It IS bounded N and NE by North Carolina, SE by 
the Atlantic, and SW by tho Savannah river, ivhich, 
with its tributaries the Tugaloo and Cliatauga, separates 
it from Georgia Tho state is 189 miles long and 160 
broad, containing 30,961 square miles or 19,815,040 
acres, and is divided into thirty-four counties (formerl}' 
districts) At tho census of 1880 the population 
numbered 996,677, of whom 391,105 wore white, tho rest 
itface. coloured Verj' few Indians are to bo found Tho surface 
may bo about equally divided into high, middling, and 
low land, the last-named rising from tho sea coast, whore 
it IS very flat and level, and gradually increasing in 
elevation towards tho interior, where it attains a mean of 
260 feet, continuing to tho north lino, where, after varjang 
from 300 to 800 feet it reaches its highest cle\ation of 
1000 feet. Tho land along and near the* coast is low, 
marshy, and swampy, especially on the rivers’ banks, rolhng 
and diversified towards tho centre, and undulating near tho 
mountain slope, but in places abrupt, ICibg’s Mountain 
rising almost perpendicularly 600 feet The chief eleva- 
tions in this section arc tho ^luda Mountains, spurs of tho 
Blue Bidge, King’s Mountain (1692 feet). Pans Mountain 
(2064 feet). Table Bock (3000 foot), CsMar’s Head (3118 
feet), and Mount Pinnacle (3436 feet) This region abounds 
in beautiful and picturesque scenery, rendering it attractn o 
to tourists, and making it a great summer resort, 
rers Tho land is irrigated and cll-drained by numerous 
niers, tho largest of which is tho Santee, formed by tho 
Saluda, Congareo, Catawba, and Watereo, uniting at the 
centre of tho State Tho other rivers of any size are the 
Waccamaw, Ljmeh’s, Great and Little Pcedeo, forming the 
Poedee, Black, IVando, Ashley, Cooper, Edisto, Combaheo, 
Ashepoo, Coosaw, PortKojal, and Broad (on tho coast), 
this last being more of a baj Tho sea-coast is fringed 
by numerous islands, and indented by baj s and inlets, — 
Winyaw and Bull’s Baj s. Charleston Harbour, Stono Inlet, 
North and South Edisto Inlets, St Helena Sound, and 
Port Koyal, — tho last one of the finest harbours in tho 
world, os its name, said to have been given on this 
account bj tho early discoverers and explorers, would 
imply Tho entire coast south of Winyaw is composed of 
a network of creeks and sounds, so that, for small craft, 
navigation inland may bo had from this point to the 
mouth of the Savannah on tho extreme south-west Most 
of the rivers rising in the mountains are navigable nearly to 
tho foot-slope Here numerous rapids and waterfalls afford 
excellent mdl-power Canals throughout tho State ai'e not 
numerous, tho few formerly in use having been abandoned 
in favour of tho railroads Tho Santee Canal, connecting 
that river with tho headwaters of tho Cooper, 22 miles in 
length, has given place to the North Eastern RailwTiy 
lunate Tho chmato of South Carolina is mild and genial, snow 
falling in tho mountains but rarely in tho middle sections, 
and seldom or never along tho coast Tho sea islands 
generally, as well os tho pine barrens, are healthy, furnish- 
ing tho planter with a summer homo and safe retreat from 
tho malaria of the rice lands Those regions wore formerly 
innocuous to tho whites, as they still are to tho negroes, 
but subsequent clearance and cultivation have rendered 
them fatal in summer The midlands are considered 
healthy in all parts except hero and there along tho creeks, 
while tho mountain region is unexceptionable. 

Jotth- Tho coast of South Carolina, hko places in tho saino Inhtudo, is 
uaLcs subject to violent storms, tornadoes, and cj clones, which make 
their annual visits on or about tho autumnal equinox, doing much 
damage Till quite recently tho district has never been senouslj 
Irouwed with earthquakes. Slight tremors have mdcod boon felt 


and recorded since 1754, without, howoior, causmg serious injury 
But on tho night of tho 31st Au^ist 1886 Charleston was visited 
by an carthquako which was followed bj other shocks and tremors, 
which coutuiucd night and daj at mtonals with greater or less 
noloncc, ns tho following list shows — 


August 27 
August 28 
August 31 


Sopt. 

Sept 

Sopt 

Sopt 

Sopt 

Sopt 


1 shock, slight. 

1 shoi k, slight 

6 shocks, dcstructii c 
3 shocks, SOI oro 
3 shocks, SCI oro 

2 shocks, SOI ore 
2 shocks, slight. 

1 shock, iiiodorato 

2 shocks, shght 


1 shock, slight 
1 shock, slight 

1 shock, slight 

2 shocks, inodomto 
1 shock, sol cro. 

1 8hock,modcratc,loca] 
1 shock, severe 
1 shock, moderate 
1 shook, slight 


Sept 8 
Sopt 10 
Sopt 12 
Sept 16 
Sopt 21 
Sept 22 
Sopt 27 
Sept 28 
Sopt 30 

Tho main shock was vorj destructive to projicitj, while about 
forty lives wore lost, and many moro wore injured Crevices 
several jards in length and varying from ono to four inches in 
width appeared, and in somo places in tho suburbs of tho city 
fissures of much Inrgoi proportions throw up water to tho height 
of sovcml feet There was no vrarning given except that in tho 
small town of Siimmcrv lUo, about 22 miles to tho north, consider 
nblo disturbance was caused by thuds and tremors with detona 
tions on tho 27th and 28th, folt on tho latter dato to somo extent 
in Charleston Tho violence of tlicso shocks was confined abnost 
cxclusivolj to this State, though they wore folt in a slighter degree 
in Georgia and BTorth Carolina 

Tho soil in tho low country is roniarknblj fertile, tho nver Vcgola- 
swnmps and reclaimed marshes being admimbly adapted to tho tion 
cnltivation of rice, while tho sandy loam of tho sea islands and 
surrounding mam produces tho finest long stapli^ black seed, or 
sea island cotton of silkj fibre As wo recede from tho salt tho 
staple becomes shorter and tho plant has o less luxuriant growth 
Tho nco produced hero, noted abroad as Carolina nee, is eonsidored 
first in tho markets of tho world Tlio State was tho first to 
introduce nco culture in America, tho seed hav ing been brought 
in 1693 bj a vcssol from Mada^car Abundant crons aro raised 
of wheat, rjo, maize, oats, barlcj, buckwheat, pease, hcans, sugar, 
tobacco, indigo, sorghum, broom corn, sunflower, guinea coni, 
svreot and Insh potatoes, hemp, flax, and hops Numerous 
orchards, all over tho State, furnish quantities of apples, pears, 
quinces, plums, peaches, ncctannos, apneots, cherries, and along 
tno coast figs, oranges, lemons, olives, and pomegranates The 
raspberry, blackborrv , mulberry, and whortleberry aro produced 
Tho strawberry is extensively cultivated along tho ooast, and 
shipped in immense quantities to tho northorn markets Of nuls, 
the walnut, petan, ohestnut, hickory , slioll bark, harcl nut, and 
chinquapin may bo niontioncd Tho grnpo grovvs wild in many 
portions of tho State, and in great vanotics, wlncli, when culti 
V ated, y lold a dcbcious wiiic In ooi tain sections hmidrods of acres 
aro devoted to tho ciilturo Tho gardens and farms produce in 
abundauco turnips, beets, jiarsnips, carrots, urtidiokcs, mustord, 
benno, rhubarb, arrowroot, water and musk melons, cucumbers, 
cabbages, kale, lottuce, cay enno popper, squashes, okm, puni^pkins, 
onions, leeks, beans, radishes, coloiy, groou pease, and tomatoes, 
the last two from early spring to midwinter ^lo jasmine, 
Cliorokco rose or nondescript, wild honeysuckle, and sweet brier 
porfumo tho woods , tho dog wootl and fringe tree “hoMd m tlio 
forost, and garden llowois in tho cities, especially Oliaricmon, 
Columbia, and Beaufort, aro tlio admiration of strangers Con 
spicnous among those aro tho CameUia jajtoniw of all vanotics 
and shades, azalea in every hue, roses of numberless doscnptions, 
hyacinth, snowd^, violet, dahlia, tulip, verbena, sweet 
and holiotropo miiablo and almost inoxhaiistiblo forcste oxtoiid 
over tho creator part of tho State, tho long loaf or yellow pin«^ 
confined cliiofly to tho low country, covonng 10,000,000 acres, and 
funuslung immonso quantities of timber, tar, pitch, turpentine, and 
rosin Hero and olsowhoro aro found tho magnolia, sweet and blacK 

gum, white, water, rod, and livo oak, black walnut, elm, hickory, 
maple, sycamore, ash, cypress, chestnut, beech, locust, porsunmou, 

dogwood, iwplar Tho palmetto is peculiar to the coast. 

Tlio foists abound in deer, wild turkeys, foxes, wild cats, Anima , 
raccoons, opossums, rabbits, and sqmrrols , and along tho water 
courses aro found tho musk otter, Ac Among tho aro 

pigeons, doves, partridges, woodcock, snine, 
ducks, inoluding tho Lnglisli or canvas back, teal, bla^cad, A& 
Freslnvater fish of ov eiy vVety are taken in all the in the 

intonor. and tho bays and inlets furnish whiting, mackerel, bara, 
flounder, sheophead, shad, mullet, Wackfi^, ^nTcara 

turtle, siirimpi crabs, and oyslom Qimntitics of !^Xkmc“hS 
have been furnished by tho fish commissioners for stocking tlio 

waters . x,.* Gold is found in Minoiala, 



AbbovUlo counucs , copper m s„.,rtanburg, 

lead in tho last , iron of a superior quabty in Union, bpin b. 

and Pickens, manganese in tancaster, lork, Chester, 
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TJuion, Spartanburg, Greenville, Fidrens, Anderson, AbboviUe, 
and Edgefield , bismuth in Chesterfield and Lancaster , plumbago 
in Spartanburg , soapstone in Fairfield, Chester, York, Spartan 
burg, Laurens, Greenville, Pickens, Abbei illo, and Edgefield , coal 
in Chesterfield and Marlboro Limestone abounds in nearly all 
tbo upper counties, but chiefly in Laurens and Spartanburg The 
finest blue and grey granite is found in the middle and upper 
sections , sandstone, burrstone, and flagstone in Edgefield, Pickens, 
York, and Fairfield. Potteiy and porcelam clay, quartz, and sand 
for glass exist in many places Tuomey states that “ the aluminous 
formations that occur in immense beds of the finest porcelain day 
are often exposed by the denuding effects of water and ho m xich 
strata upon ue very surface, ready to the hand of the manufacturer 
Between Aiken and Graniteville the bods are in many coses 60 feet 
thick, nhile those in the Savannah nver near Hamburg are from 10 
to 15 feet and of unsurpassed pnnty " The Aiken council committee 
report in this vicmity immense bras of different kinds of clay, from 
the purest and whitrat kaohn to the dark coloured mud of which 
bncES arc made, sands of all hues, some as fine as flour, others 
with large coarse crystals, siliceous earths of many kinds, ferru 
gmous sandstones, conglomerate shell, burrstone, mica, fddspor, 
and oebres of different colours. But a short distance off a deposit 
of magnesia is found, and potash can readily be made in the 
surrounding forests Experts have pronounced the sands to 
admirably adapted for making glass and crystal, and the rmallly 
of the kaolm is admitted to m equal, if not superior, to that of 
which Staffordshire ivarc is made. It is doubtful if the combma 
tion of the ingredients of glass and earthenware can be found in 
such immediate proximity anywhere else Mineral springs exist 
in several of the upper counties 

Enilroads are on the increase The South Carolina Railway, 
between Charleston and Augusta, Go., was, at the tune of its com 
plotion, the longest continuous railroad in the world. 

Manufactures are growing in importance, chief among them ore 
cotton yam and cloth, flour, lumber, turpentme, and fertilizers 
Tlic capacity of twenty nine mills now in operation is estimated at 
14,821,166 Hi of yarn, 79,442,327 yards of cloth, and the value 
of product 69,097,464 In 1880 there were 82,824 spindles and 
1676 looms, in 1884 196,112 spindles and 3662 looms. The 
number of lumber mills at work is 729, employing 6894 
and a capital of $2,920,870 The value of thoir annual production 
is $5,69^665 Of turpentine stills there arc 291, with 6991 hands 
and a capital of $1,454,800, with an annual production to tlic value 
of $2,912,271 These figures show an increase of 100 per cent in 
less than four years. The fertilizers are valued at $3,846,400, and 
the miscellaneous manufactures at $2,114,680 The whole value 
of manufactured products was in 1860 $8,616,195, in 1870. 
$9,868,981, in 1880, $16,738,008, in 1884, $32,324,404 South 
piTolina phosphates are of recent date, but their importance may 
bo shown by stating that they pay yeaily, by direct taxation, an 
amount for walty which m 20 per cent of the whole income of 
the State. The value of this rock was first pomted out by Mr 
.Tounthan Lucas, a planter, who afterwards matenally assisted in 
B ?*'® company, the Charleston 

™ VoV- Manufacturing Company, was formed 

in loo/ rhero are now fourteen land and eleven nver miniucr 
companies with capital ranging from $10,000 to $200,000 In 
addition to these there are a number of individuals who are 
liccns^ by the State to mine in the navigable streams, employine 
an estiinated capital of about $50,000 Tbo total amSiint oT 
|.liosphate rock mmed and shipiwdin 1868-70 was 20,000 tons, 
in 18/1, tong, in 1875, 116,000 tons, in 1880, 190,000 tons 

ton?*'' total since 1868 being 2,290,000 
1,0/ 8,070 tons were nver end 1,211,830 land 
^**® “vested in the former is $526,000, and 649 

a wmtal of the LnesVw 
nn,i report quames or kaolin be^ 

The upland cotton crop of 1883 was 468 227 inn w 

The com arraivos 1 SGO n™. ^00 Ih 

crop of 1883-84 was 33 600 The rico 


paid is from $8 to $9 a month for men and $6 for women, with 
board. About 23 per cent, of white women and children work on 
the farms, and about 61 per cent, of the coloured. The systems used 
are — the contract, in which services rendered are naid bv giving 
the labourer the use of the land and house, or where the wages 
are paid monthly, or a portion monthly and the remainder at 
the end of the year , and the tenant system, in which the 
labonrer rents the land, and from the cr^ pays the landlord 
the rent and for the nse of tho animals. Land vanes in pnee 
from 50 cents for pme barren to $100 for choice farming land. 

Horses and males are raised at very little cost. Oimnaiy scrub Livo 
cattle are seldom housed, roaming tho forests at will, except when stock, 
herded for branding or for dnving to market Sheep thnvo away 
from the sall^ and are profitable m the mountains Hogs, not 
improved breras, like cattle, have the liberty of tho woods, and aro 
taken with dora when needed. According to estimates of im- 
proved stock, there are 792 Jerseys, 177 Ayrshires, 50 Devons, S3 
Uolstcins, 1 Guomsoy, besides annmherof Shorthorns and Brahmins. 

Menno, South Down, Oxford Down, and Broad Tail sheep are raised 
in many parts of the State, with Emex and Berkshire hogs. 

Free schools trace their origin as far hack os 1710 A system. Educa- 
of free schools was inangurated in 1811 Tho present public tion. 
scliool system was established in 1868 It provides free instruction 
to pupils of both races, in primary and intermediate grades. 

Their management is under the direction of tho State hoard of 
examinera, consisting of the State superintendent of education, 
and four other persons appointed by tho governor In each 
county tho school commissioner is elected by the jieoplo for two 
years. The schools are snpported entirely by taxation There 
are 8662 pnbhc schools in the State. Tho number of persons in 
the State between the ages of six and sixteen is 281,664, of whom 
51,440 aro white males, 49,749 white females, 90,897 colour^ 
moles, 89,678 coloured females. The number of pupils onrollcd 
IS 178,023 (41,819 white males, 86,639 females, 48,418 coloured 
males, 61,147 females) The number of male whilo teachers cm 
ployed 18 1187, females 1205 , coloured moles 982, females 440, — 
making a total of 3773 ^ere are 3562 public schoolhouses, 
valued at $406,097 31 Institutions for higher education, sup- 
T»rted by the State, are the South (>roliiia College and Sonth 
Carolina Military Academy for white males, and the Claflm Collego 
for coloured pereous of both sexes. There is an institution lor 
tho education of the deaf, dumb, and blind. Tlicre arc, besides, 
numerous private schools and colleges. 

Churches of all denominations mulhphcd in tho State dnnng tho Ttobgnp 
colonial period, and subscMcntly Episcopahons, Presbytennns, 
Independents, Baptists, and French Protestants established congre- 
gations in Charleston jnst after 1680 Methodists and Romanists 
Mme a centniy later, Jews in 1766, German Lutherans in 1769 
coloured people are for the most part Methodiste, some being 
Baptists and Presbyterians, a few Episcopahans. “ 

UHAimESTON to n ) is the largest city of the State Colhiibia Cities. 
{q v ), the capital, has (1886) a popnlation of 20,000, while that of 
ChMleston is 60,000 Greenville, in the north west portion of the 
State, IS a growing railway centre and manufacturing city, with a 
population of 10,000 Georgetown and Beaufort on flie coast do a 
go(^ stepping busmess in lumber and other exporta. Spartanbuig 
are important places, the former as a railway centre, 
the latter u a health resort for invahd strangers in winter, when 
the popnlation 18 more than doubled Other towns are Hewherrv 
Orangeburg Florence Camden, Sumter, Gmmtevillo, Chested 
^derson, Abbeville, Winnsboro, Yorkville, Union, Cheraw. Wal- 
Piedmont, Port Boyal, ]^Ianon, Darlington, Lancaster 
Tlie executive department consists of a governor, lioutenante Govern- 
governor, who is cx q^io pi-esidont of the senate, comptroller- meat, 
general, treasurer, secretary of state, attorney general, and a 
snpenntendeut of ^ucation , these are elected by the peonle. to 
serve two years. Tlie legislative department embraces^ a ^ato 
and a house of representatives, which together aro caUed the general 
o^mblv pe former is composed of thirty seven mmbers 

j county, except Charleston’ C 

which sends twa Ole house of representatives consists of 124 
memlwrs, elected for two years The judicial department consiste 
^ a supremo court and of circmt probate, and^ justices* 

®*^ for fonr^ Tho 

oci.pfSbSS'f f ^r; 

command of Jean Ppnr nf and placed nnder the 

lance. Two years latera second expedition under 
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ono of Ribanlt’s men, was fitted out, but on landing at Port Eojiil 
it found no tracca of tlio former This colony likoiriso mot with 
disaster, being massacred by the Spaniards from Florida. It was 
not until a century later that a permanent settlement was made 
by tho English, wlio, after the Itcstomtion, began to rccomiizo 
their claim to a largo temtor} in tho soiithem district of Korth 
Amcnca In 1602 a grant was obtained from Oharles II , and m 
1067 an expedition sailed under command of Cipt ‘William Sajlo 
They reached Port Poj al, w hero the} made a settlement, but a few 
jears after removed to tho west bank of tho Ashloj, and built a 
town which they called, after tho English monarch, Charlestown 
Subseqnentlj they again rcmoied to Oyster Pomt, tho present site 
of Charleston (W SI ) 

SOUTHCOTT, Joanna (1750-1814), was Lorn in 
DovonsLiro about 1750, and uas for a cousidcrablo time 
a domestic servant She was originally an adherent of 
tbo Methodists, but, becoming persuaclcd she possessed 
supernatural gifts, she wTOte and dictated prophecies in 
rbjnie, and announced herself ns tbo woman spoken of in 
the Aiiocaljpso (ch xii ), aflirming, when beyond tbo ago 
of sivt}, that she would bo delivered of Shiloh on the 
19th October 1814 For some days previous to this she 
was attended bj her followers night and day, but Shiloh 
failed to appear, and it was gnen out that she was in a 
trance She died of drops} on tho 29 th of tho same 
month Her followers are said to ha\o numbered o\er 
100,000, and so Into as 18G0 thej were not extinct 
Among licr pubhcitions, whieh number oi cr sixty, and are all 
equal)} incoherent in thought and grammar, may bo mcutioiicd 
Strange F^nti of Fatih, lSOl-2 , Iree hxjMmtwn of the Fibk, 
1804 , The Booh of tromleri, 1813-14 , and Frtgthceiea announcing 
the Birth of the Prince of rtaee,\i\i A ladj named Essam loft 
large sums of mono} for printing and piiblisluiig tho Sacred 
Jl'ntings of Joanna Southeotl Tlio will was disputed b} a niece 
on tho ground that tho writings were blasphemous, but tlio Court 
of Ciiaucory sustained it 

See nolirrti, Obterrallam on tht VMnt VUtian of Joanna ^ntheotl 1807 , 
Rocce, Corrtet Statement of the Cireumilaneet allenifinf Hit J)eath o/ Joanna 
Southeott, 1815 

SOUTHEND, a watcring-placo of Essex, is situated on 
tho north bank of tho Thames, 5 miles w cat of Shooburynoss, 
and bj tho London, Tilburj, and Southend Eailway, 42 
miles cost of London, mtli which it is also connected by 
steamer It first sprang into notice from a tnsit of Queen 
Caroline in 1801, and, ns it is tho nearest watering place 
to London, it is much frequented bj excursionists, espo 
cially by tho poorer classes It is clean and w ell built, 
and nt Clifl Town there aro a number of largo mIIos 
O pposite ClilF Toivn there is a public garden called tho 
Shrubberj Tho bathing lo good, but tho tide recedes 
with great rapidity and for nearly a milo Tho pier, 
which la miles in length, and on which thoro is a tram- 
way, permits tho approach of steamers at all tides Tho 
pubhc hall was erected in 1872 nt a cost of £3000, and 
a mechanics’ institution dates from 1881 Tho Kochford 
county court is hold every altomato month in tho public 
hall A local board of health was cstabhshod in 1866 
Tho population of tho urban sanitary distnct (area 3441 
acres) in 1871 was 4561, and in 1881 it was 7979 

SOUTHERNE, Tnow.vs (1660-1746)— “Honest Tom 
Soutborno,” to give tho author of T/te Fatal Marriage tho 
namo by which his contemporaries usually called him — 
was a clo\or craftsman for tho stage, according to tho 
degenerato tradition of tho Restoration dramatists, — with 
the eyo of a born opportunist for tho popular interests of 
the hour in so far ns they could be turned to histrionic 
account, but without deojicr seeing of tho functions of tho 
drama Born in Dubhn in 1660, ho camo to London and 
entered tho Middle Tomplo in 1678, but only to desert law 
very speedily for dramatic authorship His first play. The 
Persian Piince, or the Loyal Brothet, is a good example, 
in its diplomatic reference to passing events and its veiled 
comphment to James, duke of York, of his ready tact ns 
a playwright. The most important practical result of tho 
play, wliicli, was remarkably succejwfnl on tho stage, was 


an ensign’s commission, noteworthy m that it supplied 
Southorno with materials for later dramatization After 
an intenal of active sorvico more plays followed, and were 
produced ivith equal success , of those The Fatal Marriage 
(1694), known also by tho namo of its heroino, Isabella, 
has tho best claim to romombranco Its strain of pathetic 
quahty echoes tho later Elizabethans m a way that con- 
trasts suggestively with tho shallow, if spirited, indecencies 
of Southorno’s comedies, which, although their author was 
commended by Drj don for his purity os a playwright, aro 
certainly not o\orwoighted with delicacy Sii Anthony 
Love, or the Jtambhng Lady, in which tho horo assumes 
female disguise without accession of modesty, is a good 
oxamplo of tho rest, ono uttoranco of its horo, “Every 
day a new nustross and a now quarrel,” might indeed 
son 0 as a good motto of Restoration comedy in general 
Except to tho student, Southorno’s work, however, is 
hardly of permanent intorost TIio Southorno of whom 
Popo, who ranked him ns friend and praised liiiii for his 
sterling qualities, roniarkod in some linos that 

“ Heal on sent down to raise 
Tlio pneo of prologues and of plays ” 


oxomplifics what business tact and dramatic ingenuity can 
accomplish, for of real artistic faculty' ho had little His 
plays resulted, through ingenious mnnagemont, in a pocun 
lary return which dazzled Drydon and made their author 
a wealthy citizen, but they have not tho quality of w'ork 
which endures Ho died in 1746 

SOUTHEY, Carolinb (1786-1864), tho second wife 
of Robert Southey, was bom nt Lymington, Hants, on 
December 6th, 1786 As a girl Caroline Ann Bowles 
showed a certain literary and artistic aptitude, tho more 
remarkable perhaps from tho lonohncss of her early life 
and tho morbidly delicate condition of her health, — an 
aptitude, however, of no real distinction IVhcn money 
difficulties came upon her in middle ago she determined 
lo turn her talents to account in litoraturo Her first 
venture was tho sending anonymously of a narratiio 
poem called Fllen Fitzai thni to Southey, and this led to 
tho acquaintanceship and lifelong friendship which in 
1839 culminated in their marriage Ellen Fitzarthnr 
(1820) may bo taken ns typical, in its prosy simplicity, of 
tho rest of its author’s work, which reproduced the studied 
unadornmoiit of certain jiortions of Southey’s and Words- 
worth’s poetry' without that glamour which, especially 
with tho second of those writers, so often redeemed 
simplicity from more boldness Mrs Southey’s poems 
wore published in a collected edition in 1867 Her prose 
18 on tho whole moro interesting than her verso, though — 
with rare exceptions — ^infected with like dulncss Among 
her prose wTitings may bo mentioned Chaptei^ on dim eh 
yards (1829), her best work, 2'ales of the Jlfoois (1828) , 
and Selxoyn in Search of a Bavghtei (1835) Her most 
interesting memonal is her correspondence with Southo\, 
which, somewhat unfairly overlooked in tho edition of tho 
poet’s Z/ifc and Letteis edited by his son, has been piil>- 
hshed by Prof Dowdon in the Dubhn University PrcM 
Senes It was soon after her marriage that her husband’s 
mental state became hopeless, and from this time till his 
death in 1843, and indeed till her own, her life one 
of much suffering l^Irs Southey died at Buckland Cot- 
tage, Lymington, on July 20th 1854, two years after tho 
queen had granted her an annual pension of X200 

Besulos tlio works alrcndj moiitionod, slio w-roto Tht 
Tale, and other Poemt, 1822, Sohlan/ Jroiirsjvn^ MiA vorae;, 
1826, Talcs of the 1833 , T/ic BiHhiav. 

Jlood, written iii oonjiiiiclioii with Soiitliov, nt whoso death tl 

motncal production was iiieoinploto -n^ofnl 

SOUTHEY, Robert (1774-1843), was born in Bristol 
on tho 12th of August 1774 His father, a 
Roinerset ^vn<^ tin unsnccc*M*fitl draper To bis in , 

XXTl - *^7 
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Mai^Tct ffiU, Souttey owed his buoyant spirits, his 
pnicUcal fieusG, and his earliest friends, ‘The first c 
«iese, ibssT^Ier, his mother’s half-«ister, took possession 
of him when he was three, under her <are he saw and 
heard a great deal of theatres and of acting &s solitary 
life m an old maid’s household threw him upon his own 
lesonroes and developed a taste for reading He was 
sent to several pnvate schools, and had good fortune at 
none of them , in 1788 he went to TTestmmster, where he 
vras scarcely more fortunate. After a bnef sojourn he 
was expelled m 1793, because an essay of his on flog- 
ging, in a school magazine called Tht Flagtllant, was 
resrated by Dr Tmcent, the head-master At West- 
minster he gamed the friendship of two boys who were ^ 
faithful to him and helpful throughout his life, these: 
were Charles Winn and Grosvenor Bedford. About this ^ 
tune his father died , fais aunt, however, determmed that j 
he should go to Oxford. He was refused at Chnst i 
Church on account of the essay m 2^e Flagtllant , but j 
Balhol gave him a home. At Oxford he led his own life, ] 
hved in his ovni thoughts, and got httle or nothmg from 
the university In 1794 Colendge dashed at Southey, 
took hiTTi by storm, and filled his head with plans for 
an ideal colony m the wilds The new society, whose 
members were to have all things in common, was to 
be called "The Pantisocracy ” Heir life was to com- 
bine mannat labour and domestic bliss, tt> attain the 
latter, Southey set his afiechons on a Miss Edith Encker, 
whose sister mamed Colendge All this was intolerable 
to Miss T^er, and Sonthey was banished. He and 
Colendge then tned, by lectunng and journalism, to raue 
money for their Amencan schemes , but luckily Southey’s 
nude, who had educated him, — Mr Hdl, the English 
chaplam at Lisbon, — ^advised him to travel. On the 14th ■ 
of November 1795, before he started, he was secretly 
mamed to Edith ^cker On his return from Lisbon 
the mamage was acknowledged, and Sonthey wandered 
from one honse to another in the south of England. He 
tned, or was urged to try, the three professions which are 
by courtesy storied “learned", it m^^it be more true to 
call them the technical, the stereotyped professions. 
Southey was scared from all three, — ^from clenialism by 
dogma, from medicine by the dissecting-room, from law 
by Its crabbed dulness In hteratnre alone he found his 
proper sphere , and m 1803 he settled down m his life- 
long home, Greta Hall, near Keswick. Henceforth his 
years were even and uneventful He wrote and read 
with mechanical, with appalhng regularity, his hbtary 
grew to fourteen thousand rolumes. Ho Md children, 
and lost several , and his house was a refuge for the wife 
and family of Colendge. VTith 'Wordsworth and Landor 
he formed close fnendships. In 1813 he was made poet- 
laureate , and some years before his death he was offered a 
baronetcy— which, however, he with good reason dedined. 
Two great sorrows embitter^ his life in 1809 he lost his 
eldest boy Herbert, and in 1834 his wife was taken to a 
madhouse, whence she came back to die In 1839 he 
mamed Carohne Bowles That same year his memoiy 
failed, his speech became uncertain, and his power of 
wntmg soon went , softenmg of the brain had taken irre- 
mediable hold of the once tireless intellect To the last 
^ would hover round his books and handle them lovinglv 
p ^cd on the 2lBt of March 1843, he is boned, nem- 
ms first wife and her children, m Crosthwaite churchyard. 

^aftey’s work m litcraturo u enormous. His 
Mlicctod verso, with its explanatory notes, fills ten volumes his 

“ grtatest works were left nn 
completed, and this, in some sense, is typical of Sonthev’s whole 
Mhierement in the world of lotten. thL is al^re SmeTw 

seldom^^i dlsappomting, about him. He scldoiTTealiz^ of 
seldom found scope for his tme bent in literatnrt Thfau most 


tree of his efforts in verse In his childhood Sonthey fell injmlh 
Tasso, Tasso led him to Ahosto, ottd Anosto to Spensw ’aese 
beantifnl, these loxunantly imaginitive poets captivated the boy , 
and Southev mistook his youthful cnlliusiasm for an abiding, a life- 
long inspiration. His inspiration Was not gcnninelj ^aginative, 
he had too lai« an infusion of prosaic commonplace in Ms nature 
tb be a true fouower of Ataosto and Spenser Sonlhev, quite early 
in life, resolved to write a sehes of epics on the chief religions of 
the world. The subject was dangerous, and one epic is n llfes 
uork , it is not sUrptising that the too atnbitious poet failed. His 
failure is twofold nc was Wanting in artistic power and m poetic 
svmpathy ITith regard to the hrst, he says of himself, “It ivas 
long before I acquired this power,”— the power of plan and con 
stmction,— "not fairlv, indeed, till I was about five or six and 
thirly ” The fact is, he never acquired »t, ho never could con- 
etract a dramatic plot or monld it into artistic details. MTien his 
epics are not wildly imp(«sible they ate mcnlably dnll, at the 
best their interest is extrinsic rather than intrinsic, pervaded by 
the giamonr of histone romance rather than the light of pure 
poetiT And a man is not fit to wnte epics on the lelipons of the 
world when he can say of the prophet who has satisfied the gravest 
races of mankind, — ^Mohammed was “far more remarkable for 
audacious profligacy than for any intcUectunl endowments ” 
Southey’s age tras bounded, and had little sympathy for anything 
beyond itself and its own narrow interests , it was violently Tory , 
narrowly Protestant, defiantly English. And in his verse Soathc% 
truthfoUy reflects the feeling of his age. This led him to say 
drcadfol things about the Eastern religions in his prefaces to 
SkAama and Thalaia , it made Joan of Art nn incongrnons blend 
ing of Bonsscau, of Horace 'Walpole’s romanticism, of the Sturrey 
theatre, and of Lady Huntingdon, it gave Madoc, a Celt of the 
12th century, the mmd of a cold middle class Saxon evangelical of 
the regency In the shorter pieces Southey’s commonplace asserts 
ilseli^ and if that does not meet ns we find his bondage to his gener 
ation. This bondage is quite abject in The Ttaton of Judgment, 
Soutbey’s heavculv personages are British Philistines from Old 
Sarnm, magnified but not transformed, engaged in endless placid 
adoration of an infinite George IIL 'When Sonthey sets himself 
to fondle the regent, he loses all sense of measure and propriety 
Zn the Funeral Ode to tho Prmcess he can assert of her father — 
"Snell tue prond, the rttnons story, 

Sach the great, the endless glory 
Ot her father’s splendid relgnt " 

This famous ode, “with tho grace and beauty of which,” Sir 
Henry Tavlor thmks, “ no facts conld compete, ” is, it mnst ho said, 
m many of its couplets, too like tho average hymn. The twang of 
tho hymn spoils two of Southey's best pieces TheHolbj Ttv ends — 
' That In my sge as dieerfnl I might lal 
As the green winter of the holly tree ** 

The last hnes of Stanais JFnlUn tn Am Library, a poem dear to 
the hook lover, are painfully like a rhyme on a tomb stone — 

“ Vet leatfng here n name itnut 
That will not perish In the dost.’' 

Some of Ms subjects. The Pod's Pilgrimage, for instance, he wonid 
have treated delightfully in prose , others, like the Botany Bay 
Belogues, Songs to Amenean Indians, The Pig, TAe Dancing Bear, 
should never have been Written. The Belivgyct, of which this 
u a fair specimen, — 

' There where my little bands were wont to rear 
With pride the earliest salad of the yeBr,” — 

a living critic and biographer of Sonthey has compared to The 
Deserted Village Southey Was not in the highest sense of the 
word a poet , but if xre turn from lus verse to his prose we are In 
a different world , there Souther is a master in his orti who works 
at ease with grace and skilL “Southey’s prose is perfect,” said 
Bjrron , and, if we do not stretch the “perfect,” or take it to mean 
the supreme yierfection of tho very greatest masters of style, Bvron 
was right. For good prose, plain, unassuming, natural, he is not 
surpassed m En^h. In Ms charming story of The Three Sears 
® phn^ M often used which exactly describes Ms s^le , when the 
old lady fin^ what is neither too hot nor too cold, too large nor 
too ssa^ she says it is “just right” Southey’s prose is “just 
nght, —it expresses Ms meaning With simple and admirable 
piecmon In his prose end m Ms cntiasm we of a later oenention 
conld do worse than learn from Southey , Ms sober wnW is an 
excdlent corrective for our preiaihng faultt In prose the real 
Sonthey emetges from his convcntioliahty His interest and his 
enritmty are unbounded, as lus Common-Plaet Bool will prole, 
his Bti^ of learning are at his readers’ service, as in The Doctor, 
niB patnotism is -^rons and healthy, ns in the Life of Nelson , his 
OTtxcism 13 sound, as m thcZices of Cowper and of Wesley But 
Sonttey is in his ZdUfS the loyal, gallant, tender- 
revealed in Southey’s 
sMposed, on his verse , aU his faults Mo 
own wealreea, and all the false taste of his age 

not a place in the first rank even of prose wntere ^ 
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SOUTHFOUT, a muDioipal borough of Ijaucoshiro, 
England, and a fa\ounto scasido resort, is situated 
between the estuaries of tho Jlcrsoy and tho Ribblc, 
18 miles north of Lircrpool, and is a terminal station of 
three railway systems. Its foreshore consists of a great 
expanse of firm, bright sands, to tho radiation of heat from 
■which 18 attributed tho mildness of its winter climate 
Its proMiiut} to Lncrpool, ^lanchestor, and other largo 
manufacturing towns has drawn to it a largo resident 
population, and its iisitors, in quest of health and pleasure, 
number nian> thousands annually. Its siuicious streets, 
laid out at right angles to each other, are bordered with 
trees and ornamental gardens The promenade along tho 
shore IB two miles in length, in its centre is the pier, a 
mile long, down whieh tranicars nro drawn by a stationary 
steam engine Other facilities for outdoor enjoyment 
nro proiidcd in Hesketh Park (presented to the town 
by tho Into Ro\ Charles Hesketh, rector of North hlools, 
and ono of tho lords of tho manor), tho Botanic Qardons, 
Kow Garden*), and tho Winter Gardens The last, laid out 
at a cost of £130,000, iiicludo a largo consoivatorj, a lino 
oncloccd promenade, a theatre, and an aquarium. There 
IS also a glaciarium, or skating and curling hall, in which 
tho^o amusements innj bo practised on real ice nil the year 
round Tho Victoria baths were erected in 1870 at on 
expenditure of £50,000 Tho principal public buildings 
nro tho town hall, tho Cambridge hall (used for concorts 
A.C ), and an extonsuo range of markets, erected in 1881 
at a cost of £10,000 Among tho bonorolont institutions 
arc a general infirmarj, a conialcscout liospital, a sana- 
torium for cliildreu, and a ncuro hydropathic hospital 
Southport has also a free lihrarj and art gallery (tho gift 
of the laloWillmm Atkinson), a literary and philosophical 
instiiutc, and a college (Tnnitj Hall) for tho education of 
tho daughters of Wcsloj an ministers , and tho tow n council 
arc now (188C) engaged in building a museum and schools 
of science and art The first house in Southport (an inn for 
tho reception of sea-hathcra) was built in 1791, and soon 
after other houses wore erected on tho site now known as 
Lord Street The population, which in 1809 was 100, 
had increased in 1851 to *1700, and in 1861 to 10,097 
In 1867 tho town tccoisod a charter of incorporation, 
and sinco then its progress has boon remarkable In 1871 
tbo population of tbo borough (area 7526 acres) was 
18,086, in 1881 this had grown to 32,206, and in 1886 
it was estimated nt 36,596 Its sanitary arrangements 
are verj perfect, and the water supply is abundant and 
oxcollont Southport gives its name to ono of tho parha- 
mentarj divisions of South-West Lancashire 
SCUTH SHIELDS See SmEi-Ds, South 
SCUTHWARK. See Lomiojt 
SCUVESTHE, ILmilu (1806-1864), a Eronoh novelist 
of merit, was born on April 15, 1806, and died on July 6, 
1854 Ho was a native of Morlaix, and bis affection for 
Britlanj coloured most of his best work in after life. Ho 
had rather a chequered career of employment besides his 
literary pursuits Ho w as by turns a booksollor’B assistant, 
a private schoolmaster, a journalist, and /w ofesseitr at tbo 
grammar schools of Brest and hlulhouso In 1848 bo 
received what may sound to English cars tho odd appoint- 
ment of " professor of administrative stylo ” in a school 
founded for the instruction of civil servants His literary 
work, however, was his labour of leva Ho began like 
most Eronebmon with tbo drama, but was never very 
successful with it In novel writing ho did much bettor, 
and with Jules Saudeau (though on a somewhat lower 
level of writing, construction, and grasp of character) may 
ho said to rank as tho chief recent French novelist who 
deliberately aimed ot making tho novel an engine of moral 
instruction With less genius and less sense of art than 


Sandeau, ho did not always escape tho reproach of dulness 
His best work is undoubtedly to bo found in tho charming 
Demers Bretons (1836-1837) and Fo^er Breton (1844) 
(whore tho folkloro and natural features of his native 
province nro worked up into story form, ■with a success 
hardly excelled by any other writer), and in Un Philosophe 
sons les Totis, which received tho honour of an academic 
prize in tho year 18D1 This Sonvestro deserved, not 
merely for Ins sentiments, but for his easy and agreeable 
stylo Ho also wroto a not inconsiderable number of 
other works — novels, dramas, essays, and miscellanies 

SOIVEBBY, Jasiks (1767-1822), was at first a pointer, 
but soon applied Ins art to tho illustration of botanical 
and concbological works, which arc still highly valued, 
especially his Enrfhsh Botany (12 vols 8vo, 1846) Eis 
son George (1788-1864) followed m his father’s steps, 
and produced a monumental work on conchology 

SOWERBY BRIDGE, a manufactunng town in tho 
West Riding of Yorkshire, is sitnatcd on both sides of tho 
river Cnldor, at tho termination of tho Rochdale Oanal, 
and on tho Lanenshiro and Yorkshire Railway, 2 miles 
south west of Halifax, and 8 north-west of Huddersfield 
Christ church, dating from 1626, was rebuilt in 1819 
The other public buildings includo tho town-hall (1867) 
and tho local board offices, opened m 1878, attached to 
which are tho public batbs and tho slanghter-honses The 
tow n 18 almost entirely tho growth of tho last fifty years 
It possesses worsted and cotton mills, ironwork^ dye- 
works, and chemical works Tho population of the urban 
sanitary district (area 536 acres) in 1871 was 7041, and 
m 1881 it was 8724 

SOZOklEN, church historian Homins Salamanes 
(Salaniinius) Sozomenus came of a wealthy family of 
IPalcstino, and it is exceedingly jirobablo that ho himself 
was born (not later than 400 a d ) and brought up there, 
~in Qoza or tho neighbourhood What ho has to toll us 
of tho history of South Palestine was derived from oral 
tradition His grandfather, as ho himself tolls us, lived 
at Bethel near Gaza, and became a Christian, probably 
under Constantius, through tho influence of Hilanon, who 
among his other miracles had miraculously healed an 
acquaintance of tho grandfather, ono Alaphion Both men 
w ith their families became zealous Christians and conspicu- 
ous for their virtues Tho historian's grandfather became 
within his own circle a highly esteemed interpreter of 
Scripture, and hold fast his profession even in tho time of 
Juhan Tho doscendonts of the wealthy Alaphion founded 
churches and convents in tho district, and wore particularly 
active in promoting monasticism Sozomon himself had 
conversed with ono of these, a very old man Ho was 
brought up under monkish influences, so he expressly 
states, end his history boars bim out As a man ho 
retained tho impressions of las youth, and his gmt work 
was to bo also a monument of his reverence for tho monks 
in general and for tho disciples of Hilanon m particular 
Ho became a lawyer and advocate in Constantinople, 
whore as such ho wrote his 'Ennkijoiaami^ ‘lorw/ito about 
tho year 440 Tho amo books of which it is composed 
begin -with Constantiuo and come down to the death of 
Hononu8 (423), but according to his own statement the 
author intended to continue it as far as the year 43J 
Prom Sozomon himself (iv 17), and statomonte of his 
oxcerptors Nicephorub and Theophancs, it can bo made out 
that the work did actually como down to that year, autt 
that consequently it has reached us only m o.BommhtA 
mutilated condition, at least half a book W 
A fiattenng and bombastic dodicataon Th^dosmstt 
is prefixed. When compared ivith tho history of Soobawb 
S?), It is plainly seen to be a plagiarism ^hjt woA, 
ind that L a largo scale Some throe fourths of tho 
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matermls, essentially in the same arrangement, have simply 
been appropriated from his predecessor without his being 
so much as named even once, the other sources to which 
Sozomen was indebted being, however, eiqpressly cited 
All that can be said to the credit of Sozomen is that he 
has been himself at the trouble to refer to the principal 
sources used by Socrates (Rufinus, Eusebius, Athanasius, 
Sabinus, the collections of epistles, Falladius), and has not 
unfrequently supplemented Socrates from them, and also 
that he has adduced some new authorities, in particular 
sources relating to Chnstiamty in Persia, Anan history, 
monkish histones, the Vila Marltm of Sulpicius, boohs of 
Hilanus, the whole of the ninth book is entirely drawn 
from Olympiodorus 

It IS difficult to discern the motive for a work which 
was merely an enlarged edition of Socrates But it is 
probable that Sozomen did not approve of Socrates’s 
freer attitude towards Greek science, and that he wished 
to present a picture in which the clergy should be still 
further glorified, and, above all, monasticism brought into 
still stronger prominence. In Sozomen everything is a 
shade more ecclesiastical — ^but only a shade — ^than in 
Socrates Perhaps also he wrote for a diffierent circle, — 
say, the monks m Palestine, — and could be sure that in 
it the work of his predecessor would not be known 


Sozomon la oveiyirhera an inferior Socrates. 'What in Socrates 
still betrays some vestiges of historical sense, his moderation, his 
reserve in questions of dogma, his impartiality, — all this is wanting 
in Sozomen In many cases he has repeated the exact words of 
Swratcs, but with him they have passed almost into mere phrases. 
The mfenonty of Sozomen to Socrates as an historian appears as 
much in the manner in which he transcribed him as in those 
passagM where he introduces something new The chronological 
serupnlosi^ of the earher writer has made no impression on his 
follower , he hM either wholly omitted or inaccurately repeated the 
chronological data. Ho writes more wordily and diffusely In his 
cimmctemataons of persons, borrowed from Socrates, he is more 
dull and colourless After Socrates he has indeed repeated the 
caution not to bo too rash m discerning the huger of God , but his 
ivay of lookmg at things is thronghont mean and rustic. Two 
souls inhabit his book one, the better, is borrowed from Socrates , 
another, tbo Worse, is his own Whereverhe alrandons his leader he 
fr^ucntly falls into mere retailing of stones, and rirostrotes him 
self in roTcrence before the poorest products of the religious fantasy 
of a degonoratmg age Evidence of a boundless credulity with 
regard to rul sorta of monkish fables is to be met with eveiywhore 
Risings of the dead are quite common occurrences with him, and 
ho repratcdly gives accounts of onormons dragons In the findinir 
of the bones of saints ho takes the highest interest, and oven he 
liom in the rcdmcoi ery of the tombs of the Old Testament prophets 
W here we still possess Socrates’s account that of Sozomon very sol 
(lorn has anj consequence, but some of tlie additions he has made are 

“fits councils 
'f monkish histones are as sources 

almost utterlj valueless , his account of the Chnstians in Persia 
a^olntclj swamw wth mistakes. It must, however, be noted 
that for the ptn^ from Tlicodosius I onward ho lias emancmated 
^"i^' from Socrates and has followed Olympio^ms 

Ml.rae s Patmonia and then I. 'H'K?, *“ toI Ijtji of 
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PntenueK. Ct d VahSUnbt zu OlpmpMor, Xotimut, u Set Sarrozln, Di 
Theodon Leeton TheophaaU FmtePneetpuo 1881 (treats of therelatloo betweea 
Socrates and Sozomen, and of the completeness of tbo fennel's worh). Jeep, 
QueHentmtertueh t d grieeh Ktrehehhmeritem, Lelpstc, 1881 (A HA.) 


SPA, a watenng-place of Belgium, m the province of 
ladge, 20 miles by rail from Lidge via Pepinster, is beauti- 
fully situated, at a height of 814 feet above the sea, m the 
valley of the Wayai (a small sub-tributary of the Meuse) 
On the north and north east it is protected by the wooded 
range of hills known as the Spaloumout, or in its several 
parts as Bois de la Beid, Bois du Chiencnl, Ac , and on the 
south are a number of beautiful ravmes cut in the Primary 
rocks of the district by small affluents of the Wayai. Much 
of the charm of the place is due to the promenades and 
drives along the sides and crests of the hills The pnncipal 
mmeral spring called the Pouhon (a local word for “ well ”) 
18 enclosed in a pump-room in the centre of the Place Pierre 
le Grand. Public baths, fed by chalybeate streams collected 
in a remarkable reservoir at the hamlet of Nivesd, occupy a 
large buildmg in Place Eoyale, erected in 1868 , and in the 
same neighbourhood is the casmo, with ball and concert 
rooms An English church was built in 1872-76 A local 
mdostiy is the production of fancy articles m lacquered wood 
(bois de Spa) A liqueur resembling Chartreuse is also 
manufactured under the name of “ehrtr de Spa.” The 
population of the commune was 6930 in 1884 Several 
springs in the neighbouring district are nearly os celebrated 
as those of Spa proper, the Sauveniire waters, supposed to 
be effective against sterility, are half a mile distant. 

Spa, said to derive its name from a "Walloon word, Espa, for 
“fountain,” was practically founded by a certain Wolf, or Collm 
le Loup, iron master of Breda, who had obtained benefit from the 
waters, and purchased the piece of ground containing the Pouhon 
spring from Emrd de la Marck, bishop of Li4go, in 1826 At the 
^Ming of the I6th century the litUo town numbered 260 houses 
The European celebrity of the waters dates from the lOtb contuiy, 
when tbw were drunk by the duke of Nevers, Margaret of "Valois, 
Henry IIL of Prance, and Alexander Famese, and the fashion of 
vimting Spa became thoroughly establidied in the 18th century 
The French Revolution, and, as far as English visitors were con 
cerned, the attractions of the German watenng places made known 
by Sir Fmois Head, for a time turned tbo tide elsewhere , but since 
the middle of the century Spa has taken a new lease of prospenly 


brAGiSA, lio (7 -c 1629), the usual designation (due 
to his Spanish ongin) of Giovanm di Pietro, one of the 
chief followers of Pemgino Nothing whatever is known 
of his early life, or of the circamstances under which he 
b^me a member of the Perugian schooL A large number 
of panel pictures by him exist, of which some are painted 
mth much grace and refinement of touch There is, 
aoweve^ a very marked absence of individuahty about his 
Btyk, which seems hke an imitation of the earliest manner 
of ifephael and that of Pinturicchio in a weaker and less 
vinle form The chief of his numerous panel paintings 
are the Nativity, in the Vatican, and the Adoration of 
the ifagi, at Berlin In 1610 Lo Spagna executed manv 
fresoOT at Todi, and in 1612 several other mural paintm^ 
m and near Trevi His most important works were frescos 
at Assisi and Spoleto, of which some exist m good preser- 
vabon He received the freedom of the city of Spoleto m 
1616 as a reward for his work there As is so Slten the 

® Jiiglier standard of 

pictures The museum of the Capitol 
frflSn (f possesses a very beautiful series of life iLed 
representing ApoUo and the mil 
Muses are i^wn with a stro^ feehng for Sace 

of pose and beauty of expression, and are verv remarSliln 
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S PAIN, a country ratLcr moro tlmn tuico the size of 
Great Britain including the adjacent small islands, 

« « . t i_l j1 * 


^ — j 

constitutes in its mainland portion about cloven thirteenths 
of the Iberian Peninsula, and has in addition an insular 
area (in the Balearic and Canary Islands) of ncarlj 5000 
square miles On all sides eveept that of Portugal the 
boundaries are natural, the Peninsula being separated 
from France by the Pyrenees and on oiery other side 
being surrounded bj the sea On the side of Portugal a 
tract of inhospitable country led originally to the separa- 
tion bctMcen the two kingdoms, inasmuch as it caused 
the reconquest of the comparatively populous maritime 
tracts from the floors to bo carried out independently of 
that of the eastern kingdoms, which were also well 
peopled The absence of anj such means of intercom- 
munication ns navigable rivers afford has faiourcd the 
continuance of this isolation The precise lino of this 
western frontier is formed for a considerable length by 
portions of the chief rivers or bj small tributaries, and on 
the north (between Portugal and Galicia) it is determined 
to a largo evtent bj small mountain ranges The British 
rock of Gibraltar, in the extreme south of the peninsula, 

IS separated from Spain bj a low isthmus known as the 
kst Neutral Ground The coast-lmo on the north and north- 
west IS 01 erywhero steep and chffy On the north there 
are numerous small indentations, many of which form 
more or less convenient harbours, but the current flowing 
along the coast from the west often leaves in the stiller 
^satc^ at their mouths obstructive bars The best 
harbours ate to bo found on the nas or fiord like indenta 
tions in the west of Galicia, where high tides keep the 
inlets w ell scoured , hero occur the fine natural harbours 
of Pontoicdra and Yigo, Coruna and Fcrrol, the last one 
of the chief stations of the Spanish fleet Loss varied in 
outline but moro \aried in character are the Spanish 
coasts on the south and cost Flat coasts preiail from 
the frontier of Portugal to the Straits of Gibraltar 
Between the mouth of the Rio Tinto and that of the 
Guadalquiiir they are sandj and lined by a scries of 
dunes (the tract known as the Arenas Qordas) Next 
follows a inarsli} tract at tbo moutb of tlio G'uadawaivi^ 
after wlucli tbc coastline becomes more vaned, and 
includes the fine Bay of Cadiz. From the Straits of 
Gibraltar a bold and rocky coast is continued almost 
richt round to Cape Palos, a little beyond fine natural 
harbour of Cartagena North of Capo Palos a uno ot 
flat coast, beginning with the narrow stnp winch cuts off 
the lagoon called the Mar Menor from the Mediterranean, 
bounds half of the pronneo of Aheanto, but in its northern 
half this proiince, becoming mountainous, runs out to tue 
lofty headland of Capo Nao The whole coast of the Bay 
of Valencia is low and ill-provided with haiboure , and 
along the east of Catalonm. stretches of steep and rocky 

coast alternate with others of an opposite character 

lirfaca The surface of Spam is remarkable at once for its sirm- 
mg contrasts and its last expanses of dreary umfonraty 
There arc mountains rising with Alpine grandeur above 
the snow-hue, but often sheltcnng rich and magnificent 
valleys at their base Naked walls of white hmestouo 
tower above dark woods of cork, oak, and olive. In otfier 
parts as in the Basque country, in Qabcia, in the Sorroma 
do Cuenca (between the head waters of the Ta^s and 
those of the Jucar), m the Albarracm ^otwcon the head 
waters of the Tagus and those of the Guadalaviar), there 
are extensive tracts of undulating forest-clad hill country, 


and almost contiguous to these there ore apparently 
boundless plains, or tracts of level tableland, some almost 
uninhabitable, and some streaked with canals and richly 
cultivated — like the Requena of Valencia Whili^ again, 
continuous mountain ranges and broad plains and table 
lands give the jirovailing character to the sconeiy, there 
are hero and there, on the one hand, lofty isolated peaks, 
landmarks for a wade distance round, such as Monseny, 
Monserrat, and Mont Sant m Catalonia, the Pena Golosa 
in Valencia, Moncayo on tho borders of Aragon and Old 
Castile, and, on tho other hand, small secluded valleys, 
such as those of Vich and Clot among tho Catalonian 
Pyrenees 

Tho greater part of the interior of Spam is composed of Central 
a tableland bounded by tho Cantabrian Mountains m the taWdand. 
north and tho Sierra Morona m the south, and divided 
into two by a senes of mountain ranges stretching on the 
whole from cast to west. Tho northern half of the table- 
land, made up of tho provinces of Leon and Old Castil^ 
has an avorngo elevation estimated at about 2700 feet, 
while tho southern half, made up of Estremodura and New 
Castile, 18 shghtly lower — about 2600 feet On all sides 
the tableland as a whole is remarkably isolated, and hence 
the passes on its boundary and tho nver valleys that lead 
up to it from tho surrounding plains aro geographical 
features of peculiai importance The isolation on the 
side of Portugal, where the tableland gradually sinks to 
tho sea m a succession of terracas, has already been 
referred to On the north-west the valley of the Sil and 
a series of valleys further south, along both of wrhiA 
military roads have been earned from an early period, 
open up communication between Leon and the hifl country 
of Galicia, which exploms why this province was unit^ 
to Leon oven before tho conquest of Portugal from the 
Moors Tho passes across the Cantabrian Mountains m 
tho north aro tolerably numerous, and four of them are 
already crossed by railways Tho two most remarkablo 
aro tho Pass of PAjares, across which winds tho railvvay 
from Leon to Oviedo and tho seaport of Gijon, and that 
of Romosa leading down to the deop valley of me 
Besaya, and now crossed by the railwoy from VoUadoho 
to Santander In its eastern section tho chain is crossed by 
the railways from Burgos to Bilbao and San Sebastian, the 
latter of which winds through the wild and romantm gorge 
of Pancorbo (in tho north cast of tho province of Burgos) 
before it traverses the Cantabrian chain at Idiarabol 
On tho north-east and east, whore the edge of the 
tableland sweeps round in a vnde curve, the surface anka 
on tho whole in broad terraces to the volley of the Ebro 
and the Bay of Valencia, and is crowned here and there 
by moro or less isolated mountains, some of vvhich have 
bwn already mentioned On the north o^t by far tho 
most important communication vnth tho Ebro valley is 
f^med “rtte volley of tho Jalon, which has thus always 
formed a military route of the highest consequone^ and 
vvhich IB now traversed by the railway 
to SaraROBsa Further south the mountains dusked on 
tho cast of the tableland (Albarracin, Serrama de 
render direct communication between Valencia and 
Madnd extremely difficult, and the communi^ 

tions with the east and south east are effected where P 
Sem tableland of La Mancha mer^ m the ^ 
Sintry which connects tbo interior of Spam with the 

®TtKu.l. tU. trom to ft. 
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vallej of tlie Guadalquivir is again comparatively gradual, 
but eten here in the eastern half of the Sierra Morenn 
the passes arc few, the most important being the Puerto 
do Despenaperros, where the Bio Magana lias cut for 
Itself a deep gorge through which the railwa} non 
ascends from Andalusia to Madrid Between Andalusia 
and Estremadura farther west the communication is freer, 
the Sierra Morona being there broken up into senes of 
small chains 

Of the mountams belonging to the tableland the most 
continuous are those of the Cantabrian chain, which 
stretches for the most part from cast to west, parallel to 
the Bay of Biscay, but ultimately bends round towards 
the south between Leon and Galicia. Almost c\cr} where 
it consists of two parallel ranges, the higher of which, the 
more southerly, is the immediate continuation of the 
Pyrenees The highest summits of the chain belong to 
the Jura limestones of the Pciias do Europa, on the 
borders of the provinces of Santander, Oiicdo, I^on, and 
Palencia The highest of all is the Torre do Ccrcdo, 
which attains the height of at least 8750 feet, and nc\i 
IS the Pena Pricta (8300 feet) At the sources of the 
Sil the main chain divides into two branches, enclosing 
the fertile and thickly-populated district knmvn as PI 
Vierzo, once the bed of a lake, now watered by the stream 
just mentioned and its tributaries The whole chain is 
remarkable for its intricate ramifications and its wild 
grandeur, but, as already indicated, is not so much of a 
barrier to communication as might be cvpcclcd from its 
general aspect Besides the railwaj's aboic mentioned it 
IS crossed at many points bj bridle paths and roads 

A peculiar feature of the chain and the neighbouring 
parts of the tableland is formed bj the parameras or 
isolated plateaus, surrounded by steep rocki mountains, 
sometimes oven by walls of naked rock Among the larger 
of these are the bleak districts of Bigucnza and Soria, 
round the headwaters of the Duero, — districts which 
separate tlie mountains of the so-called ibenan sj stem on 
the north-east of the tableland from the eastern portion of 
the central mountain chains of the peninsula Of these 
c^ns, to which Spanish geographers gno the name 
^rpetano-Yetonica, the most easterly is the Sierra dc 
Gnadarrama, the general trend of winch is from south- 
west to north east It is the hlontcs Carpctani of the 
ancient and a portion of it (due north of :j[ndrid) still 
bMrs the name of Carpetanos Composed almost entirely 
of ganit^ it has an aspect when seen from a distance 
highly characteristic of the mountains of the Iberian 
renin^a in general, presenting the appearance of a saw- 
hke ndge (sierra) broken up into numerous sections Its 
mean height is about 5250 feet, and near its centre it has 
three summits (the highest named the Pico de Penolara) 
rising to the height of nearly 8000 feet ’ 

i.,ii ^ ^*sMy irregular surface, filled with 

^is and parameras, separates this siena from the Sierra 
de Gredos farther west. This is the loftiest and grandest 
aeira in the whole senes Its culminating point, the Plaza 

S of 8725 feet, not far short 

highest Cantabnan summits Its general 
trend is ^t and west, towards the south it sinks 

a some* 

the longitudinal vaUeys of 

r^eS^onl f«>“ another 

foramg the southern boundaiy of 

hillv'trnpf ^ hnother rough and 

^ On similar to that which divides it from the Sierra 
* Gnadarrama in the east, separates it from the SmS * 

of Spanish mms 

more ^fannnn^ intervals between the 

ore continuous sienus greatly facihtate the communica. 


lion between the northern and ‘■outhern halves of the 
Spanish tableland Tlic Giudarranm is indeed cro'^cd 
by three good pass-roads, and ci cn the fticm dc Gredos 
has n road across it connecting Avila with Talnvera de la 
Bcina by the Puerto del Pico, but for the ino-l part tliero 
are only bridle jiatlis across the Mcrras, and up to the 
present date not a single railwaj crosses an} one of the 
sierras direct 1} The onh railwn} cro'sing the central 
sjstcm of mountains is that from Madnd to Avila, which 
traicr5cs theintcnal between the fiuernis do Gredos and 
Guadarrami, iia.'sing through numerous tunnels on the 
wa} A railwa} from Madrid to &<po;n to tro«s the 
httcr sierra at the Puerto dc iS'avaceirada (58*50 feet),* the 
pass it prc.«cnt crossed b} the principal high road across 
these mountains, is now (1S8C) in eraifso of construction. 

On the Foiithcrii half of the tableland n shorter senes 
of sierras, consisting of the ^fonte-s dc Toledo in the er-t 
(highest delation ICOO feet) and the Sierra de Guad ilui>e 
in the west (highest elevation 5100 feet), separates the 
basins of the Tagiw and Guadinin The* Foutlicni h}«tcm 'Vm 
of mountains bounding tlic Iberian tableland — tlic bierm >loiton. 
Morenn — is oven less of a rontiiiiious chain than the two 
s}Etcms last dc'crilied As ahead} intimated, its IlofI 
continuous jmrtioii is in the we^U In the cast and middle 
portion it IS composed of a countless number of imgularl} - 
dispo-.cd undulating luounLoins all ncarl} equal in height 
levcn more important than the mountams bounding or 
crossing the tableland arc ihose m the north cast and in 
the south, which nri. connected v.ilh the tableland only at 
llicir cxtrcmific* The former arc the PimME." (yt ), 
the latter arc the Sierra Nevada, and tho ccsost ranges ttill Siena 
farther south Tho Sierra Nevada, or "snow} Ficira,’ isberciU 
a well-defined chain, hot vv ecu 50 and GOmihsin length, 
and almut 25 mile* in breadth, Fituatcd to the Foiith of 
thcvnllo} of the Guadalquivir, and Flrctchmg from the 
upper fKirtof thcvallo} of the .Iciiil m tho west to the 
deep valid} of the Alinena m tho cast It is comjioscd 
chiefl} of soft micaceous 'cliists, Finking prccipitoii-l} 
down on the north, but dojung more gcntlv to tho Fonth 
and Foutli-cast Its culminating siinnmt, tho Cerro dc 
Mulaliaccn (11,000 feet), is tho highc.st m S]*am, and tho 
range contains several other jKuaks upwards of 10,000 feet 
in height, and above tho limit of iicrjictual fhow On both 
Bides deep transv cree v a!Ic} s (f^arraiiM*) follow ono another 
in close succession, in man} ca.se.s with round kasm shaped 
heads, like the cirques of the Pyrcncas In man} of thc.»o 
cirques repose alpmo lakes, and m one of them, the Corral 
dc Velcta, there is oven a small glacier, tho most Fouthcrly 
in Europe. On the south the transverse va1Ic}s of tho 
Sierra Nevada open into the mountamoiis longitudinal 
valle} of the Alpujorras, into which oj>cn also on tho 
other side tho transverse vallc}8 from the most easterly of 
the coast sierras, tho Sierra Contravic.sa and tho Sierra dc Slerraj 
Almyara. Tho latter are continued farther we.st by tbo south 
Sierea de AJhama and Sierra de Abdalajiz. Immediately 
to tbc wwt of tbc latter sierra lies tbc gorge of the Gnadal- 
horce, which now affords a passage for the railway from 
Malaga to Cordova, and be}ond that gorge, to the west 
Serrama do Honda, a mountain group 
stretches out Its sierras in all directions 
lo Spanish geographers tlio coast ranges lust mentioned 
arc kno^ collectively as the Sierra Pembetica North- 
rast of the Sierra Nevada two small ranges, Alcaraz and La 
Sa^ nse with remarkable abruptness from tho plateau 
of Murcia where it merges in that of the interior ^ 

tho^‘’of“ fhe 'Ebr?Wrt^°]S;^®"f Spam aroLorl^a 

i Guadalquivir The former vnUcy. 

o^pies the angle in tho north-east between i-b„ 

of 4S the level of Mndnd, 2700 feet above that 
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and tlio central tableland, and is divided by ranges of 
lioights proceeding on the one side from the Pyrenees, on 
the other from the base of the Moncayo, into two portions 
The uppormost of those, a platoan of between 1000 
and 1300 foot above sea-level, is only about one fourth of 
the sire of the remaining portion, which is chiefly lowland, 
but IS cut off from' the coast by a highland tract connect- 
ing tlie interior tableland with spurs from the Pyrenees 
The Guadalquivir basin is hkowiso divided by the con- 
figuration of the ground into a small upper portion of con- 
siderable elevation and a much larger lower portion mainly 
lowland, the latter composed from Seville downwards of a 
perfectly level and to a largo extent unhealthy alluvium 
{las mansmas) The division between those two sections 
IS indicated by the change in the course of the mam stream 
from a duo n estorly to a more south-westerly direction 
The main water-parting of the peninsula is ovorywhore 
near the edge of the tableland on the north, east, and 
south, and hence describes a semicircle with the convexity 
to the east The Ebro alone of the great rivers flows into 
the Mediterranean The following table gives the length 
of the principal Iberian rivers, with the area of their 
basins, — the length according to different authorities, the 
area of the basins according to Strelbitsky, whoso measure- 
ments of area appear to be more trustworthy than those 
made by him of the length of rivers — 



Length In Engllih Miloi 

Area In 
^naro 

Milos 

Wagner 

Hitter 

Strelbltaky 

Ebro 

Duoro (Douro) 

Tagus 

Guadiana 

Guadalquivir 

442 

462 

6C6 

610 

337 

416 

607 

663 

490 

360 

470 

486 

666 

316 

374 

38.680 
86,710 
31,866 
26,300 

21.680 
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Iberian rivers is of great service for inland navigation, so 
far as they he within the Spamsh frontier On the other 
hand, those of the east and south are Of great value for 
irrigation, and the Jucar and Segura m the south east are 
employed in floating timber from the Serrania de Cuenca 
The Enno and Tagus are described in separate 
articles (gv) 

The Miuo (Portug M-nlto, the Jfimvs of the Roraans) is 
formed by tho union of two small streams in the north of 
nroTinco of Lugo, and flows first southwards, then on the whok 
iouth westwards to the Atlantic, forming in t^ lower mrt of its 
eonrso tho boundary between Spam and Portugal It becomes 
navigable for small vessels at Salvaterra, 26 miles above its mouth 
Largo vessels cannot cross the bar at its month Ite only important 

tnbhtary is tho Sil (loft), wluch at tho confliionco is tho larger jivor 

°^Tlio^aoro (Portug Bouro, tho Burvus of tho Romans) omorgos 

from the rock ns a small stream among t'”’ 

on tho borders of tho provinces of Lo^Iio and Sona, and, after 

describing a wide sweep to tho cast, flows westwarfs n^ss tho 

northom^alf of tho Spanish ^Woland and across Portu^l For 

a distance of nearly CO miles it fonns 

two eountrios It begins to bo navigable 80 miles “bovo ita 

but soa going vessels ascend only to Oporto, and 

account of a bar at tho month, only at high Tho pnnoipal 

tnbutenos on tho right aro tho Plsuor^ and Esla, on tho left 

tho Adain, Tonnes, and Coa (tho last mTortugai) 

Tho Guadiana (t e , IV&dt Ana, tlio Anas oi tho 
long bcliovod to take its nso in tho distnct known as tho 
do flontiel, whom a stniigof small lakes known as tho Lagunas do 
Ruidora (i»rtly in Cindad Real, partly in Albaccte) am con^tod 
by a stroa^whteli, on leaving tlio last of tliom, flows wra^rfs 

towards tho Zancara and then disappears within two or three miles 
cf^wt river About 22 miles to tho south west of tho ppi^ of 
disappoaranco the stream was believed to ro cmc^ in ^ 
several laico spnnra which form a number of lakes at nognwt 
distance from tuo &ncaro, and those lakes aro henM knoim as tho 
“oves of the Gnadiann” {Jos ojos de Ouaixana) 'TOo small stream 
issmng from them is known as the Guadiana 
Zanca^ It has now been ascertamed, however, that tho stream 


whioli disappears higher np can have no such course, but that 
in faot Its waters flow or trioklo nndoi^und to tho Zancara itself, 
which IS thcroforo entitled to bo regarded ns tho upper Guadiana. 

It has Its sotirco not far from that of tho Jucar m tho cast of the 
plateau of La Ifanoha, and flows westwards till, under the name 
of tho Guadiana, it turns south south west on tho Portuguese 
frontier In piercing the Siorra IMorona it forms a senes of toani- 
ing rapids, and it begins to bo navigable only at Alortol'i, about 42 
miios abovo its month 

Tho Giiadnlqnivir (%e, W6di el Kelnr, *'tho groat rivor,’* tho 
Bselts of tho ancionts), though tho shortest of tho great m ers of tho 
Poiiinsula, IS tho only ono that at all seasons of tho }ear is a full- 
bodiod stream, being fed in winter by tho rams, in summer by tha 
molting of tho snows on ilio Siorra Norada What is rogardodi 
os tho roam stream nses in tho Siorra do Cozorla in tho cast of 
tho provmco of Jaon, but it does not booomo a considorablo nvpr 
till aftor it IB joined by tho Guadiana lienor (from tho Siorra 
itovada), on tho loft bank and tho Guadnlimar on tho right. 

Lower down tho pnncipal tributary wliioh it receives is tho jenib 

K in tho days of tho Moors tiio Gnadnlqnmr was navigable 
iigo vossols to Cordova, but, havmg boon allowed to become 
silted up in tho lower part of its oourso, it has only roccntlv again 
boon made navigable for vessels of 1200 tons burden to Seville 

Tho only considerable lakes in Spam are three coast Lakes 
lagoons, — that of Albufera m tho province of Valencia, tho 
Mar Menor in Murcia, and tho Laguna de la Janda m 
Cadiz behind Capo Trafalgar Small alpine and other 
lakes aro numerous, and small salt lakes are to bo found 
in every steppe region 

The geological structure of tho Spanish Peninsula isGcologj 
comparativeiy simple Upon a fundamontal platform 
of ancient crystalbne rocks, which had previously been 
upraised into detached ridges, a series of sedimentary 
formations was laid down, among which occur representa- 
tives of most of tho geological systems from tho older 
Palieoroic rooks up to those of Quaternary date Arranged 
in order of ago, with their respective areas, those various 
groups of rock are shown In the subjoined table — 
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Archmau rocks arc exposed in tho northom half of tho Ponmsula,, 
particularly along tho groat Pyrenean axis, m Galicia, Estromadura, 
tho Siorra Moreno, tlio Sierra Nevada, and Sctrania do Honda 
Tlioy consist of granites, gnoissos, and mica schists, \nth talc- 
schite, amphibolites, and crjstallino limestone The oldrat 
Pnlreoioio strata aro referred, from their included fossils, to tho 
Cambnan and Silunan divisions. They range through a vast- 
region of Andalusia, Estromadura, Castile, Salamama, Loon, and* 
Astanas, and along tlio flanks of tho Pjroncan and Cantabrian 
oliain Thoi consist of slates, groywnckes, quartzites, and dialia^ 
Gnts, quartzitos, and sliales roferablo to tho Doi oman systoin 
occur m a few scattered areas, tho largest and most fossilifcnnis of 
theso occurring in tho Astunas Tho Carboniferous tocU of Spain 
arc divisible into three groups, tho lowest consisting of limestonM 
with sandstones and shales, tho middle of conglomerates and 
saudstonos, and tho upper of sandstones, conglomemtes, slialcs, 
and coals They lio in detached basins, and hap not yot been 
well explored Ono of these areas covers a considerable space in 
tho Aatanas, whence it stretches more or Icra 

*0 provinces of Leon, Paloncia, Santander, Mvenng alto^ther 

an area of 6600 square kilometres Another tract o«iira at San 

Juan do las Abadosas in Catalonia, whore it occupies 

souaro kilometres , wliilo a third, about 600 square kilomotm to 

Xnl Turfrom the proMneo of Cordova into that of Badq,oz- 

Thcro\ro other smaller areas containing httlo or 

lowing by tlio inclnclod plant remains that tho strata undonbtcdlj/. 

Peninsula along tho Cantabrian cliain and castprds to m 
SSnran ® It m compos^ of red 

dolomites, and marls, V"' araSte »nT ^ 
and containing deposits of gypsum, aragon e, whicln 

These strata aro overlain by moniticrs of ^ho tho Pcmn-nla 

aro especially oonspicnons in tho eastern part of tlio icmn nm 
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bctiveon Costtle and Aragon, along the Mediterranean border, in 
Andalnsia, and bkewiso along tbe flanks of the l^frenees. The 
Lias IS best represented Tbe Cretaceons system is distnboted in 
four great districts the largest of these extends throngh tbe 
kingdoms of Murcia and Valencia, a second stretches between the 
two Castiles, a third is found m the Basque Provinces and tbe 
Astunos, and a fourth spreads out along tbe southern slopes of 
the Pyrenees from Navarre to the Memterranean The lower 
members of the Cretaceous senes include an important freshwater 
formation (sandstones and clays), which extends from the Cantabnan 
coast through the provinces of Santander, Bui^, Sono, and 
LogroQo, and is supposed to represent the English Wealden senes 
The higher members comprise massive hmnunte bmestones, and 
in the Pyrenean distnct representatives or the upper subdivisions 
of the system, including the Damon 
Deposits of Tertiary ago cover rather more than a third of Spam 
They are divisible into two great senes, accordmg to their mode of 
ongin m the sea or in fresh water The manne Terbaiy accnmula 
tions commence with those that are referable to the Eocene senes, 
consisting of nnmmuhtic hmestones, marls, and sibceons sand 
stones These strata are developed in the basm of ^e Ebro, and 
in a belt which extends from Valencia through Murcia and 
Andalusia to Cadiz. Manne Miocene deposits occupy some small 
tmets, especially on the coast of Valencia. But most of the sandy 
Tertiary rocks of that distnct are Pliocene The Tertiary masses 
of Andalusia have coarse conglomerates (Middle Miocene) at their 
base, followed by thick beds of Biyozoan molasse and younger 
(Pliocene) beds These strata are specially noteworthy for con- 
taining an important metalliferous deposit, that of the native silver 
of Herrenas, uhich is found in a Pliocene bed m the form offlines, 
needles and crystals. But the most extensive and interesting 
Tertiary accumulations are those of the great lakes which in 
Ohgoccnc and Miocene time spread over so large an expanse of the 
tableland. These sheets of fresh water covered the centre of the 
Muntn, including the basins of the Ebro, Jncar, Guadalaviar, 
Guadalquivir, and Tagus They have left behind them thick do 
posits of clays, marls, gypsum, and limestone, in which numerous 
rtmains of tho land ftnimols of tho timf h&vo been presorvod* 
Quatemiuy deposits spread over about a tenth of the area of tho 
couii^ Tho tract of thorn is to bo seen to the south of 
the Cantaman hut another, of hardly inferior exteuk 

flanks the Sjeitu de Gaadnrmma, and spreads out over tho groat 
plain from Madnd to Cacerca Some of these alluvial accumula- 
tions indicate a former greater extension of the snowfields that are 
now so rratneted in the Spanish sierras. Bemains of the reindeer 
ore found xu caves in tho Pyrenees 
Ernpti^ rocks of many difleront ages occur in difieient parts of 
hpain T^o most important tract covered by them is that which 
stretches from Cajio Ortcgal to Cona in Estremadnra and spreads 
01 cr a laigo area of Portugak They likcivise appear in CMhle. 
forming the sierras of Credos and Guadarrama, farther south they 
mo in tho mountains of Toledo in the Sierra Moreno, and octom 

I oSTm « *«■ SB 

riora in lortnml Among the minor areas ocenmed by them 
rfUJinJiii “K.® mcntioucd those which occur in the Tnassio 

^ 

exception of that of the tomil xrvnr* tie sole 

hurt of ihe tableland ta chara^cmed 

of the west of Fuglwd or’Scotland, ^ ^ 

cxllcil tliat or°bo'tM)lelan™ aUhonnh may be 

the Hiro basin may be referred ^ *^® port of 

extromra of temperature Even in ** ** v*'*® ***® 15i®ot«st ! 

dectdwllj cold, and on the Inch 

to sec hoar frost m tho ® *'“"5 

oecaswnally cnvilop the landforentlre ® v’l'* j 

sky ra often pcrfectli clear for ® ®®'nfner the 

tlw lear sudd?S ^f tlmpTraturl"^^^^^ all seasons of 

to 50* F , are not mfreonent. ^ ®*te"t of from SO* 

1* all the more keenly fSt from tho facrthal^f 

.a motion At Madnd ( 2 r.o feet“Ke‘Kdrit“S^^^^ i 


freezes so hard m December and Januaiy that skating is earned on 
on the sheet of water m the Bnen Behro , and, os winter throngh 
ont Spam, except in the montime provinces of tho north and 
north west, is the season of greatest atmosphenc precipitation, 
snowfalls are frequent, though the snow seldom lies long except 
at high elevations The summers, on the other hand, are not 
only extremely wann bnt almost rainless, the sea-winds hemg 
deprived of their moisture on the edge of the plateau In July 
and Angnst tho plains of New Castile and Estremadnra are sun 
hnrnt wastes , the roads are several inches dero with dust , the 
leaves of the few trees are withered and discoloured , tho atmo 
sphere is filled with a fine dnst^ producing a haze known as etdina, 
which converts the blue of the sky into a dull grey In the 
greater part of the Ebro basm the~ heat of summer is even more 
mtense The treeless mostly steppe like valley with a bright- 
coloured soil acts like a concave mirror in refleebng the sun's 
rays, and, moreover, the mountains and higUands by winch the 
valley is enclosed prevent to a large extent the access of wmds, 
and thus hmder the renewal of the air, which in the lowest parts 
IS little disturbed 

The second zone IS that of the Mediterranean provinces, exclusive 
of those of the extreme south In this zone tho extremes of 
temperature are less, though the summers here also are warm, 
and the winters decidedly cool, especially in the north east 

The southern zone, to which the name ofAfnean has been giien, 
embraces the whole of Andalnsia as far as the Sierra Morena, the 
sonthem half of Murcia, and the province of Ahcante In this zone 
there prevails a genmne subtropical climate, irith extremdy warm 
and almost ramless summers and mild wmtere, the temperature 
hordly ever sinlong below freezing-point The hottest part of the 
region is not the most southerly oistnct but the bnght-coloured 
steppes of tho coast of Granada, and the plains and mil terraces 
of the south-east coast from Almena to Alicante Snow and 
frost are here hardly known. It is said that at Malaga snow falls 
only about once in twenty five years. Tho wmtor, in fact, is the 
season of the brightest vegetation after tho long drought of summer 
the surface mts covered once more in late autumn with a fresh 
green vanod with bnght coloured flowers, and so it remains the 
whole wmter throngh On the other hand, tho eostom part of 
this zone is the part of Spain which is liable to he visit^ from 
time to tune by the scorching and blasting Imtiht, the 
given in Spam to the sirocco, as well ns by the solano, a moist and 
less noxions east wind. 

The fonrth zone, that of the north and north west maritime 
provmces, presents a marked contrast to all tho others. The 
temperatiOT 18 mild and equable , the rams are abundant all the 
year round, hut fall chiefly in autumn, as in the west of Europe 
pnenUlv Monthly roses bloom in tho gaidens at Christmas m 
r 5,“ “““ “ plentifully as in summer Tho chief drawback 

*L ZI ®™“^ “ an excess of ram m some parts, especiaUym 
the WMt SanUago de ComposteUa, for example, has one of the 
mainland of Europe (see table below) 

table (1 ),'» although hasea only 
on data of short pen^ (from 3 J to 20 years), will help to illustrate 
remarks. Greenwich is added for the sake 
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domain The endemic snecies arn ™® Mediterranean 

monntams, and above a^ the lofti^ran^+i?“S®”*”® “ 
tho Sierra Nevada , hnt it “a Pyrenees and 

as compared with the pUip e^pd ^ ^nish tableland. 


coDiparoa with the nlama “meiana, 

that It also possesses a considerable of central Europe, 

plants of extrei^^Sd tSm"'”^'’ ®;®?d®mic plants and 
in harmony with thrphS^^.HnA Z®®** however, is also 
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soil Altogether no other connlrj in Europe of equal e\teut has 
80 great a wealth ofsiiccies as S]iain Atcomingto the Prodroimu 
Floras Ilx^mn'icas of Willkomm and Ijingo (coiuploted m 1880), the 
number of species of i oscular plants then ascertained to exist in the 
countrj was 6096 

Spam may be diiided botanically into four pronneos, corre 
spouding to the four climatic zones 
In the tableland pronnee (including the greater part of tlio 
Ebro vallo} ) the flora is composed chielly of specios choracteristic 
of the Mediterranean region, gciicmllj of species confliicd to the 
Peninsula. A peculiar character is imparted to the vegetation of 
this province bj the grow th o\ or largo tracts of evergreen shrubs 
and largo herbaceous plants belonging to the Cislinca, and Lahiatn, 
Areas colored by plants of the former group are known to the 
Spaniards tisjamles, and aro particularly cxtciisiro iii tho Mancha 
uta and on tho sloi>cs of tho Sierra Morciin, w hero tho ladanuni bush 
ladani/crus) is spociallj abundant , those covered by plants 
of tho latter group are known as lointllares (from tonnllo, thjmc), 
and occur cliioflj in the south, south west, and east of tho table- 
land of Now Castilo In tho central qiarts of tho same tableland 
huge thistles (such ns tho Onopordum nervosum), centaureas, 
nrtcniisias, and other Composila, aro scattered in great profusion 
From tho loi cl parts of these tablelands trees aro almost entirely 
absent. On tho loftj parnmeros of Soria and other parts of Old 
Castile tho ^ ogotation has an almost alpine character 
Tho southern or African proMiico is distinguished chiefly by tho 
abundance of plants which have their true homo in North Africa 
(a fact casilj understood when wo consider tho goologicallj recent 
land connexion of Spain with that continont), but is also 
remarkable for tho occurrence within it of numerous Enstoni 
pluits (natives of Sjna and Asia Minor), and plants belonging to 
South Africa and tho Canaries, as well as natnes of tropical 
America which have become naturalized hero (see below under 
AgricuUuix) In this pro\ moo tho maritime parts of Malaga and 
Granada present scenes of almost tropnal richness and bcauti, 
while, on tho other hand, in Murcia, Alicante, and Almcnn the 
aspect IS truly African, fertile oases appearing in tho midst of 
TOckj deserts or barren steppes. A peculiar icgotatiou, consisting 
mamlj of low shrubs with flesh j glaucous leoics(/ii«i'acrit/imoirfcs, 
Au), coicrs tho mansmns of tho GuadolquiMr and various i Arts of 
the south west coast whore salt marshes proinil Eicrj whore on 
moist sandj ground aro to bo soon tall thickets of Anmdo Dosiax. 

Tho Jfcditerrancan province is that m winch the general aspect 
of tho vegetation agrees most closely with that of southern Franco 
and tho lowlands of tho Meditorraucan region gonornlly On tho 
lower slopes of tho mountains and on all tho parts left nnoultn ated 
tho prevailing form of vegetation consists of a dense growth of 
shrubs with thick Icathorj leaves, such ns are known to tho Ircncji 
ns inngiHs, to tho Italians as macchxe, and are called m Spanish 
moxxte bajo,^ shrubs which, however much thoj resemble each other 
in external uppeamuco, belong botanicall} to a great voriot) of 

^^Tho^orthorn inantiino provnneo, m accordance with its climate, 
has a vegetation resembling that of control Europe Hero only 
are to bo found nob grassy meadows adorned with flowera such ns 
i are seen m English liolds, and hero only do forests of onk, beech, 
and chestnut cover a largo proportion of tho area The extra 
onlinarj nbuudnuco of ferns (ns m wostoni Franco) is likewise 

Bts '^’T^o*^fo^t area of Spam goncrallj is rolativelv small The 
whole extent of forests is estimated at little more than 3 millions 
of hectares (7J million acres), or less than 6 per cent of tho area of 
tho kingdom Evergreen oaks, chestnuts, and conifers are the 
nrovnilmg trees. Tlio cork oaks of tho southtni provinces and of 
Catalonia aro of immense value, but the groves coutniumg this 
trio have sulfored mcatly from the reckless way J] « 

product 18 collected Among other characteristic ^ 

kpamshpmo (Fixxxts Jitsixxxxxca), the Corsican 
the Pinsaiu) fir {Abxcs rxnsam), and Uio QucroiM To-n, the hst 
belonging to tho slopes of the Sierra Nevada Besides the dote 
palm the dwarf iialm grows spontaneously 8"™° 
south, but it nowhere makes up a largo element of the ^ 

pes. Tho Spanish steppes deserve a special notice, since they are not 
confined to one of tho four botanical provinces, but are found m 
all of them except tho last Six considerable stemio romons aro 
countwl —(1) that of Old Castile, situated to the south oH iilladolid, 
and composed chiefly of hills of gjpsuni , (2) that of Now Castil^ 
in tho south cast (the district of lla Mancha), (3) Aragonwo, 
occupying tho upper part of tho bosin of the bbro, (4) the 
strotmung along tho south oast coast from Alicante to tho 
neighbourhood of Almona , (6) tho Granndmc, m the cast of Upper 
Anualusia (the former kin^oni of Granada), and (6) the Baltic, in 
Lower Andalusia, on both sides of the valley of the Joml All of 
these aro origmallv salt steppes, and, where tho soil is still highl} 
improgmitod with salt, have onl} a sparse covering of shrubs, 
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mostly members of tho Salsolaeeas, with thick, greyish green, often 
downj leaves A difllront aspect is presented bj tho grass steppes 
of Murcia, La Mancha, tho plateaus of Guadix and Huescar in tho 
province of Granada, Ac , all of which aro covered chiefly with tho 
valuablo os)varto grass (Jlfaerocltloa tcxsaexssxma) 

Faxtna — ^Tlio Ibonan Peninsula belongs to the Meditoiranoan Fauna, 
subregion of tho Paltcarctio region of tho amnial kingdom, a div ision 
which includes also tho north of Afneo. Tho forms tliat betray 
African alDmties aro naturally to bo found chicflv m tlio south 
Among tho mammals that fall under this head are tho coinmon 
gonet (Gcncffa vulgans), which extends, however, firotti north, 
and IS found also in tho south of France, tho fallow deer, the 
porcupine (very rare), and a species of ichneumon (ITetjusitcs 
loxddrixxglonix), which is confined to tho Pomnsulo, and is tho only 
Euroi>eaii siwcics of this charnctenstically African genus flho. 
mogot or mrbary aiw {hixius ceaxxdalxis), tho onl} species of 
inonkoy still found wild in Europe, is also a native of Spain, but 
tho 0111} flock still surviving, on tho rock of Gibraltar, has often 
been on tho point of extinction, and has to be renewed from timo 
to time b} importations from tho north of Afneo. Of tho mammals 
in which Spain shows nioro afllnity to tho fauna of central and 
northern Eurot o, some of tho most clmroctcnstic are tho Siianish 
1} nx {Lxjtxx pardxnus), a species confined to tho Peninsula, tho 
Spanish liaro (Lqmsmadrxlcixsxs), and tho species moiitioned in tho 
article PvnENEEH Tho birds of Spam are vorj numerous, jiartly 
no doubt in conscquoiico of tho fact that tho Ponuisula lies in tho 
route of those birds of passage which cross from Africa to Europe 
or Europe to Afnca by way of tho Straits of Gibraltar Many 
species belonging to contral Europe pass tho winter in Spain, 
cspcciallj on tho south eastern coasts and in tho valk} of tho 
Guadalquivir Inmimorable, for example, are tho snipes which in 
that season are killed in tlio latter (listritt and brought to tho 
market of Seville Among tho birds of prij inaj bo niontioned, 
broidos tho cinereous and bearded vultures, tho Spanish vuliuro 
(Ogps oeadexilalxs), tho African or Fgjptian vailtiiro [Feophroxx 
jKrctxopferxts), which is found among all tho mountains of tho 
Peninsula, tho Spanish imperial caglo {Aqxiila adalhertx), tho 
short tood eagle (Ctreaclxts gaUxexts), the southern eagle-owl {Bubo 
athemcusxs), besides v arious kites and falcons Among galliqaccous 
birds, besides tho red legged partridge, which is met with ovorj- 
vvhoro on tho steppes, there are found also tho Pleroclcs althxla 
and P arexianxis , and from among tho birds of other ortlcrs tho 
southoni shriko {Laxixxts mmdxoxxalxs), tho Spanish sparrow (Passes' 
euttixexts), and tho blue magpio (Cyanopiea cools) niaj bo singled 
out ns worth} of mention Tho Inst is highl} remarkable on 
account of its distribution, it being confined to Sixain while tho 
species most closely alliwl to it (Cgaxxopxca egaxsca) belongs to tho 
cast of Asia Tho flamingo is found nativ o in tho Balearic Islands 
and on tho southoni coasts, and occnsiouolly a stray specimen is to 
bo scon on tho tableland of Now Costilo Other bmls jicciilinr to 
tho soutli nro two species of quails, tho Andalusian hcmiixido 
(Tumxx sylxxitxca), confined to tho plains of Andalusia, tho southern 
shearwater (Piiffisxxis exnerexis), and other water birds. Amphibians 
and reptiles nro pnrtienlarl} numerous in tho soiithom prov iiiecs, 
and among these tho most romarkablo nro tho largo southoni or 
o}od hznrd (Zaccrla occUata), which soniotiracs attains 3 feet m 
Icnctli and is vor} abundant, tlio PMxjdaclylus sacexculary, tho 
grey nmphwbicnn (Blaxixxs cxxserexis), the Eiiroiwan pond tortoise 
tExsiys curopia), and another spccua, Fmxjs ^eyrizxx Insect lito 
IS romnrkabl} abundant and vnned More than 360 siiccics of 
butterflies, many of them endemic, have been counted in tlio 
province of JIndnd alone ^ Besides tho ordiiinn Europenu 
scorpion, winch is genorall} distnbntod in southern Europe, tliero 
IS nnotbor siiecies, tlio sting of which is said to bo still nioro severe, 
found chiotlv in tho basin of tho bbro Trout abound in tho 
mountain streams and lakes, barbel and many other species of 
Csfprxxxxdas in tho mors of tho plains. For tho sea fauna, seo 

under Fishcines bolow . , , „ j , , 

Exlcsil —Tho total area of tho mainland of Spam, according to Extent 
tho calcnlatioiiB of Strclbitsky, is 406,612 square ^ 

Tins total agrees prett} closely with that 

rir rtS H 

north cast to south west is 420 ndminirtrotivc pur Admin 

Terrxiorxal Vxvxsxosxs foVtv ivtrativc 

poses tho kingilom of SiwnnliMsmw ^ ^ mainland dlvEions. 

iiino provinces, fort} seven of which 
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Berore 1S3-3 tlie mainland Tas divided into ftir^een jnormces, also 
enumerated 'belo'r,r’'hichtooktheirna]nes&i>mtheanci£iitla&^oina 


cerelopaent annng tlie p^nod of tne early Boznan cTajnre^ ’wnen 
It has been estimated, thon^ of course on in^perfect data, to have 
numbered fo-tv or fiftv najlioas. The best evidence o! a dense 
1 »palatioa m thos* davs is that afib'ded hy the specific estimates 
of ancient ivnte*s for some of *he laiger cities. The popnta'ion of 
Tcjiaco (Tarragom) ms ectunated at 2^ million^ and that of Xova 
Car'hago (Cartagena), Itahca (Se~iIIa la Vieja), and o Jiers at seveial 
hundreds of thonsands. Ementa. Aiigosta (dfenda) had a Homan 
gamson of 90,000 men, which also imphes a large population.* 

2Vtife U — Area rnd FopdltAun <f O-c Fon~cr and Prar-i' 
Fronrecs, 



The first Spanish census was made in hat som* of the 
pwrinccs now inclnded in tte langdom were for one reason o- 
anothernot embraced m the ennmerat on, so that the total popula- 
tion asciCTed to Spain m^hin its p-esent limits for that date is 
obtamed hy adding the results of enmncrations at difierent dates 
m the p-ovmces then eacloded. The total thus arrived at is 
6,205,791 Xo other ceneus tool place hH 1767, when the totd 
was found to be 10,265,150 , and this census was followed by 
ano'oer m 1797, when the pojnlation was returned as 10,511,211 
Tanous estiirates were mace within the next sixty Tcar^ hut the 
census of 1857 proved that some of these estimatcs'mus^ lure been 
greatly b»Iow the truth. The total population then a3cc*tiui»d to 
exist in Spam was 15,464,340, an increase of not mncli less than 
50 p*r fr-at. since the census of 1797 The lart census tool place 
on Decemlier 31, 1677, and the total population tnen a.'<wrtainf-d, 
16,631,650, shows an increase of onlv 74 p^r cent., c<inal to an 
annual increase at the laV of 0 35 p»r cent. — lower than in anv 
other conntrv in Europe except Fiance. 

As Table IL shows, the densi^ of population in Spain as a 
whole IS little mom than that of the most thinlv peopled couatv 
of England in ISSl (W’es*moreLind, 82 to fte sjnare mile'* 
Looking at the old pronnecs, we find that the most thieiiv 
peopled are all mantmie, and that all the maritime pimnces 
except Andalusia and Afureia ha'-e a density exceeding 109 to 
the siuare mile. The most densely p*oplcd province of all is 
not Catalonia, in wh ch manufacturing mduidnes are so highly de- 
TClopcd, nor the Basque Provmces with their g-eat iron inditry, 
on* Galina, where there are neither manufactures nor m nereis to 
speak of, hut where tillage occupies a relatively larger area than 
anywhere else in Spam. Of the modem prerenres the most thinly 
p^opM are Cuenca and Ciudad Beal, in the barren region of the 
east and south o*^Xew Castile, and Alhacete in the ilureian s'eppe. 
in each case the density being less than half of that of the mret 
thinre prepled English coanty The column indicating the increaso 
(or decrease) per cent of the population between 1657 and 1677 
shows that, ontside of the premnee in. which the capital is shiated, 
the increase points chielv to the recent development of mann- 
mefnrea and mining,— to the development of cop,or mmes in 
Hnelva, lead mines in Jaen, iron mines m Tlzcava, cotton manu 
factunes in Barreloua. In Murcia it pomts no doubt to the great 
deve'opaieat of the trade in esparto as well as in sontlie*n 
frmts. On the other hand the deeteare in l>nda and Geroaa 
attraction of higher wages in the mannfaetnnrg 
t^nds to deplete tljc neigliboTnu^ countiT 

As regies the distribution of popalaEon Ivtwccn town and 
country Spam contrasts m a markc*! manner with Italy. Spam 
having but frw large towns and a relatively large country popnla- 

V T. . than Ioii.orK) 

mnabi»ant3 — ^^ladnd {3*^7,S16), (249 0431 Valenni 

aAfon) Sevalle (134,313), ™dMa»aga{U5,SS2l' 6SVm^eTa 

1» I had a population above 10,000 ^ 

The birth 13^ in Spam is 33 "S per thousand as areinst 35 1 m 

p« thousand inhabitants was 
« ttL and lEales) The percentage of iDegitimacy 

The number of males bom for erciy 100 females arereg^ 

p'B.» - 'm:«8 i 

^Besides rte PhDippme Islands in the Eastern Archipe] 3 "n*ST«in 

The presidios, whose 

«WSnSSrcS5'“' 

Hfied at the (Ams of S?? oc^pations weA das- caltme. 

general it is ,n that head In 

dnebre than m the to7of P™* 

The expulsion of aTlattL 

«=4 tte neas of tte yean 
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Imvc all sufTorocT parhcularl} in this manner, Inter occupiers noror 
lianng been able to niTil the Moors in overcoming the stonbty of 
nature, as in Aragon, or in taking advantage of its fortilitj, as in 
Andalusia and the Tiorra do Barros. The implements in general 
use are of the nidest description Tlio plough is morolj a pointed 
stick shod mtli iron, crossed by another stick which senes as a 
share, sorati-hing the ground to the depth of a few inches. But the 
TCgiilnr iraiwrt now of ngnciilturnl implements (chiefly from Eng- 
land and h ranee) betokens an improicraent in this respect In 
general there has been considerable improvement in the condition 
of ngncultiiro since the introduction of milwnjs, and in cicrj 
proiinco there is a rojnl commissioner entrusted nith the diitj 
of sui>ervising and encouraging this branch of industi;j Among 
other institutions for the promotion of agriculture the roj al central 
school at Aranjiicz, to which is irttnchcd a model farm, is of special 
importance. 

The pronnccs in which ngncultiiro is most ndinncod arc those 
of Valencia and Catalonia, in both of which the nvor valleys arc 
thicijj seamed with imgation canals and the lull slopes carofullj 
terraced for cultivation In neither province is the soil naturally 
fcrtilo, and nothing but tho untinng indiistrj of tho inhabitants, 
favoured in tho one case hj tho nvers which traverse tho province 
from tho tablelniid of New Castile and tho numerous small streams 
(naemtenlo^) that issue from tho hose of tho hincstono mountains 
of wliicli tho proMneo is larg(.lj composed, and in tho other cose 
bj the numerous torrents from tho Pj ronccs, lias convortctl them 
into two of tho most productive regions in Spain In tho Basque 
Proi inccs and in Galicia tho ciiltu able area is quite as fiillj utilized, 
but in those tho ^(jlcultics that have to bo contended with are not 
BO great Tho least productive tracts, apart from Aragon and 
Estromadum, aro situated in tho south and cast of New Castile, 
in Murcia, and m Lower Aiidahisia — tho marshes or mansmas of 
the lower Giiadalqumr and tho arenas gordas between that rnor 
and tho liio Tinto Bj far tho greater part of tho tableland, 
however, is anything but fertile, tho principal cvceptions being tho 
Tierra do Cami>os, said to bo tho chief com groinng distnct in 
Spam, ocenpjang tho greater part of Palcncia in tho north w cst of 
Old Castile, and tho Tiem do Barros, in tho portion of Badnjoz 
hang to the south of tho Guadiana in Estremadura, another district 
noted for its com , , „ « . 

Evcopt in Leon and tho pronnccs bordering on tho Bay of 
Biscaj and tho Atlantic irrigation is almost evorj whore ncccssaiy 
for cultivation, at least in tho case of certain crops Almost all 
kinds of vegetables and garden fniits, oranges, nco, hemp, and 
other products aro gcnorallj grown solely or mainly on imgated 
land, whereas most kinds of groin, vines, and olives aro cultnatcd 
chiefly on dry soil Tho water used for irrigation is sometimes 
derived froiu springs mul n^e^3 m niouutnin 'jnllcySi wlicnco it 
IS con\c\cd b\ long canals along tlio mountain sides 

and sometimes by lofty aqueducts to tho fields on ■winch it is to 
1)0 used. Sometimes the water of entiro nicrs or anst artificial 
reservoirs (pdtdanos) is used in feeding a dense network of canals 
distributed over plains many square miles in extent, ^icli plains 
m Valencia and Murcia are known by tho Spanish name ol 
hucr/(fS (gardens), in Andalusia by tho Arabic name of tcyas, winch 
has tho same meaning Jlany of the old imgation works, such, 
for example, as those of tho plain of Tarragona, — date from the 
time of tho Romans, and many others from the Moorish penod, 
while new ones are still being laid out at tho present dai lYliere 
no running water is aiailablo for irrigation, water is often ^taincd 
from w ells by means of waterwheels (tiorins) of simple construction 
In most cases such wheels merely have earthenware pitelicra 
attached to their circumforonco by means of wisps 
and are turned by a horse harnessed to a long arm fitted to a 
rcvolnng shaft In recent years many 
sunk for imgotion According to Higgin (see 
total area of imgatcd land in Spam amounts to 4439 square nnlw 
Tho cffi-ct of imgation is shown by the fact that tho 
portion of Murcia lias a population of 1681 to the square mile ns 
against 101 for tho whole province, and Orihucla a population ol 
767 to tho square mile as against 194 for the whole province of 
Alicnnto to which it belongs. , ,, x 

lerenls. Cereals constitute tho principal object of cultivation, and s™® E 
these wheat ranks first, tho next in importance being barley, the 
chief fodder of horses and mules Both of these grains are 
cultivated in all parts— on tho plains ns well as among the 
monntams, bnt cliiofiy on tho more level ®y^'® *"? 
and Loon, and on the plains of tho basin of the Guadalquivir 
Oats and n o are cnltivatod only inthohighernartsof tho mountains, 
the former ns a substitute for barley in feeding horeM and 
the latter ns a breadstnlt Maize also is cnltiintcd in all tin 
provinces , nevcrtbolcss tho total extent of its ciilUvation is 
limited, since, being n summer crop, it rwuiros imgahon oxjop® 
m the Atlantic pronnccs, and other products generally yioiu a 
more profitable rotum whore imgation is pursued IliM is 
cultiinted on a largo scale only in Ynlencin Among corcaU of 
less importance are buckwheat (ro the mountainous regions of tho 


north), millets, inclnding both tho common millet {Pameum 
mtliatxum) and tho so-called Indian millet {Sorghum vulgare, 
tho jodn of India, tho durrah of Africa), and oven (in La 
Mancha) guinea com {PenictUana spicata) As to tho quantity 
of cereals produced in tho country w o are without oflicial informa 
tion, and the estimates of tho average annual production of cereals 
of nil kinds are very discrepant^ vaiying from 250 to 430 million 
hnshols. Tho nvorago production of wheat alone has been esti- 
mated* at 177 million bushels, and the nrorago produce of that 
crop per aero at 11 13 bushels (that of England ooing about 29 
btianols) If these figures can bo taken os approximately correct, 
it follows that tho aiorogo acreage under wlieat in Spam is nearly 
16 million acres, or between fii o and six times tho nvortgo in Great 
Britain, which has less than half tho area of Spain Iho produce 
per acre just indicated places Spain among those countries of 
Europe in which tho return is least, whicli is probably fully 
accounted for by tho backward state of cultivation generally and 
in particular by the small expenditure on manure As a rule, m 
fact, tho straw left on tho ground is tho only manure which tho 
land roceii es 

Tho cereal and especially tho wheat production of tho country 
regularly funiislics a considerable export Dunng tho five years 
1879-83 tho \nluo ot tho export of cereals and pod fruits of all 
kinds was nearly 3 per cent ot tho total value of uio exports , but 
this export IS balanced by a largo import, ospocinlly of wheat flour 
In bad years, indeed, tho \ aluo of tho import under tins head greatly 
exceeds that of tho export. 

In tho production of pod frmts and kitchen vegetables Spam is 
ahead of ail other countries in hurono Tho cluck pea forms part 
of tiio daily food of all classes of tho inhobitants , and among other 
pod fruits largoiy cultivated are various kinds of beans and pease, 
lentils (Ervum lens), Spanish lentils {Lathyms satwus) and other 
species of Lathvrus, lupines, Ac. Tho principal fodder crops 
aro Income {Medieago saliva) and esparootto (a variety of sainfoin) 
Clover, particularly crimson clover {Trtfoltum incaniatum), in 
gjtrtm in tho northern provinces Among vegetables garlic and 
onions take tho cliiof place, and form an indispensable part of tho 
diet of all Spaniards , besides these, tomatoes and Spanish poprar 
are tho principal garden crops. It is upon such crops that tho 
Spanish peasant in general bestows his chief care . 

As regards tho quantity of tho product wine coi^ next after Wlno, 
cereals among the objects of cultivation in Spam Hero again wo 
are dependent only upon vagno estimates of tho avotago amount 
produced, but usually tho average annual Spanish prodnonon of 
wine IS estimated at between 440 ami 500 million gallon^ an 
cstimato which places Spam third (next after Franco and Italy) 
among tlio wine producing countries of Europe So faros quantity 
isconcenicd tho principal wnno producing districts are in the nortii- 
cast, but tho only wines of Spam wliioli have a world wido 
reputation are those of tho south, and more particularly tlioso 
which take tho name of ‘‘sherry,” from tho town of Jerez, in Gio 
neighbourhood ot which they 

the Mno IS estimated at about 8,480,000 acres (or a^ut 2 8 per 
cent of tho entiro surface), and of thu. total about 772,700 aer^ 
belong to tlio Catalonian provinces, cbiefiy Barcelona. Tlio 
provinces which produce most wine are Baroolona, Sarago^ todm, 
and Malaga, the annual amount of tho production being in the 
order in which tho provinces aro mentioned 

Tlio offlcinl tables distingiush the wines 
ns common wines, shorn and similar wines, and otlior full bwlicd 
wines (vino generoso) The returns of recent y care, ss will to seen 
from Table III given below, show that of lata on ®"®™®"®i‘'®T®® 
has taken place in tins export both ns regards qunnbty 
this iiicrcnio being chiofiy duo to tho extension of the export of 
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Before 1833 tlie mainland was divided into thirteen provinces, also 
ennmerated below, which took their names fromthoanciont kin^oma 
and prmcinalities out of which the modern kingdom was gradnally 
built up The present provinces ore subdivided into judicial districts 
{parlidos jtidinales) and communes {ayuntamimtos) 

It IS probable that the population of Spam attained its highest 
development during the period of the carl^ Boman empire, when 
it has Wn estimated, though of course on imperfect data, to haio 
numbered forty or fifty mulions The best endonco of a dense 
population in those days is that afforded by the specific estimates 
of ancient writers for some of the larger cities The population of 
Tarraco (Tarragona) was estimated at 2} millions, and that of Nova 
Cartha^ (Cartagena), Italica (Sevilla la Yieja), and others at several 
hundred of thousands. Ementa Augusta (Monda) had a Roman 
garrison of 90,000 men, which also implies a large ^pulation * 


TaiU II — Area and Population of the Former and Present 
Pronnees 


ProTlnccs. 

Area In 
Squoro 
UUes. 

Population 

1867 

Popnlsllon 
Dee. 3L 
1877 

Incrcaso 

or 

Decrease 

Pop 
per 
sq tn 
1877 

Nnr CAsnLE. - •. 
Madrid. .. ^ 

Gnadalajanu 

Toledo M •. 
Cnenot. ^ .... 

Clodad BeaL .. 

Old CiSTxzx. 

Bargos .m.. ^ 

Logrollo ...... 

Santander 

A\IIa..., .. 

Segoria 

Soria. ..M M 
Palenda.... .. 
Valladolid 

AnnRiAs 

Oriedo .... 

Leox .. m .. 

Salamanca 

Zamora ^ 

I^on M 

Estbpxaduba. .. 
Bad^Joz .. ^ 

Caceres. ^ 

Oalicia.. 

ComQa. «... 

Lugo M MM 

Ortnae 

Pontevedra « « 

Avdaldbia m 

Amfiia MM. 

Granada M. m 

Malaga m 

Cordova « 

Jaen.MM m 

Cadiz (frith Cento) .. 
&^nie 

Hnelva.MM m m 

VALEvrrx. M « „ 
Castellon do laPlano 
^ nlencla.M mm m 
A licante M 

MtmciA. M M 
Albncete. 

MnrcfaiM M 

Cataloria m 

Xy'rida M MM 

Gerona. -mm - 
Barcelona. 
TamgonoM m - m 

ARAOO'Tm 

llnesca. 

Saragossa 

JemeL 

NAvAnuA M 

IsaVOtTA .. ^ ^ 

Basqitb Provxxcks m. 
yircaja (Biscay) . 
Gnlpnzcoa. « m... 
Alova, M M „ 

Bdearielalands.. 
Canuy Islands 

28 018 

2 097 
4,Sfi9 
SS8S 

0 730 
7,810 

25,409 

9,0.1 

194S 

2112 

2,982 

2 714 

3 830 
3,128 

3 043 

4 091 
4,091 

16 242 

4 940 
413S 
8,167 

16 702 
8888 
8,014 

U343 

•1,078 

3 787 

2 739 
1,7J9 

33 926 

3 302 
4,937 

2 8‘>4 
3,300 
6184 
2,828 
6,429 
4122 

8 897 

2 446 

4 a,s 

2 093 

10 449 

6 972 

4 477 

12 483 

4 775 

2 ■>72 

2 986 
2,451 

17 979 

6 878 

8 607 

6 494 

4,046 

4 046 

2 782 
849 
728 
1,205 

1880 

3,944 

1,477 918 
476,785 
190 OSS 
328 766 
229 9u9 
244,328 

1 609 948 

337 3.6 
173 812 
214 441 
ir4 039 

146 839 

147 463 
186 070 
244, 0’S 

624 529 
624 5 >0 

861 434 
263 ,16 
249162 
348,756 

707 116 
404 9S1 
302,134 

1,778 879 
6jI989 
424 186 
3-1 818 
428 830 

2 937 183 

31V GC4 
444 629 
461 406 
3,1 ,36 
34, 870 
390102 
467 480 
1742191 

1 248 486 
260 910 
606 608 
378,9,8 

682 097 
201.118 
380,969 

1 862 291 
306 094 
310 970 
713 734 
3‘’0,693 

880 643 
2,7839 
384176 
238, f28 

297 422 
297 422 

413 470 
160 679 
166 493 
96,398 

262,893 

234 046 

1,827 131 
694 lOt 
201,288 
336 077 
236 "SS 

260.3.8 

1,664 718 
033,030 
174 426 
235 299 
180436 
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163 6,2 
180 771 

247.4.8 

678 362 

676.3.2 

886 626 
28 >696 
2I0 7'>0 
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739 403 
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606 436 
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4,1,946 

3,283 438 
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470 066 
000 3^3 
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423 02, 
429 •>06 
606 SI2 
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1 374 692 
283 7S1 
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451,011 

1 762 033 
28,739 
279 702 
836 887 
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894 991 
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889 035 
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The first Spanish census was made in ISOl, but some of the 
provinces now included in tho kingdom were for one reason or 
another not embraced in tho enumeration, so that the total popula ' 
tion assigned to Spam witliiii its present limits for that date is' 
obtained by adding tho results of enumerations at different dates 
in tho proviiiccs then excluded The total thus arrived at is 
8,200,791 Ko other census took place till 1787, when tho total 
was found to bo 10,208,100 , and this census was followed by 
another in 1797, when tho population was returned ns 10,041,221 
Various estimates wore niaue within tho next sixty years, but tho 
census of 1807 proved that some of these estimates must have been 
greatly below the truth Tin. total population then ascertained to 
exist in Spain was 10,404,340, an increase of not much less than 
00 per cent since the census of 1 707 The last census took idaco 
on December 31, 1877, and tho total pojmlation then ascertained, 
10,031,809, shows an increase of only 7J per cent, equal to an 
annual increase at tlio rate of 0 30 per cent — lower than in any 
other country in Furope except France 
As Table II shows, tho density of population in Spain as a 
whole IS little more than that of the most thinly peopled county 
of England in 1881 (Westmoreland, 82 to tlio square mile) 
Looking at tho old provinces, wo find that the most thickly 
peopled aro all nnntiinc, and that all tho maritime provinces 
except Andalusia and 2lnrcia have u density exceeding 100 to 
tho square mile The most densely peopled provinco of nil is 
not Catalonia, in which manufacturing industries are so highly de- 
volopcd, nor tho Basque Provinces with their great iron industry, 
but Galicia, wlioro there are neither inanufacturcs nor minerals to 
speak of, but u litre tillage occupies a rcl-itivoly laigcr area than 
anywhoro else in Spain Of the modem provinces the most thinly 
jicoplcd are Cucncii and Ciudad Rial, in tho barren region of tho 
cast and south of Now Cistilo, and Alinccte in tho Mnrcian steppe, 
in cacli cose tho density being less than half of that of tlio most 
thinly peopled English county Tho column indicating the incrcaso 
(or decrease) jicr cent of tho population between 18'i7 and 1877 
shows that, outsulo of the province in which the capital is situated, 
the increase jmints chiefly to the recent development of niauu 
facturcs and mining, — to tho dovtlopmcnt of copper mines in 
Huelva, lead mines in Jacn, iron mines in A izcayn, cotton mann 
facturcs in Barcelona. In Alurcia it points no doubt to the great 
development of tho trade in esparto ns well ns in soiithcni 
fruits On tho other hand tho dcLrcaso in Londa and Gcronn 
indicates how tho attraction of higher wages in tho manufacturing 
d *tn**ts ^®f®^®****^ tends to deplete tlio neighliounng country 
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country, Sjam contrasts in a marked manner with Italy, Spam 
having but few largo towns and a relatively largo country popula 
tion In 1877 there wore only five towns with more than 100.000 
inhabitants — "Madrid (397,816), Barcelona (248,943), ^alcncla 
(143,861), Seville (134,318), and Malaga (115,882). Only nine had 
a popnlotion between 60,000 and 100,000, and besides these onlv 
1/1 had a population above 10,000 
Tho birth rate in Spain is 33 9 per thousand as against 30 1 in 
England and Mules, tho death rate 29 1 (21 4 in England and 
tSol(R ’’}"vt"'?®^ pw thousand inhabitants was 

L SR "nd ^ nlcs) The percentage of illegitimacy 

107 Ijom for every 100 females "verages 

bighcr proportion than in any other countn of Europe 
Roumama (mj'*^” obtamable except Greece'^ (112) and 

ibreijra Powemons — Tho population of tho principal foreign Foreign 
® numbered 7,822,123, m^o up wposisT 

sions 


Cuba 
Porto Rico 


1,521,684 

731,648 


Philippine Islands 6,607,685 
Fernando Po 1,106 


Besides Hie Philippine Islands in tho Eastern Archinelago^Simni 

Sr®™**®" ^«bipelago,M(f motile 

Pacific, the Mananno,>elew, and Carolmo Islands Off the Gninen 
coast she possesses the Island of Annobon as well as that of 
coast Itself tho distncl raurd Sinseo 
Bay Sho has likewise declared a protectorate over tlin iVnof 
Afncan coast betoecn Capes Bojadorand Blanm (desert of 
The prraidios, whoso population is given in Table II nr^ T^.nn H 
Teles, Alhucemas, and Xlelila (besides Ceuta) ’ ^ 

in^"s?i?;ne«l7teS important Spanish Agri- 

dnctive than m the timn nf fiio j much less pro 

The expulsion of thoTtfer 

eld „J a, M fT 

sad IgtolwSciSrB.**'*®®”"* *7**“ of tho years ISGJ-fO 



tereals. 


AGRICULTUKE ] 


SPAIN 


290 


Imvo all sufibrod parhculnrlj in tins manner, Inter occupiers never 
Imnng been able to nvnl the Moors in overcoming the sterility of 
nature, as in Aragon, or in taking advnntago of its fertility, ns in 
Andalusia and tlie Tiorra de Bnrros. The implements in general 
nso nro of the rudest description Tho plougli is merely n pointed 
stick sliod nitli iron, crossed byanotlier stick mIiicIi serves ns a 
slinro, scratching the ground to tho depth of n fow inches. But tho 
regular ininort now of agricultural implements (chiefly from Eng- 
land and 1' ranee) betokens an improi eraent jn this respect. In 
general there has been coiisideriblo improi omont in tho condition 
of ngnculturo since tho introduction of milwajs, and in o\ory 
proiinco there is a rojal commissioner ontrusted nith tho dutj 
of supcnising and oncouragiiig this branch of industry Among 
other institutions for tho promotion of ngnculturo tho rojal central 
school at Aniyuoz, to uhich is ifttnchcd a model farm, is of special 
importance. 

The pronnccs in which ngnculturo is most ndinncod nro those 
of Valencia and Catalonia, in both of which tho rivor valleys nro 
thicklj seamed with imgntion aannls and tlio lull slopes cnrofullj 
terraced for cultuation In neither proiinco is tlio soil naturally 
fertile, and nothing but tho untiring industrj of tho inhabitants, 
fai cured in tho one case by tho nvors which traiorso tho proiinco 
from tho tableland of New Castile and tho numerous small streams 
(iiactmten/o^) that issue from tho base of tho liincstono iiiountaiiis 
of which thoproMncQ is latgcly comitostd, and in tho otiior case 
bj tho numerous torrents from thoPjronccs, lias converted thorn 
into two of tho most productive regions in Spain In tho Basque 
Provinces and in Galicia tho ciiltii ablo area is quite as fullj utilized, 
but in these tho difllcultics that liaic to bo contended with nro not 
so great Tho least prodiictivo tracts, apart from Aragon and 
Estremndum, nro situated in tho south and east of New Castilo, 
in Murcia, and in Loner Andalusia — tlio marshos or mansmas ot 
tho loner Gundalqimir and tho arenas gordas botneon that ri\or 
and tho Rio Tinto By far tho greater part of tho tableland, 
however, is anj thing but fertile, tho principal ovcoptions being tho 
Ticrra do Campos, said to bo tho chief corn groinng district in 
Spain, occnpjing tho greater part of Paloiicia in tho iioitli west of 
Old Castile, and tho Tiorra do Bnrros, in tho portion of Badnjoz 
lying to tho south of tho Gundiann in Lstromadura, another district 
noted for its com 

Evcopt in Leon and tho proiinccs bordering on tho Baj of 
Biscaj and tho Atlautic irrigation is almost cverywhoro noccssaty 
for cultivation, at least in the case of certain crops Almost all 
kinds of vegetables and garden fruits, oranges, nco, hemp, and 
other products nro gcnorallj grown solclj or mainly on irngated 
land, whereas most Mnds of grain, vines, and olives nro oultivated 
ehicAj on dty soil Tho water used for irrigation is sometimes 
denied from spnugs and mors in mountain lallojs, whciico it 
IS comcicd bj long canals {accqitvts) along tho mountain sides 
and somotimcs bj lofty aqueducts to tho fields on which it is to 
bo used. Sometimes tho water of entire rivers or last artilicial 
Tcscrioirs (jKliitanos) is used in feeding n dense network of canals 
distributed over plains many square miles in extent. Such plains 
in Valencia and Ihlurcia nro known by tho Spanish nanio of 
/titerfffs (gardens), in Andalusia by tho Arahio name of vegas, which 
has tho s.amo meaning Many of tho old irrigation works, — such, 
for example, as those of tho plain of Tarragona, — date from tho 
time of tlio Romans, and many others from tho Jfoorish nenod, 
while now ones are still being laid out at tho present day Where 
no running water is ai ailablo for irngation, water is often obtained 
from wells by means of waterwheels (itorias) of simple construction 
In most cases such wheels merely have earthenware pitchers 
attached to their circumfcronco by means of wisps of osporto, 
and are tnmed by a hnrso harnessed to a long arm fitted to a 
revolving shaft. In recent years many artesian wells have been 
sunk for irngntion According to Higgin (sco Bibliography), tho 
total area of irrigated land in Spain amounts to 4430 square miles 
Tho effect of irrigation is shown by tho fact that tho irrigated 
portion of Murcia has a population of 1681 to tho square miio as 
against 101 for tho whole proiinco, and Oriliuela a population of 
707 to tho square mile os against 104 for tho whole province of 
Alicanto to which it belongs 

Cereals constitute tho principal object of cultivation, and among 
those wheat ranks first, tho next in importanoo being barley, tho 
chief fodder of horses and mules Both of those grams arc 
cultivated m all jiarts — on tho plains ns well os among tho 
mountains, but cliiolly on tho more level parts of tho two Castilcs 
and Loon, and on tlio plains of tlio basin of tho Guadalquivir 
Oats and rjo are ciiltiiaitoa only inthohiglierpartsof tho mountains, 
the former as a substitute for barley in fceaing horses and mules, 
the latter as a breadstuff Mairo also is cnltiiatcd m all tho 

J irovinces , nevertheless tho total extent of its cultivation is 
imitcd, since, being a summer crop, it requires imgation except 
in the Atlantic provinces, and other products generally yield a 
more prolitablo return whore irrigation is pursued Rico is 
oiiltiintcd on a largo scale only in Valencia Among cereals of 
less importanoo are buckwheat (m Uie mountainous regions of tho 


north), millets, including both tho common millet (Panteim 
mtnaecum} and the s^callcd Indian millet (Sorghum vulgare, 
the of India, the dxirrah of Afnca), and even (in La 
Mancha) guinea com (Pcnicillana spicata) As to tho quantity 
of cereals prwlucod in tho country wo are without oiBcial informo- 
^Rd tho estimates of tho avorago annual production of cereals 
of all kinds nro very discrepant, iniying from 250 to 430 million 
bnshols Tho avorago proiluction of wheat alone has been osti- 
niatciB at 177 million bushels, and tho avorago produce of that 
crop per aero ot 11 13 bushoLs (that of England being about 29 
1 biisliols) If those figures can bo taken as approximately correct^ 
it follows that tho avorago acreage under wheat in Spam is nearly 
16 million acres, or between five and six times tho avomgo in Great 
Britain, which has less than half the area of Spam Tho produce 
nor aero just indicated places Spam among those coiintnos of 
Europe in which tho return is least, wliidi is probably fully 
accounted for by tho backward state of cultivation gcncmllj and 
in particular by tho small expenditure on manure As a rule, in 
fact, tho straw loft on tho ground is tho only manure which the 
land recoil cs 

Tho cereal and especially tho wheat production of tho country 
regularly furnishes a considornblo export Dining tho five j oars 
1870-83 tho value ot tho export of cereals and nod fruits of all 
kinds was nearly 3 per cent, of the total valiio of tlio exports , but 
this export IS balanced by a largo import, especially of wheat flour 
111 bad } ears, indeed, tho value of tho import under this head greatly 
exceeds that of tho export. 

In the production of pod fruits ond kitchen vegetables Spain is 
ahead ot all other countries in I'liropo TIio chi^ pea forms part 
of tho daily food of all classes of the inliabilants , and among otluor 

I iod fnuts largoly cultivated are various kinds of beans and pcaso, 
ontils (Ervum lens), Spanish lentils (Latkyrus seUtvits) and other 
species of Lathynts, liipmcs, Ac. Tho principal foildor crops 
are liicorno (Medieago salim) and osparcotto (a variety of sainfoin) 
Clover, particularly crimson clover (Trtfohtm xneamatum), is 
grown in tho nortiiom provinces Among vegetables garlic and 
onions take tlio chief place, and form an muispcnsablo part of tho 
diet of all Spaniards , besidos these, tomatoes and Spanish popper 
are tho principal garden crops. It is upon such crops that tho 
Spanish peasant in gouoml bestows his chief care 
As ro^rds tho quantity of tho product wine comes next after Wine, 
cereals among tho objects of cultivation in Spain Hero again wo 
nro dependent only upon vague estimates of tho avorago amount 
produced, but usually tho average annual Spanish pronnction ot 
wiiio IS estimated at between 440 and 600 million gallons, an 
estimate which places Spam third (next after Franco and Italy) 
among tho w mo producing countnes of Europe So faros quantity 
IS concerned tho principal wine producing districts are in tho north- 
east, but tho only wines of Spam which have a world wide 
reputation are thoso of tho south, and moro particularly those 
which take tho name of '‘sherrj,’’ from tho town of Joroz, in tho 
neighbourhood Of winch they ore grown Tho total area under 
tho vino IS estimated at about 3,480,000 acres (or about 2 8 por 
cent, of tho entire surface), and of this total about 772,700 acres 
belong to tho Catalonian provinces, chiolly Baroolona. Tho 
proviiicos which produce most wine nro Barcelona, Saragossa, Cadiz, 
and Malaga, tlio annual amount of tlio prodiiotion being in tho 
order in which tho provinces nro montioncd 
Tlio ofllcinl tables distinguish tho wines exported from Spain 
ns common w incs, sliorcj and similar w mes, and other full bodied 
wines (vtno generoso) Tho returns of recent j ears, as will bo seen 
from Table III given bolow, show that of late an enormous incrMso 
has taken place in this export both ns rcgnnls quantity and valiio, 
this increase being chiolly duo to tho extension of tho export of 
the commoner wines to Franco bj way of Barcolona 
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1879~S3 was about 50 millioiis of Inlogramnies (110 million lb), Ibe 
av cnge value aWt £1,660,000 The vines ivhose frmt is intended 
lor table use os grapes or raisins arc trained on espaliers or ou 
trees, especially the nettle tree {Cellis australis) 

Among fmit trees tbe first place belongs to tbe olive, wbicb is 
estimated to cover about 3 per cent, of tbe surface, and accordingly 
about an equal area to that occupied by the vine. Its ranee in 
Spam embraces tbe whole of the southern half of the tableland, 
the greater part of the Ebro valley, and a small stnp on the vrest 
coast of Galicia. Along the base of the Sierra Morena from 
Andujar to the vicinity of Cordova there run regular forests of 
olives, embracing hundreds of square miles The annnal production 
of oil 15 estimated at 55 millions of gallons, and might be greatly 
increased in quantity and improved in quality if more attention 
were bestowed upon tbe cnltiration of tbe trees and tbe prepare 
tion of the oil Oranges excluded from the plateau by the eeventy 
of the winter cold, are grown in great quantity on the plains of 
Andalusia and all round the hlediterranean coast, and 5gs, 
almonds, pomegranates, carohs, and other sonthern fniits are also 
grown abundantly in all tbe warmer parts, the first two even in 
central Spam and the more shcltei^ ^rts of tbe northern 
mantinie nrovmces In these last, however, the prevailing frmt 
trees are those of central Europe, and above all the ^ple, which is 
ver) extensively cultivated in Astunos, the Basque Rnvinces, and 
Kavarre. The date plm is very general in the south eastern half 
of the kingdom, but is cultivatM for its frmt only in the pronnee 
of Alicante, in which lies the celebrated date grove of Elche. In 
the southern provinces flourish also various subtropical exotics, 
snch as the banana, the IVest Indian chenmoya, and the pncklj 
pear or Indian fig {OputUta vulgaris), the last frequently grown 
as a hedge plant, os in other Mediterranean conntnes, and extend- 
ing even to the soathem part of the tableland It is specially 
abnndant on the Balearic Islands, The agave or American aloe is 
enZhrated in a similar manner thronghont Andalusia. Cotton is 
now cultivated only here and there in the sonth , bat, on tbe other 
hand, sugar cane, the cultivation of which was introduced by tha 
^bs in the I2th centmy or later, and was of great importance in 
the mngdom of Granada at the tune of the expulsion of the Moors 
flt tho close of the 15th century, hut has since undergone great 
Tiofisitudcsy first m consequence of the introduction of the cane into 
Amenca, and afterwards because of the great dereloptnent of beet 
sugar in central Europe, is now becoming every year more and more 
provinces Of Granada, Malagi and Almem. The 
?R onn mainland is estimated at about 

protection which li receives at 
™ ^ Government. A duty imposed on all 

in^ tho ^ stimnlat- 

produ^on, but according to the law at present 
in foreo (passed on June 30, 1882) tbe amonnt of this^dnty. 
M far as remrds the prodnee of the Spanish colonies is ^ine 
^toUy re&ced, and the duty wiU be e&y IWmSdl j3y 

imtJSrl™ not yet mentioned the most 

raulbeny, grown in almost all provinces, but 

In shove all 

mannrnnh,^ ^ 0 ?® Chief sMt of the Spanish silk production and 
nortS!^^^’ ^wn chiefly in Galicia and other 

which official rotnrns or estea^^owSnab^T™* 



ISA 

Enninerftticm 

Sep.,. 34 18G5 

3^>Oiaits isra. 

Horses 

Mules. 

Assos. 

Cattle. 

Sheep 

Goats 

Swine 

Camels 

298,722 

499,172 

490,516 

1,557,033 

18,443,950 

3,031,701 

3.272,078 

672,559 

1,001,878 

1,290,814 

2,904,698 

22,054,967 

4,429,676 

4,264,817 

8,104 

700.000 

1.200,000 

1,800,000 

3,000,000 

23,000,000 

4.600.000 

4.500.000 


Coruhs, and didia, m'ules m 


I and Badajoz, asses in Badajoz, Toledo, Mnwaa, Seville, and 
Granada, cattle in Oviedo, Gornila, Leon, and Pontevedra, sheep 
in Badajoz, Leon, Teruel, Soria, and Saragossa, goats in Cacercs 
and Badajoz, camels mainly on the Canaty Islands, Gie total 
number on the Spanish mainland at the date of the enumeration 
being less than a hundred Badajoz was tho nchest of the pro 
Vinces in live stock of all kinds, containing about one fourteenth 
of the total number of Bomestic animals in the kingdom 
The only animals belonging to Spam still noted for their 
excellence are mules and asses, which are recognized os the best to 
he found anywhere. The quality of the horses has been greatly 
improved, however, since the astahhshment of Government studs 
more than forty years ago Besides the cattle reared thronghont 
the kmgdom for field lobonr and (in the northern provinoes) for 
regular dairy farming, bnlla for the great national pastime of hnll- 
fighting are specially reared in many parts of the countiy, par 
ticnlarly m the forests of Ifavarre, the mountains separating the 
two Cashles, flie Sierra Motena, and the Serrania de Honda in 
Granada, and also in separate enclosures on the islands of the 
Guadalquivir Spanish Aeen, which in former tunes enjoyed so 
high a reputation and formed so important a part of the national 
wealth, are far from having the same relative importance at the 
present day, though sheep-rearing also is aharing in. the «neral 
rise of Bgncnltnral and other indnstnea The most famous urccds 
of Spanish sheep are the mennos or migrating sheep, which once 
brought immense revenues to the state as well as to fte Inigo 
propnetoM to whom they mostly belonged. These sheep, whiSi 
ate dishngmshed by their long slim le^ and stall more by their 
long wool, are pasted in different distncts in summer and wmter 
Their winter quarters are in the lower parts of Leon and 
Estremadnra, lA Mancha, and the lowlands of Andalusia, tbeir 
summer quarters the more mountainous districts to the east and 
north (Plasencia in the province of Caceres, An)a, Segovia, Cuenca, 

\ alencia), which are not so much affected by the summer droughts 
of the Peninsnla. The mode of the migration and the routes to 
be followed are prescribed by law EaS herd consists of ahont 
10,000 individnals, under tho command of a mayoral, and is divided 
into sections containing about 1000 each, each section under tho 
chaiM of an overseer [capataz), who is -assisted by a number of 
shepherds (posforcs) attended by dogs The shepherds, rudely clad 
in a sleevelet sheepskin jacket, the wool outside, and leather 
breeches, and loosely wrapped in a woollen mantle or blanket are 
one or tha most sinking and characteristic objects in a Spanish 
landscape, especially on the tableland. The migration to the 
summer quarts takes place at the beginning of April, tlie return 
at the end of September At one tune tho owners of menno herds 
enjoyed the nght of pasturing their herds during their raigrahona 
on a stnp of ^nnd about 100 yards in breadth bordetmg the 
routes along wtach the migratioiis took place, a stnp which had 
accordingly to be left nncdtivated, but this nght (tha mesfa, as 
ft was caHM) was abolished in 1888 as prejudicial to cultivation 
binee that date tbe migrating sheep have been compelled to keen 
*“® average quantity of wool exported in the five 

9,000,000 lb. Even in the best of the 
years (1888-84) the total export of Spanish wool to all countnes ' 
tMrtieth of the total averago import of that 
^noi ^ United Kingdom during fte corresponding 

mred chiefly on the cistns heaths and the disfncts 

silk-worm 

TO the mnlM^ trees of the hlediterranean pro\ 1 iicc 3 has already 
bee^feired to , toe total annual production of raw alk in Talencia 
IS estimrfed at 1^600,000 lb, m Murcia at 600,000 lb, and in Cata- 
^ of the cochin^eal insecT Xc^s 

introduced into sonthern Spain in 1820, is being carried on v^h 
mo^nd more success, especially round Malaga, felez M^aga, lid 

Fahenes.—Tbe Mtcbing of tnnnies, saidmes, anchovies and T?i. 7 .er.« 
salmon on the coasts employs large numbers of fishermen and the 
Mltmg, smoking, and packing of the firet three inv™3{ilo™®t 

sardines from AuMt to thf end nf 

of fte exrairt ^&h m 1879-83 was nearly £120^00 

bufrre""os%7?tr3?eSna1 

lEnropean ciuntar p^dnSl 
amonnk and mtte production 

silver Spam heads the list Tt, ^®®^ quick 
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Of tho nunornls montionoiL in tlio prooodiiig tablo it Mill bo aeon 
that iron and coppor ores nro thoso m Inch ahoiv tho groatest advniico 
03 cominrod Mith 1863 Tho production of thoao two ores 
ndinnccdwith rapid strides dunng tho ton years 1874-1883 In 
tho former j>oar tlio jiroduction of both stood at about 600,000 
tons Tho iron oro is chiefly obtained in Vizuiyn and Murcia, tho 
former yielding by far tlio greatest quantity (in 1883 four-fifths 
of tho total production of Siiaiu), but tho latter j leldiiig tho best 
quality (aiengo value of Muroiaii iron in 1883, 6 pesetas— 4s. per 
ton at tho mine, ns against 2 25 pesetas, or Is. OJd , thoaioragofor 
tho Vircnyan oro) All ovcopt n small fraction of the copper oro is 
obtained from tho proviiioo ol IIuolvo, in which lio tho well known 
mines of Rio Tiuto Tho lead oro is obtaiiiod chiolly in Murcia and 
Jaeii Tho famous mines of Linaros belong to tho latter province 
Argentiferous lead is chiefly produced in Almona, which also 
produces most of tho sih or oro of other kinds ovcopt argontiforous 
copper ore, which is entirely obtained from Ciudad Koal Tho 
still more colobratod cinnnbir (mercury) inuics of Almndon, the 
nclieat iii tho world till tho discovery of tho Callforiiiau mines of 
Ifow Aliiiadoii, belong to Ciudad Real, and this proviitco, togotlicr 
with that of Oviedo, Wnishes tho whole of tho Spanish production 
of this miuoral Spanish salt is partly marine, partly denied 
from brine springs and partly front rock salt, of which lost tlicro 
IS an ontiro mountain at Cardona in Uarcolona Coal is chiefly 
obtained in Oviedo, Pnleiicin, and Cordova Tho production is 
quite insigiiificant compared with tho evtont of the coal bearing 
beds, which arc estimated to cover an area of about 3500 sqiiaro 
miles, of which nearly a third bolongs to Oviedo, between one 
oiglitli and 0110 soventn to Biiigos nniV Sonn, and about one tenth 
to Tcnicl and Cordova Among tho less important Spanish niintrnls 
aro mani^iicso (chiofl} iii Ciudad Real), antimony, gold, cobalt, 
sodic sulphato, sulphate of barium (bar} tes), xihosphorito (n valu 
nblo manure, a vanety of apatito found in Cacores), alum, sulphur, 
kaolin, lignite, asphalt, besides a vanoty of building and oma- 
mriitil stones. 

'ilio total number of mines (incliidmg springs for tho production 
of minoral waters) in oporatiou in Spam in 1883 was 2020, and the 
total number of labourers omplo}od in thorn in that year was 
67,020 Tho working of tho mines is earned on under state 
Biiponision For this purpose tho whole kingdom, including tho 
Rnicanc and Canary Islands, is divided into three soclions, and 
each of thoso into four districts Fach section is under the 
charge of an inspector gcnoml of tho first class, and onch of tho 
distncts under an inspector of tho socoud class. By tho law of 
July 0, 1859, a largo number of important mines, including all 
tho salt works and rock salt mines, woro roson od os state proiicrty, 
but financial nccossitics have coinpollcd tho Qovornmont to siir- 
rendor ono mino after nnothoi, so tliat at jircsent tho state possesses 
only the cinnabar mines and some salt works Jlmy of tho mines 
linvo boon granted to foreign (priiicipall} English) companies 

Of tho metallic ores produced in Spain, thoso of lead oiid 
mercury nro tho only ones which nro clnolly reduced in tho 
coiiiitr} Though tho working of iron is on industry of old 
standing in Spam, and n primitive kind of forgo takes its iinnio 
from Catalonia (soo InoN), tho total production of iron, refined 
and uiirermod, in Spam in 1883 was oiily 200,000 tons, and by far 
tho greater part of tho Siianisli oro is ovported, ns wall bo seen by 
comparing Tables V and VI Tho production of iron in Spam is, 
liowever, rajndl} and steadily incronsmg, tho total amount in tho 
first } oar of tho decade ending in 1883 hnv mg been less than 00,000 
tons. During the samo docado tho aiiioimt of copjior produced in 
tho kingdom increased from about 6000 to 32,000 tons. Tho 
amount of steel produced m tho kingdom is quite insignificant 
(littlo more than 400 tons in 1883) Tho following table (VI ) 
gives particulars regarding tho export of tho chief mineral products 
of Spam in 1883 — 

1 A nictrlo tonolODO lilloeramincsaSVOS lbs, or 3.> lbs less than a ton 
avoIrdu|ioIs 

• bxclnsho ot 100,000 tons produced In tho state salt works of Torrovloja 
(Alkoute). 
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Manufactures — At tho census of 1877 only about 8 per cent of Mnnu 
the classified pojmlation ivns returned as engaged m manufnctnr fnctures. 
mg industries. Tho principal manufacture is that of cottou, and 
tho follow mg table, \niich shows the position of Spam relatively 
to tho other countries of Europe witli reforonco to tins brnncli of 
manufacturing indnstrj, will also servo to some extent ns an index 
of tho rank belonging to Spam in mechanical industries generally — 

Table VII — Average Import of liaio Cotton for Home Consumption 
tn tlie Principal Countries of Europe during 1879-1883 
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Tho nvorago import per head of population during tho same 

g enod was as follows —United Kingdom, 41 7 lb , Holland, 23 0 , 
witeorland, 18 7, Belgium, 0 9, Franco, 8 2, Germany, 8-2, 
Spain, 0 0, Austna Hungary, 4 0, Sweden, 4 6, Italy, 4 0, Russia, 
2 9 It thus appears that Spain occupies tho seventh place in tho 
consumption of raw cotton, both in absolute amount and relatii oly 
to population In tho fivo years 1874-78 the average import of 
raw cotton into Spam was 79,690,000 lb, so that tho incrcoso 
of Uio average in tho succeeding ponod of fivo years amounted 
to 25 8 per cent Hevertholoss the products of this branch of 
industry m tho country do not yet sufilco to meet the wants of 
tho population There is every year a considerable import of 
cotton manufactures, while tho export of this commodity is too 
trifling to bo included in tho list of chief exports Tho maritime 
provinces, being thoso most favonrably situated for tho import of 
coal, and, where necessary, of raw matcnal, nro tho chief seats of 
Spanish mannfocturos, and tho cotton iiidilstry is principally 
centred in Catalonia and, abo\ o all, in Barcelona and tho surround 
ing distrub This region is indeed tho only distinctively manu- 
fiictunng portion of Spam, and in it also tho mnnufacturos of linen 
and woollen goo^ and of lace are mainly carried on Flax 
spuming and tho maniifactiiro of linen goods nro pursued to a 
considorablo extent in Galicia and Astunas Tlio silk industn, 
which IS likewise of high importance, but inadequate to meet the 
homo demand for silk fimnes, is chiefly centred m Valencia, next to 
which come Murcia and Seville Metal iiidiistrics nro chiefly carried 
on III tho Basque Provinces, whore various articles in iron and copper 
nro made Aro}al fnotoiy for tlio making of artillori and other 
weapons of war exists nt La Tnibia, in Astunns Toledo is still 
noted, as it has been from tho earliest tinic-s, for tho oxcellciico of 
its sword blades Tho maniifactiiro of leather, anotlior Siranish 
industry of old renown, is still extensively earned on in Catalonia 
and elsewhere, but tho making of eordicain has long censed to bo 
a specialty of Cordova, from which it takes its name. Boots and 
shoes and other articles in leather form tho only considorablo ex 
port of Dianiirncturod goods Glov es aro made in gnat qiinntit} in 
Madrid, shoes in tho Balearic Islands Tho paper indiistr} is very 
flourishing, especially in Catalonia and Valencia. Esparto is twisted 
into cords niiil ropes, and plaited into a v nnct} of oilier articles, in 
Murcia and Alicante and clsowlicro Tho refining of cane sugar is 
largely earned on m Barcelona, Malaga, Alnicnn, and Graiindn, and 


» Of this total 478 OM tons wore exported to Holland 142,000 to llelBlum, and 
109,000 to the United States , . . _ 

4 All the blende and ono-tlilrd ot tho calamine were exports to DclBium. 

6 Chiefly to 1 ortiiRaL . . _ . . 

• Of this total 168,760 lbs. wore exported to Dclglnm 
r Chiefly to Cuba. 
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flieinaltlngololiyeoJandbnindyjsgeiier^ Soalso^ lSphnlr{forSAScjaiiranrJu:|^^^ 

of chatcoat which in moat ports of Spam takes the ^ j-.^jco Wcflv wool and woollen goods, silk and silk goods, and 

nllordina^heatingpnrposes,anacvcn iiiBome <^w»TO^aW'»J 'flour, Trom the United States, petroleum, raw cotton, and 

mdustnos Tlie lirge furnaces for the ^til’ation of wc^uiy a^ i (also from the Philippine Islands) , from Cuba chiefly sugar 
Almaden were at one time, if they are not atill, ® mimufac' and fine woods , from the Argentine Confederation chitfli unteiined 

charcoal obtamed from tho Cwtua -Xn fa^ Sand Zns and animal fW M heat was rocoircd cliiefii from 

taring indnstnes anS smn'S from Germany, which also supplied a largo pro- 


— hj far the greater 
country received four 


which IS a royal monopoly, is cameu on au nronorUon cocs to Franco In 1884 that countiy rcccivcU lour 

Senile, Madrid, San^jider, Gijon, ComCa, A slencia, and Abcant^ p |o quantitj is rapidlv increasing 

—that of SeviUe being the largest, „ 'Pi.,. wine classed as full bodied also wont clncfly to France, but 

J!hr«?»CfaOTm«w— Poss^ng sudivanedresonrcMM itdoM, entered under the bead of sberrj aud similor wines wis 

and being peculiarly favonrably situated for commerce, Spam might , c1„i>fiv b\ the United KinR(ioin The destination of 

be expected Ihrm^mifi CraWT) Omng«Jvcr^‘’scnt 


iwexpeciett to mse a ieaamgpiBce^uui.K^»--...e TOim-rels is shown aboic (Table M ) Oranges were scut 
of Europe This it did at one time hold, when TO.mU to Gio United Kincdoni France, the United States, and 

acquired by the discoveiy of America and the conquest of Mimco * misins chicfli to tho United States and the United 


of out^vard rnospenty, however, was olso that in which tneMcoa 
of decline were planted. The expulsion of tlio Motm 


szXS 'X’fX t™* of a. o»,.b, » .r fsrlzs."! 

^me Industrj bv which the resources of the laud could be do bj sea. In 1884 more than 80 (let cent 
vSoned as they had been by the Moors the Spaniards of that day exports wore transmanue, and of the land 
had no taste ^Excited by the hope of rapidly acquired wealth and largest proportion is with or through Franco. ^ 

the love of adventure, the more enterprising spirits embarked upon the trade with Portugal, which on an “”"*5®/“™!’?' ^ 
a career of discoveiy, and agncalture and manufacturing indnstjy U per cent, of the ini^^ and tbl Mmfantx 

fell mto contempt^ The mercantile supremaej of the countrj was llio exports aunngl873-p, is iiara> duciio douUto the 
thus short Hied. Political causes supervened to hasten the of the chief products of the t«o comitnes, but also to Ibodefecti^ 
country's decline, and it is only within rco< nt times, since the in ness of the communications between tho two connmes, a oiwmm 
troduchon of railways, that the commerce of the coiintiy has begun stance largely accounted for bj the physical coiidiUoiis alwdy 
to revive i^eaveraga value of tlie imports and exports comlwned alluded to Tlic introdoctiou of jauwaje lias as jet only i 

danne the period of ten yeare from 1876 to 1884 was equal to served to bring the countnes into more intimate rUotion^ unilic 
rather less taan aC2 per hcaa,* as against about £18 per bead dtinng firstot Janna^ 1885 not oBiiigle line connccteu Tritii tncMnerai 
the same pewod an the United Kingdom, bat even this state m Evstem of Bpamsb railwaja ratcred Portugal Tagus, 

matters shows a considerable advance compared with 1860, when thougli Lisbon was connected bj rail both with hlnurni by waj oi 
the total value of the exports aud imports was equal to onlj about Caccres and with Valencia by waj of Cmdad Ileal and Albacctc 
£1, 12s (icrheai “Ibe jWlowing table (VIII ) pics total iwlue in At the date mentioned, howoicr, a nilnai intended to connect 
round numbere of imports and exports, with percentages from and Salamanca with tho mouth of the Slondrgo was jp course of con- 



Vdne of 
Imports. 


£C, SCO, 000 
U, 833, 000 

10.263.000 
30 877 000 
32,813 000 
38,«2 000 
36 023,000 

82.667.000 
36 733.000 



X sine of 
Exptms 


£6 310,000 
10,082,000 
12,804 000 
16,983 000 
18061,000 
2u <>99,000 
2V,83C,000 
30,ri6,000 
28,779,000 
24 768 000 



to Great Britain and France, at vanous dates from 1849 (the year struction, and a branch from t!io Portujjucsc coist linoiii the north 
after tho opening of Uie first railway in Spam) to 1884 — was in process of b»*ing connected with tho Spanbh railwnj to 

Coruna^ and b) ivaj of Leon with oUier norlbtm seaports. 

7^0 foreign commerce of Spam is grcatlj bam]ictcd by tho 
number and amount of tho custom duties, which arc imposed on all 
the pnncipal articles both of cxjwrt ami import. On imports the 
duties vary from 6 to 28 33 per cent, of tlie value of tho com 
moditic.s, tho highest duties being njiou cotton jam, sugar, and 
cocoa (to protect home or colonial mdiistncs) For protcctivo 
reasons bigii import duties arc Icncd also on iron maiiulactures, 
woollen manufscturcs, live animals, coflcc, and wune Export 
duties arc levied mostly in proportion to quantity In the cast of 
sherry it amounts to 200 pesetas (£8) (icr bcctolitic (22 gallons), 
full Dodicd wines pay 112 pesetas per hectolitre, and ordmary xnucs 
On the average of tho five yeara 1870-83 the pnncipal exports, ^3 pesetas per hwtolitre In the case of " the most faronred " 
m the Older of their importance, were wine, mSals md Xerai rcdnctioM are made in the amount of Oie duties, 

eras, fruifi oil, and cork,~ivjne being by far the most valnablo , W came into operation on tho 15tb of Au^st 

the pnncipal imports, w the order of ^efr importance, raw cotton, tho most favonred nation 

brandy and spfrits, sugar, macbinerr. tobacco, co^l and coke tf«®tmentia wnsidcration of a reduction in the import duties lened 
timber, cod fish, iron (iiTonght and unwronght), bides and skins, ®tBnti8b porta on Spanish winci , . „ , » , . ^ , 

chemical products, cocoa, Mtton manufactares and mineral oila , and A^wgahon -Kelativcly to the wtent of ite coast- Ship 

Oho large imports of cod fish (from Norway and Bntish North tho numkr and cxcellenco of ite scaporta (of which tbero pmg ' 

Amenca) are due to the large consumption of M, especially dunng ® ^ ® Mediterranean cowt, fifty six on the Atlantic), Ibo 

Lent, the great demand for mmeral oil as a swee of likt is a shipping belonging to Spam is small In 1884 tho 

con^nence of the dearness of coal It ts intercstmg to note the reaster tonnage was 624,000 tons, not much more than that 
high place wludi cocoa takes among tho imports. The averace Sweden at thesaino date, and only about half that of Italy Tho 
import of that commodity is nearly double that of coflcc and that TcweJs was 1803, indudmg 301 steamers. Nearly half 

of tea is quite insignificant (in 1884 only 168 777 lbs ) ’ transmanno imports (reckoned by value) and 68 per cent of tho 

The foreign commerce of Spain is chiefly earned on with tho i®®®s®®«“o®sport8 were earned under a foreign flag The following 
Umted Kiugdom, Franco, Cuba, and tho United States. In tlio ' S*'®® f“rt®®«’ pnrhcuJara as to tho shippmg of 1884 — 

ten yeara 1873-82 France, tho United Km^om, and the United 

Bta^ together (in tho order named) furnished on an avorago 
rather more than 0/ per cent of the imports, and the United Kine 
dom, France, and Cuba (also in tho order named) icceiicd on m 

avera^ dunng the same penod 76 per cent of the exporta N«t T::;!::; 

haithe largest 

dunng tho same penod were Cuba, Dutch- _ “ 

p Confidoration, and m the export trade 

Aigcntmo Confutation g^“- “•<•• 

y articlea in iron (articles in wrought-iron and steel, Nonregisii. _ - _ 

however, in rather greater amount from Belpnm), locomotive^ - e " " 

T^talfouderl JssL - 


Portum thA TinT.a Of-* ana in the export trade 

IlnttiS r Aigcntmo Confutation 

received m 1884 chiefly coal and 
^ aj^clea in iron (articles in wrought-iron wd steel, 
however, in rather greater amount from Belpnm), locomotives 


Metric Tons (In Thou 
sands) oC Car^o 

Pcrcentoeo of TotsL ! 

Disebar^ged. 

lAMdcd. 

Imports, 

Exports. 1 

623 

760 

33-6 

13 0 1 

1394 

3866 

60 6 

Cj-7 

11 

64 

0-3 

0-9 ' 

174 

CCS 

63 

11-3 

7G 

133 

37 

31 

41 

3 

1 6 

131 

166 

47 

23 

131 

67 

43 

11 

CO 

37 

31 

0-4 

67 

39 

31 

07 

27C0 

6880 
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I TUo {oI1o^^lnK tiiblo (X ) gncs tlio numtwr, Ac , of shi[)s entered 
nnd cknTLd with cargo at Simmali ports m 1884 — 



Under tho Spanish nnR 

Under I orcign Flogs 

Ditcrcd from 

Ko of 

Capadti 

Milrtc 

Tona 

Ko of 

Capacity 

Itclrlo 

Tons 


\ c'sels 

In Tons. 

nis- 

VcsscIj 

In Tons 

nis 




charged 



charged 

Aldcrtn. „ 

Ootl 

7-1,152 

17,880 

140 

GO 380 

4,0V7 

Uelglum .. .... 



2 8 

101,122 

U,G87 

Cuba 

1S(! 

100,744 

07,fl’2 

11 

20 121 

403 

Irancu 

l.OT-l 

711, J4l 

140, 0j5 

l,0o8 

281 

4o2 «;o 

180,801 

Naiwaj 

17 

31i.ll 

2,Gjr. 

81,708 

03,830 

1 htllpi Ino lalandu 

07 

104 278 

10,'>VG 


UnllLU Kingdom 

I.IJU 

712, )0J 

240,3CS 

1,721 

060,13u 

1,030,285 

Total from nin 
countiiis / 

V,(b2 

2,07^881 

(PS, loll 


5,804,878 

2,137,222 



Under tho tpant h Flag 

Under Foreign Flags j 

Clcarcit for 

So of 

Ciipacltv 

Milrlc 

Tuns 

Loaded 

No of 

Capnclti 

Ititrlo 

Tons 

loiadid 


V isstls. 

In Tons 

\ c-acis 

In Tuna 

Algi rla 

371 

78 3,83 

ia,47G 

Of 

40, f8 

021 

IlLlcIiim 

86 

80 ,18 

17,803 

14', 

no as 

11010. 

Cuba 

431 

e|0 2^8 

07,3 ,1 

7 

14,8., t 

171 

Irnnce 

2 , an 

1,128,607 

22i .713 

l,eo8 

038 ■>47 

C9a,40S 

\oiwn> 


73 

2H,u24 

21 167 

ridllpplnc Islands 

ot 

240 NV 

8 840 



United Kingdom 

007 

C30, ,18 

200, a70 

3,700 

J,0S8,8u7 

3,la2,07t 

Totot for ain 
coimtrlcs / 

3,588 

3,j00,207 

788,303 

7,844 

3,C38,2uO 

3,114,002 


Mils 


host 

lllcc 


Mc- 

pnipUs. 

Army 


Tlio total number of ic>'Sols entered iMth cargo under the 
national nnd foreign lings in 1881 nns thus 11,122, and tbo total 
({uaiitit} of ciigo distlinigcd by them at Simiisli ports 2,700,378 
nittnc tons, the total niiinbir of rtsscls denied nitfi cargo 13,110, 
nnd tbo total cpianlilj of cargo tnhcii on board by them nt Spanish 
ports 5,S80,3S'i metric tons Of tho total niiiiiber of icsstla 
entered with cargo 6708 woro stonniers, ivliidi discharged 2,052,037 
tons of cargo, nnd 4354 ncro sailing \lssl1s, wliicli discharged 
707,411 tons of cargo Of tho niiinuor of irssola cleared Mitli 
caigoOSOO More sttninors, tthich took on board at Siniiish ports 
'5,300,366 metric tons of cargo, and 3601 woro sniliiig vessels, 
winch took on board 580,010 mctrio tons of cargo 
Communtatlion — ^Tlio cominiiiiicatioiis in Spam liavo been 
greatly improved sinco the licginniiig of tlio iircsciit coiitnrv In 
1808 tlioro woro little more than 600 miles of carnago roads, but 
now tbcix nro over 28,000 At the end of 1882 14,000 miles woro 
state roads, nil well built and well maiiitnincd, and 3027 miles of 
slate roads were in course of construction Tlio aggregate lonctk 
of tbo provincial roads tlicn completed was 2714 miles, and tliat 
of tbo communal roads 10, 700 miles. In tbo nionntainoiis dislriots, 
where tlicro are only narrow paths, frequently mtlior sleep, it is 
still not uncommon to meet long trains of mules 
Ihiilways linvo made great advance since tbo middle of tbo 
century Tlio oldest lino is that from Barcelona lo JIatnro, 17 4 
miles, winch was opened on tbo 2Slli of Ottobor 1848 Of late 
y cars railvmy constriiotion lias boon going on prettv rapidly In 
1880 tho uiimbcr of miles open for tmlho was 4646, and in tbo 
four succeeding years it was 4800, 4807, 5118, and 6380 All the 
Spanish railways belong to pnvnto comiiaiiics, but most of tliom 
have obtained siibvoiilioiis from tho Gov ornmoiit, to which most of 
tho Spanish railways will revert at tlic end of a term of iiiiioty 
nine years In granting a concession fer n now railway the regular 
practico IS to give it to wlintevor company otforsto construct it 
with tlio lov\cst subvention Tho total amount of the subventions 
for railway coiistriictioii up to tlio end of 1884 vins £26,676,690 
For strategical reasons tbo Spanish gauge was made diiTorciit from 
that of I ranee , , 

The postal and tolcgrapbio systems liavo been placed on tlio 
same footing as iii otlior civalwcd ooiintrics The totol number of 
lottcrs, post cards, and samples (Incbidiiig otllcial and intornational 
letters, Ac.) that i 
111 millions. The 

1883 was 10,664 miles, 

messages III 1883 was 3,020,000, nearly 80,000 being transit mes- 
sages and 654,000 from or to foreign couiitrios 
Army tt 7 id Kaiy — Military (or naval) service is obliTOtory on 
all Spaniards, but in certain eases rocmvta ate ollowod to buy 
tbomscivos otr According to tbo law of January 8, 1882, tho 
period of soTVico for all orms is twelve years, of whicli Ibroo years 
must bo passed with tho colours, throo y ears in tho aotiv o rcserv o, 
and SIX years in tho second resorvo Tlio nuuistor of wsr ii 
empowored, how over, on financial grounds to transfer troops 
serving vnth tho colours to tho nctivo resorvo boforo tbo ponod of 
tbroo years’ sorvico lias been fulAllcd Liability to servlco begins 
wntli tho first day of the calondar y car in wliiob tbo twentieth year 
13 oomplotod Persons holding a civil appointmont or pursumg 



any liaiidicmft iiidopondciitly nro allowed to buy thoniselvcs off for 
1600 pesetas (£00), nnd hrothora nro allowed to take each others’ 
ploco in sorvico, or to ovcliango tho mniibois that liavo fallon to 
them by lot in tho raising of tlio rocniits for tho year For carry- 
ing out tho law Spain is divided into fonrtocii military districts, 
tho Ixinudnncs of wliioh do not at nil coincide with tlioso of pro 
vincos 

Tho actual stroiigth of tho rogulnr army is frved at about 04,000 
■non for tlio kingdom (including tlio Balearic nnd Canary Islands), 
but tins niiiiibcr may bo brought up to 400,000 in timoof war 
Tho Btrcngtii of tbo regular nrniy iii Culm is about 22,600 iiioii, in 
Porto Bico about 3200, nnd on tlio Pliibppino Islands about 8200 
Tlio nctivo army IS divided into 140 battalions, besides tbo samo 
number of dopOt and rcserv o battalions , 24 cav airy rogimcnts, and 
tlio sanio number of do^iOt squadrons and reserve cavalry regiments , 

0 rogimoiits of field artillery, and 3 of nioiiiited artillery', besides 6 
resorvo regiinoiits of artillery, and 10 battalions of engineers 
Tlioro lira also 13 battalions of fortress artillery 
TIio following stnlcniint shows tbo atroiigtli of llio navy inNsvy 
1886 — First Class — 4 ironclad fngntis (66 guns), 4 strew frigates 
(*)7 guns), 0 cruiBors (48 guns). Second Class— 6 frigates (104 guns), 

3 cruisers, 12 corvettes and troopships (39 guns), ■Thiid Class— i 
ironclad monitor (3 guns), 1 floating battery, 70 gunboats, trans 
ports, Ac (124 guns) 

Tliira woro at tbo samo tiiiio building ono ironclad of tbo first 
class, fiv 0 cruisers of tbo second class, besides torjicdo boats, tugs, 
nnd other v csscls For tlio dcfonco of tlio colonics, and more jiar 
ticularly tlioso of tbo West Indies, tlioro nro thirty five straw 
gunboats, nil of tbo same sizo (about 6 foot draught}, aud each 
carrying n 100 pounder invot gun nt tlio bow 
Tho navy is mnniiod uy conscription in tlio niantiino districts 
In 1886 tho iiiinibor of scnniDii was about 14,000, tlint of ninniics 
about 7000 , t, ,, , 

JteUgion — Roiiinu Catholicism is tli6 cstablislictl religion, and BoHgiou 
tho church and clotgy nro iimiiitniiiod by the state The iininotiso 
majority of tho people (m 1877 10,003,060 out of a total of 
10,034,846) nro professed ndhoronta of this fnilh, so that, so for na 
numbors go, Spain is still tho most "Cathoho” country in tbo 
world, ns it has long been styled According to Willkoniin, how- 
ever, roligions mdillcrcntism is now very goiioral, not only among 
tho oilucntod but also among tbo lower classes , and of tbo bigotry 
nnd fanaticism vvliioli in foriiior times led to tbo destruction of 
hundreds of thousands of victims nt tho hands of tho Imiiiwition 
tho only tmeos nt tho present day nro to bo found, soys tho wnio 
anthonty, in tho provinces of Aragon, Nnvnrro, nnd Estrcmadiira, 
vvhero the clergy still c\eniso n consulornblo iiifliicnvo over tho 
lower orders By tho constitution of 1876 non Cnlhollcs nro por 
inittcd to cvorciso their own forms of worship, but Ihoymiist do 
so in pnvnto nnd without innking any piiblio nnnouncomont of 
8CVMCCS At tlio cciiBus oC 1877 tlio tolol numbor of Fro- 
Ustants was 6661, n numbor below that of those oiitcred ns 
rationalists (061 '») Thera nro nino nrcbbisliopncs (Toloilo, ilndrnl, 

Burgos, Gramuln, Santiago, Saragossa, Seville, T^mgoun, V aloncia, 
and Valladolid) and forty five bishopilts. The nrcbbisliop of 

-By tbo law of July 17, 1867, primary odiicntiou was Rlncn- 
declatod compulsory on nil children of school am (originally fiwd tion 
at BIX to nine) and made free to the poor, but the results of tlio 
cuisuBof 1877, thoiigh showing an advniico 
tioii ns compared with previous years, T 

18 far from being onicioiitly earned out At 'i'at ‘Mo tho total 
nnilibcr wiio could both rend nnd vrito wns 4,0^,8-S, equal to 
24 48 per cent of tho popiilnlioii, ns ngniiist 10'07 per cent in 
1800 'I'ho prov iiiccs in winch tho porcontngo of tlioso nbio to rcau. 
and write was groatost woro Alnvn, Burgos, Poiitovcdm, Madrid, 
Saiitniulor, tlioso lu which it was least woro tho Canary IslnnUs, 

Grnnadn, Malaga, Almorin, Ahcoiito, Cnstolloii 

Tlioro are ton nnivorsltics— tlioso of Madrid (founded in 1836 
to roplnco tho long cokbrntod university of Alenin), Barcelona, 
Groiindn, Snlnmnncn. Seville, Valencia, Santiago, Snrago>an, 
AMladolid, nnd Oviodo , that of Mndi idis now tho most | 

and tho best attended, wliilo that of Snlamnncn, so roiiowncd m 
tho Middle Ages, is now in least roputo , 

PolUical Admiwslrahon —Spam is nn liorcditary monnraliy, tl n 
conslitutiou of winch roste on tho 

1876 The sov oroign becomes of ago on coinpkf hu h s or 1'®^ , 

tcoutb icnr Tho Boveroign is grand master of tho oiglit Spajnsli 
oX« of knighthood, tho priiicVl of ®f ““’t. 

Fk^ofToisTdo Ora), foui.ded^iii 1431 by Flnlip of Burgundy 
Tho cbwn of tins order siirrainids tbo royal nrni-s 
iiitludod, besides tho arms of Castilo, Leon, '|a, "y , 

of the royal lionso of Bourbon, tbo of Austri^Sic y, bavoy, 
Brabant, and others Tbo national ®® 

Tho flag IS divided into tliroo lionzontnl stnpes-two rca si ye, 
with n yellow ono between bearing oroign in con- 
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and a cliambcr of dcpnhc<i. Tlio sonato is composed of mcmiKra 
of three dosses — (1) members l)j right of birth or office — princes, 
thoMeaUliicr nobles holding the rank of gmiidcc {r/randf), adigiiitj 
conferred by the king either for life nr os on licrcditor^ honour, 
and the highest state ofTiLiols , (2) nieinhcrs noniinntcil hj the king 
for life, and (3) members elected bv the state corporations and b\ 
the most highly taxed subjects of the state for n ]>crIod of fitc 
years Tlie members belonging to the first tno classes must not 
exceed 180 in numlior, and there may he the same nnniher of 
members of the third class. The chnmher of deputies consists of 
members elected for fiic tears, in the ]iroi>ortioii of one deputj for 
every GO, 000 of the population The electors must lie tiveiity fitc 
y cars of ago and must hare {laid land tax of tirciity fit c {losotns (jCI) 
for one year, or an industrial tax of fifty {lesctas for tiro yesrs 
The executive administration is entrusted to a rc8|>onxiIile minis 
trj (eotuejo de mtnislros), in nliich the iircsidcncy belongs cither to 
one of the ministers or to n president irithout portfolio There 
are eight miiiistennl departments— the first scerotary ship of stale, 
to which belongs the man^i.nioiit of foreign afiairs, the secritsn 
ships of grace and justice, tiiiaiicc, and the intcnor, the drpsrtiiii lit 
for the promotion of matonni nnil {ntcllectiuil intctests (vrrttaria 
defomtnlo), and the secretaryships of ivar, nianiic, and the colonies. 

The civil ndimnistmtioii is under tlio secrctan for tin tiitermr 
In each provinco is a civil gosemor iiomuiatcd by the crown, and 
the governor presides over a council, the nicinlwrs of nhiih arc 
elected by the rcjircscntatn cs of cich commune (amintitmifnto) 

Law and Justice. — Spanish law is founded on the Itomnn law, 
the Gothic common law, and the iiatioiial code jiroclninird at tlio 
meeting of the cortes at Toro in IGOl (the /#vr* df Torn) There 
IS n court of first instance in cicli of the COl jtartutoi judtnntfs inio 
which the kingdom IS dll idcd , and a court of second instance in 
each of 16 audienettu lemtonales into which the jxirltdos jndtfinifs 
nn. groimcd , and there sits at Jlaitnd n sopixmc court iiKMlellnl 
on the French eoiir de cassation The ndmiuistration of jiistiLc is 
public. Except in commercial esses the parlies to a snit niiust 
always ho rcjirescntcd h\ sworn counsel Uthogados Jitcaln) 

Eijianee— The following stall mciit (Tnblo M ) shows the com 
valent in English monci of the budget estimates for the years 
noted , it should ho explained, honover, that these estimates have 
only a limited valne, inoaimich ns the public accounts of Sieim 
nave not been audited since 1870, and have not liccn lassed by the 
cortes since 1867 — ' 


Team 

aoTcnnc 

Expenditure. 

lean 

Recenue 

Expendllurr 

miMil 

1870-71 

1874-7o 

1877-76 

ISSO-SI 

£18 {03 410 
27 001,746 
21 702 000 
20,433,000 
31,666 031 

£18,773 603 

32 810 4'' 1 
20 S'*! 000 
20 430 eou 
33,466,017 

1831-82 
ISSa-PS 
, 1883-84 
' 1881-83 
, 188., 66 

£ai,4'l'> 0*0 
ai "Sa.TfO 

3 *,00 0*3 
31 441 r8-J 
ai.iflo.sTu 

£02 -81 -ns 

ni,Kao8.a 

•“•OJPOO 

01 003 000 
3-,S8j,Pe3 


l oor on ' revenue, nccoruing to tlio budget estimates 

01 1886-80, vvcro-^xciso (including stamp duties ondgov ernnient 
‘I*'"®®* on land, tnidc, mines, Kc , 
Qovemment salaries, rggistmtion, &.&, 
£6,362,000 , customs, ^,360,000 The chief items of expenditure 

£10,900,037, the cduiiges of 
tmh^n°n/le of war, ^,060j^9U , those connected with the adonis 

those of grace and justice, 
*^237,844, those of manno, £1,760,022. 

and quelling the insurrection in Cuba of 3808-73. 

and those subseciuently an5ng out of a civil war in the PemiisulS 


raised the total amount nf the qjniiivh di ht on thf Ut of Jnnustv 
18S1 to nlxiiil £612,000,000 , but, ns St uus iiv that turn manifi it 
that Spain ms iiimbh to nii I the ohhgslions tliu'- iitcurrMl, nil 
armiigtiMi iit nns cnmi to hv nhfrh the espital ntid tiit< rmt of the 
diht v\irt lediieed 'Itii Imtl < f the di ht now le-irs inti n t nt the 
rate of 4 jicr cent , niid on the 1st of Ot tols r 3 SS t tin capital i l(«ul 
nt 03’ifi million itesitns, or £2'H,2''iO OnO and tlw toial aiiiitinl 
chaiT,t nns 213 niillion ii-nln', or £'>,erJ2^'■7 The prinri| tl 
items on tlie jieriHlnnl fonign dtht, ninonntiiir in 0 IoImt to 
£78,840,000, a ]s r|H lunl inti iiial ili ht, nnioniitiii} in tlrtolH r !$£ i 
to £77,810,000, and a reiliimahlu ibbl (iiiteninl niid (xtrinah 
nmonntiiig to £70,480,000 

Currenm, irewhli, ntid l/'iititrrr —The 1 n-iieh iimrietary »vstein 
niul the inetne system of mights niid nuaMiris Invi lurn intro 
dnetd— the Intt'r in Ib'^n^ the fotmer in Iffl * In ilir i-a , of the 
mights and iiinsiiris the JtiIhIi mines nl o InM hern nib jd d, 
with onlv till m- 1 1 » arv Uiigim.lic changt < In the ex < th* 
nirrenev tin old SpanMi name of vi ii| ri talind fi r tl e unit 
(the friiiel, and the je • ta is divided int<il 00 ce„<,;, , , jy.ic riling 
to the pn sent value of the j»-«i |3 therifnrr k"! jw m tns nm In taken 
ns nlsmt tqiial to £1 Tn vloudy to the inln ilu< tmn of the I ,* neh 
monetary svstem the jieseta was the hftli j art of a i rfitn , t hl> li 
was equal to 20 real * de uU<i,, or rafhir mon than a five frjiic 
piece Till onlv paj'ct motiev lu Spain totisials « f thi mn. . of tU 
Ikanco de 1 sjafn 

WW/iVear^r— Tliemes (enirtrlimtler srrrt rn |8» cm-a lir i ' v. ,tn i, n , 
mr ii'ainuO/ riilVe./l< irOar ••latlitl-o iteUt J rtrl-i iiiiUf rfiWi 
IT siU is|r-.n A mere »ummtrr a curl I* c o s'-i 1 in |l,i j 
rfeyrae a ne Offea, j ij^l la rie ti/ari ty ti le ( .itl , fe Jl»Jrt.< 
i IflirJIf |TWlllV(-m I.e|r,u 3»r«, 

"e fisTsrlT.r sjiln arc |.> tefu.i J 
In the Mrllit df la 'i’titlaj fi/r^ro* i dr Maiiil ■]> , ) r,n, « u 

lesj I.enttn, |sss, Hart • t V; m,,n jfa Jii-r'i 

tinmnWi/ an tin r! il |/ir 1 n |‘ e | -aihrr ■»! li |1 e rnf t ts t* 

ol lent (Mnirarlani! O s ,ra (I targg kh c i v 

’•poln Is sery fully tnra e I In a»rt us srrrts ly W| It-i-m 
lollies 111" l^'^lnn,>,l ptrf Jth$antej' v ol car 3 si » ftt^tui »i(t- 
mmi Imis^art are // ml of/ Sr/ 7 I"-," //•« ■nf.e v |ct| fpi 

« ^ '*r**^lf “A? ttsret, l.eli tic la.,’ U( mM) rt 

tellllr* Jsut-fian ,d/lttl isi n * f« /Wm 
//fa/ssse'/mffuauc/i/.iiT^T eirrr, <ne svIbtc lisslecn ] ut tJU' f • 1“^., 
>»i*«l«»'4t>lxCei«r5rtcdH4srls ’ ■-) 

Tliere Is no recent cenTat •( ik r n tl » rrxVcy tf S. jH 
Tlie KCiPiry et llic llurjn 1 colesnU Is tica tif In a utes et afl *cs n p« rs ist 

L "I'm .fV/.i JViTr-ci Inal i 

^ “illllcan 'ifm rn He f ' >>iis f J/(e/(-jfv<yeeM, s, i,/,v 
»:•’ le* leal mi s e« s,^n Js m 
1 •’•’111 ml tails li. I Jfe^s fp 

prlnp ises, and r»c llnlella y de It, n,« JMr| j iv-.. \ " 

man^mii il'^ • ’"Crc's ami i n llic crprlusli", rt Hic snnTr a 

my srlll tef nlll’iird In alairrn eliccls rnWe » air ef I ftonin rstya 

sss Kskri; 

those which have already arrea td Is llial cenulnlnR tlndlKT’ '’”'(0 0 c“) 


Section L— Ancient HiSTOny 
Ifiato m Hispama was tho name by winch the Romans called the 
groat peninsula made up of Spam and Portugal but wo 
know nothing certain as to the ongm of thf name or 

Tnts orthe 

coast-lmo on tho 

PhociEans a branch Scripture. It was the 
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this rcmole region of the extreme 'WcM, which 

KhSo.grf'Sios nSri^isit? 

the Greeks, nolh.nc hTthe 

Ijing beyond Tho^Ownia „ ocean rner 

colonies in Spam witli the oven, to have planted no 

coast just under the eastern simr of "tlm 

probably from Massiha (ES eS £ th^ P^^^ 

perhaps of Sacuntum ' Tn Phocmans, and 

notions about ®tho countrv and 

1703 to them little mom ^^eria, as Ihoj called it, 
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birbarous CclU and Ibonans, with somo Phoenician aettlo- 
menta for tiio purposes of trado on its southern coasts 
Sei oral of t]ic>o places were just knowoi to thorn by name , 
but even of Gadcs, rich and jiopulous as it seems to ha\o 
lieen in quite carlj daas, nothing but saguo Iicarsaj had 
reached them, and Herodotus, uho mentions it ns Gadeira 
(i\ 8), inorelj defines its position ns '* on the ocean outside 
of (bejond) the Pillars of Hercules ” Tarroco, one of the 
oldest and most important of the cities of Spam, and one 
of which we hear eoiitinunllj in the subsequent history of 
the countrj, was also in all probabilitj a Phoimcian 
colon} There are stilt licre remains of i orj nnc’cnt walls, 
possibl} Plianician work Gndos, Tnrtcssiis, Tarmco, all 
seem to ha\c been of Pluenician origin' and of unknown 
nntiquit}, and the} were floiiribhing places in the 7th 
ci'iilur} 11 c , when the Greeks first made n slight acquaint- 
ance with them, — an acquaintance, howeser, which they 
did not follow up The result is that we rcnll} know 
nothing about /Spain till the first war between Homo and 
Carthage (2Gl-2'll lie) There was indeed, in the 4tU 
ccnturi nc, nii cmbass^ to Alexander the Great from the 
remote esl, of Gaulb and Iberians, and from that lime 
learned Greeks, began to disciM tbe geography of Ki«vin 
put again the countri drops out of sight till the 3d 
centur} nc, when wo find a close connexion established 
between it and Carllingc, winch, being itself a Pluwnuan 
colon}, would feel itself almost at home on the southem 
shores of Spain According to Pol}bius, Carthage (before 
tbe Fir^l I’uiue War) had acquired at least something 
like n protectorate o\cr the Ihormn tribes as for ns the 
P}rciices, the then rccognircd boundar} between the 
Iberians and Celts,— between, in fact, Spam and Qnnl 
Spanish troops served ns volunteers in Cnrllingtmnn 
nrmKs There must have been n good deni of Phcemcinn 
blood in the south of Spam for man} centuries, and this 
no doubt prepared the wn} for Cartlingininn nsccndenc} 
in the couiitn Xot, however, till after the First Punic 
nr and the 'loss of Sicil} was ibcre nn}lbmg that could 
be called a Cartlingiuian empire m Spam It was in 23/ 
n c that llnmilcar Parca, the fallior of Ilnnmbal, crossed 
the Straits of Gibraltar and sol fool m Spam, not, bow- 
crer, vntli an} commission from the home Government 
nt Cartilage, but with the dclibcratcl} formed design of 
making the countr}, with its warlike population and great 
miiicral wealth, into n Cartlingininn province, and ulti 
matcl} into a basis of oiierations m a future war with 
Pome (see Hwiiicvn, HAsnnuiiAL, Haxmuai) There 
were rich mines in the mountains which had drawn Iho 
Phoenicians some wn} into the intcnor, and among the 
native tribes there were the elements of a bravo and hard} 
soldien A good arm} might very well bo organized and 
iiaid out of the resources of Spam All this Hamilear 
clearly saw, and in the true spirit of a statesman ho sot 
himself to the vvork, not merely of subjugating the coun- 
tr}, but of making the Spaniards into lo}al subjects of 
Carthage Ho cnconragod marriages between bis oUiccrs 
and soldiers and the native w omen lus ow n son Hannibal 
married a Spanish woman Ho showed them how to 
work their gold and silver mines to tho best advantage, 
in every wa} , in abort, bo made them fool that bo was 
their friend Tho great work of which ho had laid the 
foundation was earned on after his death in 228 by Iiis 
son in-law Hasdrubal, under whom Hew Carthago, with its 
fine harbour, founded probably by Hamilear, became tho 
capital of tho country It would seem that by this time 
the Carthaginian empire in Spain was ns firmly ostabbsbed 
over the southern half of tbe country ns the fickle and 
uncertain temper of tbo native tribes would admit The 

* For tlio Phoenician colonization of Spvin, bco PniEMOiA, vol 
vni p 806 


Spaniard of that day, as indeed more or Icia throughout 
his whole history, was particularly amenable to personal 
influence, and nn Hamilear or a Hannibal could away him 
as ho pleased From 228 to 221 Hasdrubal was extending 
and strengthening the Carthaginian rule in Spam, while 
tho Pomans wore fighting in Cisalpine Gaul One pre- 
caution, indeed, they had taken, an understanding with 
Hasdrubal, which might bo regarded as a treaty, that tbo 
Carthaginian conquests were not to be pushed cast of tbo 
Ebro West of that river there was one town, Saguntum, 
a Greek colony, in alliance with Pome, this Hasdrubal 
had spared His successor, Hannibal, after two years’ 
continuous fighting, which resulted in the submission of 
hitherto unconquered tribes and the undisputed supromaej 
of Carthago throughout almost all Spain, attacked and 
took tbo place in 218 

Tins was tbo beginning of tbe Second Punic War Spain 
was now for the first time entered by Poman armies, 
under tho command of tho two Scipios, — tho brothers 
Cncius and Publius Six years of bal'd fighting ended 
in the defeat and death of these two brav o men, but in 
210 the son of Publius, tbo elder Afneanus, struck a 
decisive blow at the Carthaginian power in Sjiam by the 
sudden cajituro of New Carthago Tho war, however, 
btill dragged on till 205, in which }car it may bo said 
that Spam, or at least that part of it which had been 
under Carthage, was fairly conquered by tho arms ofRomnn 
Pome Andalusia, Granada, Murcia, Valencia, Catalonia, co«q'>cste. 
Aragon, may bo said to have become Poman territory 
Pome bad now to deal simply with tho native Spaniard^ 
without the fear of any foreign intcrforonce Hence from 
205 tho reduction of tho country into a Poman province 
was onl} n matter of time It proved, however, to bo a 
tedious and troublesome work, and more than once Pome’s 
bold on Spain was seriously imperilled An oppressive 
governor, or a governor without tact and sympathy, was 
sure to unsettle tbo restless and impressionable tribes, 
and to stir up all manner of dangerous jealousies and 
heart-burnings. Tho Scipios, tho elder Afneanus espe 
cialiy, know how to manage tho people, and yet even in 
205, tho }car of those brilliant successes of Afneanus, 
tbero was a great rising of several of tbo tribes, beaded by 
a local clncftain, against the dominion of Pome. It was 
quelled after a sharp engagement, there -was a general 
submission on tlio part of tbo Spaniords, and many of them 
became Poman tributaries It wos some time, however, 
before tho country, or even tho southern haP of it, was 
really subdued into complete pence and order The moun- 
tains and tho forests wore a formidable obstacle to tbe 
Roman legions, and favoured that guerilla warfare which 
makes conquest slow and laborious. For a long period 
many of tho tribes were rather tbo allies and dependants 
of Romo than her subjects, and might at any moment be 
roused into war In fact, Rome’s dominion west of the 
Ebro— Further Spam (Hispania Ulterior), os the province 
was called— must for very many years have been little 
more than nominal Rome’s pohey was to keep tho native 
tribes disunited, and to have as many of them as possible 
under a friendly protectorate. There seem to have been 
wide differences between these tribes, — some, especially 
those in tho interior and in the north, being fierce and 
utterly barbarous, and others in the south and south-wrat 
comparatively rodd and civilized The Celtibeu, in the 
interior, wore a group of warlike tribes, and were al^ys 
uncertain and intractable At one time they would fight 
for Pome, nt another they would serve m 
P ome’s bitter foe, tho Carthogmiam Y -f 

they breakiug out into revolt and defying tho 
So: The “Celtibenan War" often figures in tto 
of Roman histones, and it gono^Jy 
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lavolving tlie greater part of Spain In lO*! tlio elder 
Cato had to put down a rising in the countrj, in which 
the Celtiben took the lead, but ho offered them fa\ Dur- 
able terms, and showed himself particularly an-cioub to 
concihato them His Spanish campaigns wore so far a 
success as to estabhsh the Roman power cast of the Ebro, 
and along with peace and order came better administra- 
tion and a development of the resources of the district now 
known as Hither Spam (Hispaiiia Citcrior) Cato is said 
to have disarmed the inhabitants of this part of Spain, and 
to have even compelled the Spaniards, from the FiTcnccs 
to the Guadalquivir, to pull down their fortifications, but 
still the smouldering fires of rebellion were not trampled 
out Some few jears afterwards, in 179 and 178, wo find 
Giacchns the father of the famous Gracchi goicrnor of Hither 
Spam, and fighting with the troublesome Celtiben, win 
nmg victories over them, capturing one hundred and three 
of their towns, and then sccurmghis conquests bj show- 
ing himself as great m peace as he had been in war He 
seems to have anticipated in Spam the work attempted 
by his sons in Italy, making grants of land on favourable 
conditions to the jioorer nativ es. Much must hav o been 
accomplished by Gracchus towards jiroducing contentment 
with the Roman rule, but in the west, in the vnllcis of 
the Douro and the Tagus, and in the region known ns 
Lusitania, auswenng to Portugal, there seems to have been 
almost incesaant fighting, and what one general won 
another general often lost Under Mummius a governor 
of Further Spam (154), — the Mummius who in 14C 
took and sacked Corinth, — the Romans suffered a 
disastrous defeat from tho Lusitanmno, of which the 
Celtiben took prompt advantage, and there was another 
Roman defeat, with a massacre of Roman citizens in one 
of tho towns of tho interior These losses were avenged 
in 152 by Claudius Marcellus, grandson of Hannibal’s 
illustrious antagonist, during whoso command in 
Corduba is said to have been established os a Roman 
colony Marcellus was too humane and cuubidctato to 
the Spaniards to smtthe ideas of the Roman senate, which 
we maj well suppose to have been greatly jirovokcd bj 
the trouble which Spam had given them Tho new 
governors, Luems LucuUus and Servius Galba, bj a 
combination of perfidy and extortion, drove tho countrj 
into a most formidable revolt, with whicb tho Romans, 
whose hands were tied hy tho Third Punic \\*ar, could 
not for some time effectually deal A guerilla chief of 
Lusitania (which had been speciallj ill treated by tho 
Romans), Vinathns, headed the revolt, and from 147 to 
140 army after army of tho Romanswos cut to pieces , tho 
formidable Celtiben had joined his standard, and Spam 
seemed wellmgh lost to Rome A treaty was even 
extorted by Yinathus from one of tho Roman commandcra, 
declanng the independence of the Lusitauians, and it is 
said to have been acknowledged and accepted by the 
senate The brave man, however, could not hold together 
his fickle Spanish levies, and ho fell at last bj native 
treachery, encouraged by or at least conmved at by tbo 
of Romans The Celtiben, however, were still in arms , tho 
strong city of Numantia, the capital of tho Arevaci, the 
most powerful Celtibenan tribe, witnessed more than 
once the defeat of a Roman consul before its walls (141 
to 140) Tho hesiegmg army became despondent and 
demoralized, and its commander, snpphes failing him, 
Md to retire, leavmg his sick and wounded behind him 
It^ humiliation indeed for Rome to he thns baffled by 
a half-barbarous country-town of no great size, in the 
intenor of Spam. She now sent her best generd, tho 
younger Smpio, into tho country, and in 133 tho cap- 
ture and destruction of Hnmantia gave Rome a hold 
over the inland district of Spam which she had never 
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htforohad (see Scirio) The i.rovince of Hither S’lm 
was rendered safe from Ccltilcrian incursion^ Shortly 
afterwards Lu«itama and lU town--, nflcr •■owe obitinato 
il'diting, wero reduced to BubniiF'>ion nv the consul Junius 
Rrutu'!, and thus Spam, with the exception of its northern 
coasts, tho home of its nio4 barbarous tnbc« was nomin Kinln 
all> Roman temtory There must have been bj 
time a considerable mixture of Roman blooil with 
native population, there were ■several towns Carteia, 
VnlcntiD, Tarroco c-»i«cinllj among them— with a Latin 
innnicipal constitution and with a number of Latin- 
Bpcakuig people The growth of Roman civilization had 
fairlj liLgiiii, and it was promotid hj a comnipsion ftnt 
outbj the ■senate after Scijno’s vietone I’lncv in tho 
Mediterranean vias chtcled in the inters -t of native 
Spanish commerce, and tho Roman adinmistrition gsr 
rallj favoured tho dcvcloiiment of the countrj ’•> prosii* rilv 
Thocxlcnsivo mountain di-tnct<» were still the* shelter of 
banditti, but, on the whole, order was well nmintaintd, 
and Sfnin from this time fiouiT-lied undi r Roman rule 
It abounded in flockb and herd-', and had a ntniber of 
thriving jKjpulous town*-, particulnrlj on its Mediterranean 
short-s. It Ftems too, tint it was never oiq-rt 'e-d and 
inijiovcnslicd bv •■omc of lho->o foriii'> of tribute, ~sui h a.s 
the exaction of Iv tenth of the produce, — under whith nnnj 
of Rome's {irovincials smarted lixed monej imjwcnts 
and inilitarj scrv ice in tho Roman annie .v ere the chief 
burdens which the conquered Spaniards had to bear 
Rome on the whole, bj comi» iri^on, dedt tcnderlj with 
them Several of their tov ns had tho irmltge of coming 
the silver iiioiiej of Romo, and tho fionriehing titie-s 
along the ileditcrrancau coxst, which were so nnnj 
centres of civilization to tho adjuccut ilt'lricl.*', were treated 
rather as allies than as subject In the o jsart'> the 
Romanizing procc-s went ou rnpidlj and under favourable 
conditions, while tho west and the north and a great 
portion of tho iiilenor remained barbarous m'd Roman 
mcrclj in name In 105 it steiiicd i>o->Mble that tho 
Romans might bo uttcrlj swept out of the coimtrj , m 
that j car a great wave of inva'-ion pns-ed over the inland 
regions from the Cimbn, vvho had dustrojeal two Roman 
consular armies on tho Rhone Sjiain to a great extent 
was cruellj ravaged, and Romo was too Fcrjouslj mtinccil 
by the barbarians nearer homo to be able to protect licr 
The countrv was saved bj the bravo CdtilKn, who^o 
determined resistance forced the Ciiiibri back ui>on Gaul 
Again in 97 and wo hear of a riMiig of these same 
Ccltibcnons against Rome, and of caiiqjaigns in the 
intcnor, in which for the ficit time wo meet the mnio of 
tho famous Sertorms, a name almost os consjucuoiis m 
ancient Spanish history ns that of Hamilrar or Hannibal 
For the remarkable episode of the eight jcan>’ wars of 
Sertonus in Spam ngmnst the generals of Sulla ami 
ogainst tho greot Pompej, and his almost succc-sful 
attempt to render the couulrj indejwndcnt of tho homo 
Government at Rome, wo must refer tho reader to tho 
article Slbtokius. It was to his skill in winning tho 
hearts of the Spaniards, more even than to his very 
considerablo nnlitarj nbilitv, that ho owed his successes 
Romo was financially most grievouslj embarrassed bv this 
tedious and difficult war, and Spam, with its Roman 
civilization and its Latinized towns on tho Mediterra- 
nean, suBered severely Bj the jeor 71 tho countrj had 
been reconquered by Porapey for Rome, and tho two Pomrey 
provinces of Hither and Further Spam were reorganized 
under a somewhat more stringent rnle, tho tribute m 
some distncts of tho latter province being raised, and 
m both losing their municipal inde- 
pendence In 61 the great Ciesar was governor ofCwar 
Further Spam, and earned tho arms of Rome mto the 
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linperfectlj conquered regions of the TTCai and nortli nesf, 
the country of the Lusitanians and of the Qallteci, and 
ivith a fleet from Gados is said to haio occuincd a point 
in the north-west ansnering to Coruna But ho 1108 too 
short a time in Spain to reduce these barbarous regions to 
lierinancnt subjection, and the nork still remained to bo 
accomplished In the civil wariMth Pompej in 49 he 
was in Hither Spam, winning decisive Mctorics over 
Pompey's generals, Afrnnius and Petreius. Oqco more, 
in 45, ho had to enter 1< urther Spain at the head of an 
army, and to defeat his n\als sons at Munda, some- 
where probably in the neighbourhood of Cordoia, a 
victory which made him undisputed master of the Boman 
world Spain, however, the northern part at least., was 
not thoroughh subdued — “pacified," in Boman phrase, 
— till the reign of Augustus, whoso nmhition it was to 
advance the boundaries of empire to the ocean In the 
north was a wild and warlike highland population, a 
collection of tribes known ns the Astures in the north- 
west, and their neighbours the Cantabri to the east, 
between a mountain range and the coast, “ the last," ns 
Gibbon says (Decline and Fall, ch 1 ), “to submit to the 
arms of Borne and the first to throw off the yoke of 
the jbabs" Oesar’s flying visit in 61 had done some- 
thing to cow these tribes, but ever and again they 
would assort their independence In 27 the emperor 
Augustus himself penetrated their strongholds, and ho 
passed two years in Spam, decisive victories were won 
over the northern tribes, and their towns and villages 
were converted into military posts in the occupation of 
the legionary v eterans Such was the origin of Saragossa, 
a modern survival of the name of Cicsar Augusta then 
given to an old town on the Ebro, henceforth nn important 
Itomau centre in Spain The successes of Augustus were 
commemorated by the same title bestowed on other 
ancient Spanish towns, Bracara Augusta (Braga) in the 
north-west, Asturica Augusta (Astorga) still further north, 
Emerita^ Augusta (Merida) on the Guadiana, which 
became a Boman city’ of the first class, — “ the Borne of 
Spain,” ns it has been called, — and Pn\ Augusta, perhaps 
the modern Badajoz The work of consolidating the 
Homan donumon in Spain was completed in 19 by his 
friend and minister, Marcus Agrippa, and now at last 
the “Cantaber non ante domabilis,” as Horace has it, 
acknowledged Home’s supremacy’ Spam was fairly con- 
nquest quered, the warlike xicoplcs of the north were cowed and 
broken , the south was thoroughly Homanized, the popula 
tiou having ndojited Latin manners and the Latin tongue 
Some of the best specimens of Homan architecture, some 
of the finest Boman coins, have been discovered in the 
cities of Spam, which from the time of Augustus became 
rapidly prosperous, and were famous for their schools and 
their scholars Spain, in fact, was more completely 
Homan than any province beyond the limits of Italy 
The country which had hitherto harassed Home with 
incessant risings and insurrections was at last peaceful 
and contented, a happy land which for the next 400 y cars 
may be said to have had at least no military histoiy 
Under Augustus the old pohtical constitution into two 
provinces. Further and Hither Spain, of which the Ebro 
had been the boundary’, was set aside, and exchanged for 
a division into the three provinces of Lusitania, Batica, 
and Tarraconensi% sometimes spoken of as the “Three 
Spains ” Of these Bictico, so called from the Bictis (the 
Guadalquivir), and answering nearly to Andalusia inclu- 
sive of Granada, was the smallest , Tarraconensis, which 
embraced Hither Spam and the intenor and all the north, 
was much the largest Lusitania corresponds to modern 

lEmento, from “omenti,” soldiers wlioso term of service had 
expired, — fact, “veterahs from the legions," 
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Portugal The centres of administration were— for Tarra- 
conensis, Tarraco, for Btetica, Corduba, for Lusitania, 
Emerita Augusta Wo may see, in part, on what prin- 
ciples this div ision of the country was adopted. Lusitania 
and Bictica had tolerably’ distinct features, the latter 
hav mg been from the carhest times the most civ ilized and 
the most tractable district of Spam North of the Tagus 
came a much wilder region, the homo of excitable and 
wnrhke tribes, this m great part, so ns to include the 
country of the Ccltiberi, was thrown into Tarraconensis, 
which, and also Lusitania, wore under the empire 
“ Cajsans provincial," the gov ernors of them being nomin- 
ated by the emperor The smaller and qmeter jirovinco 
of Bnitica w as a “ senate’s province " , and its finances were 
under the charge of the old repubhean ofiicml known as a 
“ quffistor ” 'The gov ornor of Tarraconensis seems to hav e 
held decidedly the first position in the country , ho had as 
a matter of course the greater part of the army’ under his 
command, and ho was usually, it may bo presumed, an 
ex consul The governorship, indeed, of this province 
must have been one of the best appointments in the 
emperors’ gift 

Under the empire Spam was divided for the general Spain 
purposes included under the head of local admmistration 
antofonrlcen “conventus," that is, provincial parliaments^'*® 
or assemblies made up of a union or combination of so ®“*P'”*’ 
many communities or tow nships Tlie town or city which 
was the centre of each “conventus” was the jilace where 
justice was administered to the inhabitants of the district, 
audwonld, so far, answer to our assize town. In Tarra- 
conensis there wore seven of these “conventus,” — Tarraco, 

New Carthage, and Ciesar Augusta being the chief, in 
B'etioi, four, — Gades and Corduba being of the number , 
in Lusitama, the least populous and civilized district, three 
— ^Emerita Augusta the principal, Pox Juba, perhaps tlie 
modern Beja, and Scalabis not far from the mouth of the 
Tagus Pliny (the older), to whom we are indebted for 
these details, enumerates 360 cities in Sjiain in the tune 
of Vespasian. These included ev ery v nriety of township, — 
the “ colonia ” which originated in a camp or a settlement 
granted to old soldiers, the town whoso inhabitants had 
all been made Boman citizens in the fullest sense (“ muni- 
cipium " in Boman phrase, under the empire), the tow n 
that had the mferior franchise (“jus Latu"), the “free 
town,” which might at any time have its freedom taken 
from it, and the "tributary" town (“civitasstipondiana”) 

Spain presented types of all these various communities 
till Vespasian, it is said, gave them all the “jus Latu,” 
which opened an easy’ door for the provincials to the full 
privileges of citizensluj) A native born SjMiniard might 
now rise to the imperial digmty, as Traian did, and the 
Spamards generally must have felt thcmselv es to all 
intents and jmrposcs Homans 

The provincial constitution of Spain was revised nndBo- 
modified to some extent in the 2d contuiy in 
time, it would seem, of the Antonincs and Hadrian. Tho^jj^ 
vast and unwieldy province of Tarraconensis was sub-^ingja, 
divided, and the div isions distinguished as Galltecia (the 
north-west), Cnrthagmiensis with Now Carthage for its 
capital, Tarraconensis (the old name being then still 
retained for one division) with Ca’sar Augusta for its 
capital, and the Balearic Isles, vvhich had always been 
regarded as Simnish tomtory Constantino accepted this 
arrangement, including, however, in it a strip of the 
western const of Africa, part of the old Mauritania, which, 
from an ancient Moorish town, Tmgo (Tangier), took the 
name of Tingitana among the later Boman provincw _ , , . 

gpam in 266 A.D w^ invaded and ravaged 
Franks, Tarraco was almost destroyed, ^nd several 
fiourislung towns reduced to mere v’lUoges. It was, now- 
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ever, Irat a passing storm,— the only interruption, in fac^ 
to the peace and prosperity of the country dnnng 400 
years. With the departure of the Franks Spam soon 
recovered herself, and when we next hear of her earl} 
in the 5th centuiy we find commerce and civilization 
well established, and cities ranking among the finest and 
richest in the Eoman world In 409, houever, the year 
of the sack of Borne under Alanc, a tide of barbarism 
swept over the country , Suevi, Alani, Vandals “ ravaged, 
says a wnter of the time, quoted b} Gibbon (eh 31), 

“ with equal fury the cities and the open country ” Spam, 
long so qmet and prosperous, was brought down to the 
lowest depth of misery At this point the precise order 
of events is not qmte clearly ascertainable. It seems that 
m 414 or 415 a Tisigothic host entered Spam under their 

Atanlphus, Alaric’s successor by election, who had 
married Flacidia, the sister of Hononns, emperor of the 
West, son of the great Theodosius Atanlphus was now 
Borne’s ally, and fought as her champion in Spam against 
Suevi and Vandals. A new era seemed to have opened, 
and we may see m this alliance a jirophec} of the ultimate 
fusion of Latin and German peoples, — the beginnings, in 
fact, of the modem world To Atanlphus, who was 
murdered at his new capital Barcelona, succeeded after a 
brief interval m 415 Waha, a warlike and ambitions chief, 
who may be said to have established the Visigothic or 
West-Gothic kingdom m Spam on the nuns of the old 
Boman province. Walia conclndcd a treaty with the 
emperor Hononns, and, pnttmg himself at the head of his 
brave Goths, m a three years’ war he destroyed or dro\c 
into remote comers the barbarous hordes of Vandals, 
Alani, and Suevi that had settled down in the country 
Spam, thus reconquered, was nominally subject to Borne, 
but soon became really independent and began to be the 
seat of a Christian civdizatioa 

Sectiok n. — S pain usdeb the West-Goxhs 

The West-Gothic or Visigothic kmgdom in Spam, 
founded by Walia, lasted for nearly three centunes, from 
418 to 711, when it fell before the Arab or Saracen ima 
Sion. Toulouse was its headquarters , here was held the 
court of the West-Gothic kmg^ while Toledo became the 
centre of administration for Spam. The relations of the 
West-Goths with Borne vaned from time to time some- 
times they were her fneudly alhes, sometimes, nominally 
at least, her dependants , sometimes they rose in revolt and 
were her open enemies. Walia, after his victones m Spam, 
professed to restore the country as once more a Boman pro 
vmce to the rule of the emperor Hononns, and again we 
hear of the oppressions of impenal officers and fnnctionancs, 
which seem to have been even more intolerable to the 
Spaniards than the strifes and wars of Vandals, Ahmi, and 
Snevx Bor were these troubles finally ended, Waha had 
by no means thoroughly consohdated his conquests, and 
the West-Gothic kingdom m Spam cannot bo said to ha>e 
been firmly established till the 6th centuiy In northern 
Spam, m Gahcia more especially, the Vandals and Suevi 
still had settlement^ and were quarrelsome neighbours 
In 428 they routed an allied army of Bomans and Got^, 
and overran the southern districts, plundermg some of the 
chief cities on the coast before they quitted the country 
for Afnca under them kmg, the famous and savage Gen- 
senc The Suevi yet remained, but at the sohcitation of 
the Eomanized Spanish provincials of the southern cities, 
•who felt themselves threatened with utter extinction by 
these barbarians, Borne offered its mtervention, which was 
^ect^y earned out by the kmg of the Wes1>Qoths. 
Iheodonc H, grandson of Alanc Cfrossmg the Pyrenees 
m 456, as Borne’s representative and ally, Theodonc crushed 
the Suevi by a decisive victory m the north west of Spain, 


near Astorga. It would seem that from this time the 
SnevTC power was confined within the limits of Galicia, 
which became in fact a mere dependency of the West- 
Gothic kingdom. Theodonc’s victonc«, so far from 
strengthening Borne’s hold on Spam, greatly weakened it, 
and this was what ho himself really intended. Ho did 
not even make a pretence of rcstonng the country to the 
imiienal role. Hw brother and successor Lunc^ (406-4 S5) Eanc. 
persistently defied the empire, completing Theodonc s 
worl^ and establishing by further successes in Spam, 
earned into its remotest western distncts, the AVcst-Golhic 
kingdom in that country in full and avowed indcjicndcnce 
Lurie was something more than a successful wamor he 
aspired to bo a legislator, and lie had the “cu>-tom8 of the 
Goths” recorded m writing and embodied in a code. 

Tlie work was continued by his successor Alanc II in the 
beginning of the Cth century, under the superintendence 
of civil and ecclesiastical lawyers, and it was based mainly 
on wbat was known ns the Tlicodo lan code (‘=ec BrEVi- 
Aiiovi Ax.vnicAMJM) The result was that a thoroughly 
Boman character was iraprcsicd on the West Gothic legis- 
lation, and that Boman institutions, idea*, and manners 
long survived in Spam ith the conv crsion of the V cst- 
Goths from Ananesm to the orthodox faith m the latter 
part of the 6th century, under their king Becared (580- It«arr4. 
389), came in new influences nnd a great accession of 
power to the ecclesiastics Rccarcd was the first Catholic 
kmg of Spam With the zeal of a convert he set liimsclf 
to root out Ananism, burning Anan books of theologv and 
frightening his Arinn bishops into tho iirofcssion of the 
Catholic l»hcf Ho seems to have been thoroughly sue 
cesstul, and nchly endowed churches nnd monasteries grew 
up m every part of Spam Pope Gregory the Great 
acknowledged the good work of Bccarcd by a gift of 
sacred rehas Unhappily the seeds of bigotry and religious Thi> Jewt 
mtolcmncc had been sown, nnd with the beginning of the 
7th century came a savage jicrsccution of the Tews, multi 
tudes of whom had long liccn settled m Spam and had 
thriven, os elsewhere, by trade and indnstry The Jew 
up to this time seems to have found m Spam a jiarticulnrly 
safe and comfortable borne Bow, at the instance of a 
West-Gothic king, he was so cruelly * ojipresscd and per 
scented tliat even the Catholic clergy interpo'sed to some 
extent on his behalf A decree for tho expulsion of the 
entire Jewish community was promulgated on one occasion 
with the sanction of tho council of Toledo, but tho Jew 
stdl held his ground in Spam and prospered nnd grew 
nch, and his presence in the country contnbuted to the 
rapid spread of Arab conquest m the next century 

Among the most conspicuous features of the West- Fcalnres 
Gothic kmgdom in Spam wo may note electivo°°^''®^ 
monarchy, the great and indeed overshadowing power 
of the church, an nnstocracy which had m its hands a 
very large part of tho administration, a uniform code of 
laws for all Spaniards, with both a distinctly Boman and 
ecclesiastical impress on it The church on the wholo 
seems to have been tbo gmdmg spmt, and tbo Spanish 
bishops nnd clergy were held m high esteem for their 
learning and virtue It was they who mainly mspircd 
the legislation of the great national councils of Toledo, 
which to the WesUGoths of Spam were what tho Witcna- 
gemot was to our Saxon ancestors Tho church was the 
centre round which the whole of society moved In tlus 
fact we see foreshadowed much of tho future of Spanish 
history, the supremacy of ecclesiastic^ the extraordinary 
powers of the Inquisition It h ad from ihe first its ovil 

s V?" * “ssassinated his brother Thcodoric 

* Limited, however, to pare Gothic Wood. 
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sido m tondoncics to bigotry and persecution, but it was 
it tbe same timo the means of giving Spain Inns \ory far 
above the average ideas of a barbarous people, — laws indeed 
which in many respects were rational, humane, enlightened, 
often combining the wisdom of old Some nitli the kindly 
spirit of Christianity The 'W’cst-Gothio code recognized 
the equality of nil men in the ej e of the Inn , such bar- 
barisms as the assessment of a man’s laluo according to 
his rank and position, or judicial combat or trial bj ordeal, 
find no place m it It had certainly great merits, its 
n cakncss seems to have been in IcaA ing too much scope 
on one side to the king, on the other to the clergy 
Botncon the royal and the ecclesiastical poncrs individual 
freedom n ns “liable to disappear There nas a danger, 
loo, of human thought and speculation being wholly 
absorbed into theology In nnj thing like goncml litera 
turc Spam seems to have been decidedly poor during this 
period, nhile among her neighbours in the south of Gaul 
Greek philosophy nas a fashionable studj, testifying to 
the presence of considerable intellectual actuity Spain 
under its West Gothic kings and its Catholic clergy may 
haie been a fairlj' well goiorncd country, but long before 
the end came there must ha\e been languor and decay 
amongst its people After the conquest of Africa by 
Bclisarius for the emperor Justinian, it seemed possible 
that the country might bo once again annexed to the 
empire ns a province , and an unsuccessful candidate for , 
the throne, — which, it iiill bo remembered, was elective, — j 
n ent so far as to conclude a treaty of alliance, and actually 
to cede to the troops of the empire several towns on the 
•cchno Mediterranean coast That a Gothic king should con- 
lul fall descend to ask support from such a quarter, and allow 
*i,**'® himself to bo spoken of as in nnj sense the empire’s 
\otWc 'ttssal, marks a very decided decline in the old indo- 
owcr pendent spirit of the nation We may certainly assume 
that repented disputes ns to the rojal succession had 
undermined its power for resistance, and the numerous 
and not very well affected Jewish colony in their midst 
must have been a permanent source of danger By the 
end of the 7th centiirj northern Africa to the Straits of 
Gibraltar had passed wholly under Saracenic dominion 
Tho struggle had been long and hard, and the West- 
Gothic kings, who had recovered the towns on tho 
southern coasts, and even made some small conquests on 
tho African shores, had done something to prolong it , but 
in 710 a little band of Saracens lauded unopposed at 
Gibraltar, returned in safety, and urged their brethren at 
once to cross tho straits and take possession of tho 
countrj In tho following year (711) Tdrik, at tho head 
of about 6000 Saracen volunteers, entered Spam A great 
Gothic army under Boderick, “ the last of tho Goths,” was 
louted in tho neighbourhood of Xeres on tho Guadaloto, 
and tho Arab or Saracenic conquest of Spain, with tho 
exception of tho mountainous distiicts of tho north, was 
accomplished with amazing case and rapidity Anything 
like a i igorous national resistance seems to have been too 
much for the Spaniards, cnenated os they were by long 
familiarity with Homan civilization ^ (w J B ) 

Sectiox IIL — History 
T lio Ho Arab invasion of Spam had been intended by Miisd, 
tho governor of Africa, to bo merely a plundering raid 
invasion ^ppnipare MoHAMMEDAyisw, vol xvi p 673) A single 

^ For tho West Gotluo kingdom in Spun, Gibbon's Decline and Fall 
should bo consulted, chapters 31, 36, 37, 38, 41, 61 In note 122 
(ch 38) ho remarks on tho obscuntj of tho subject. Spam having had 
dunng this ponod no chronicler like Bedo for tho Saxons or Gregorj 
of Tours for tho Frinks. As to tho West Gothic laws, there is a good 
dealof easily accessible information in Guizot’s History tff Civilisation, 
lectures 3, 6, 10, 11 Compare Boitu. Law, vol xx. p 712, and 
SaIiIO Law, voL xxi p 216, section (ll)j 


unexpected success turned it into a conquest Tdrik had 
already made himself master of Cordota and Toledo when 
Musd arrived from Africa and rewarded his too successful 
hontenant by consigning him to prison But his military 
abihty was too valuable to bo dispensed with, and he was 
speedily released to aid in completing tho conquest Within 
four years tho whole Peninsula, except tho mountainous 
districts m tho north, had submitted to tho invaders It 
was now Miisd’s turn to suffer from tho jealousy of his 
superior Bccallod to Damascus by Walld, he arm ed just 
aftor tho caliph’s death, and at once foil under tho dis- 
pleasure of his successor Siiloimdn His sons, who had 
been loft to rule in Spam, wore ini olved in his disgrace, 
and tho father mod brokenhearted on a pilgrimage to 
Mecca 

Few things in history are more remarkable than tho Causes 
case with which Spam, a country naturally fitted forof»t» 
defence, was subdued by a mere handful of invaders 
Tho usual causes assigned are tho misgovernment of tho 
Visigoths, tho oxcessive mfluonco enjoyed by the clerical 
caste, internal factions and jealousies, and the discontent 
of numerous classes, and especially of tho Jews All of 
these doubtless co-operated to facilitate the conquest and 
to weaken tho power of resistance, but tho real cause is to 
bo sought in tho fact that tho Visigoths had never really 
amalgamated with the conquered population Tho mass 
of tho inhabitants regarded thoir rulers as aliens, and had 
no reason to resent a change of masters This feehng 
was strengthened by tho conduct of their new conquerors 
Tho Arab invasion undoubtedly brought with it consider- 
able bloodshed and destruction of property, but it was 
merciful when compared with the previous inroads of 
tho German tribes, and m tho end it proved a blessing 
rather than a curse to the country To all who submitted 
tho Arabs loft their laws and customs, and allowed them 
to bo administered by their own officials. Tho cultivation 
of the fields was left to tho natives, and the overthrow of 
tho privileged classes gave rise to a system of small hold- 
ings or properties, which was one of tho causes of tho 
flourishing condition of agriculture under Arab rule The 
slaves found their lot much improved under a religion 
which taught that the enfranchisement of a slave was a 
meritorious action Tho Jews, as they had suffered most 
under tho Visigoths, were the chief gamers from a con- 
quest which they had greatly contributed to bring about 
But nothing was so influential in securing ready submission Toler 
to the Arabs ns their tolerance m religious matters Even “co- 
tho most bigoted adherents of Islam found a practiwu 
chock to their zeal for proselytism m tho loss that would 
I accrue to tho exchequer The Christians had to pay a 
poll-tax, which varied according to tho class to winch they 
belonged. All property was subject to tho UiartSj, a tax 
proportioned to the produce of tho soil, but converts to 
Mohammedanism were excused from the poll tax A clcn- 
cal chronicler of tho 8th century, while bewailing tho sub- 
jection of Spam to an nhen race, says nothing against too 
conquerors ns tho professors of a hostile religion His 
silence is an eloquent testimony to tho haughty tolemnco 
of tho Arabs 

As time wont on, and too Arabs felt more secure in 
their position, their rule became not unnaturally haraher 
Many of tho treaties which had secured f^oumblo terms 
to too conquered wore broken, and the Christians were 
provoked to resistance by persecution A notable instance 
of this was tho edict making circumcision f 
Christians as well os Moslems Greater hardships still 
were endured by the "renegades,” most of ^ 

embraced Mohammedamsm f™“ “ te foito 
temporal gam, and who found that return to the old taitu 

was^blockS both to themselves and to their children by 
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the law which ptnoished a perverted llussulmau with 
death. At the same time their aocial position was intoler- 
able, and they were excluded from all lucrative offices and 
irom all share in the govemment. Their discontent led 
to numerous and stubborn rebellions, but they belong to 
a later peiiod, and in the 8th century the chromclers 
record only a angle nsing, that of the Chnstians of Beja, 
and they seem to have been merely the tools of an 
ambitious Arab chieftain. 

MoTittm It was fortunate for the Arabs that they succeeded at 
medan first lu concihatiug the natives, as otherwise their rule in 
discords, peninsula would have beeu short-hved Internal 
discord oSered the Christians an easy opportumty for suc- 
cessful revolt if they had chosen to avail themselves of it 
The conquerors were united by rebgion but not by race 
"When the task of conquest was achieved, and the need for 
unity was removed by the submission of the vast majority 
of the natives, quarrels arose between the vanous races 
which had taken part in the invasion. Besides the Arabs 
proper, who regarded themselves as the true conqucnng 
race, there were Berbers or Moors, Egyptians, and Syrians 
So difficult was it to prevent their quarrels that it was 
found necessary to subdivide the conquered territory and 
to allot separate settlements to the different tribes, a 
measure wiuch only tended to perpetnate their differences 
Matters were made worse by the constant efforts of 
ambitious cbieftaws to raise themselves to power or to 
rmn their more successful equals. The first forty years of 
Arab rule in Spam are a period of woeful confusion, and 
it 18 difficult even to enumerate the names of the emirs 
who followed each other in rapid succession The great 
empire of the Arabs began to fall to pieces as soon as it 
had reached its greatest extent. A movement whose end 
■was conquest began to fail directly it ceased to conquer 
The overthrow of the Omayyad dynasty by the Abbasids 
was a proof that disorder prevailed at the centre. Mie 
extremities inevitably displayed the same symptoms. 
Each new caliph sent a fresh emir to Spam , the governor 
of Africa claimed to interfere m the affairs of a provmco 
which had beeu conquered by one of his predecessors , and 
the native chiefs were often nnwilhng to submit to a new 
ruler whose arrival was the result of a revolution m which 
they had no share and which they would have prevented 
if they could. A capable and energetic governor, con- 
fronted with internal dissension and always dreading the 
arrival of a successor to supersede him, could only dense 
one way of solving the problem The Arabs were unable 
to Jive at peace, and the one means of preventmg them 
from wamng with each other was to find them new lands 
to conquer Hence came the frequent invasions of Gaul, 
now ruled by the degenerate Merwings, which resulted 
m the conquest of the provinces of Septimama and Uar- 
T threatened to subject the whole of 
wMtem E^po to the successor of Mohammed Bat the 

(^32) checked the 

SEo f f Jloslems, and by 759 they Lad been com- 
possessions beyond the Pyrenees 
pemnsula, it seemed probable 
at their empire m Spain would speedily succumb to (be 
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enabled to found a new Omayyad dynasty at Cordova 
He and his immediate successors seen to have contented 
themselves with the title of emir, but all connexion witli 
the eastern caliphate was cut off, and Spam becanio mde- 
pendent under its new rulers The reign of ‘Abd al- 
Bahmdn I was spent in almost constant warfare No 
sooner had he reduced the southern provinces than a revolt 
broke out in Saragossa under Hosem b Yahya Driven 
from Spain, where he had raised the black standard of the 
Abbasid caliph, Hosem fled to the court of Charlemagne 
and implored his assistance The Frankish army restored 
Hosem to power, but on its return was almost destroyed by 
the Basque mountaineers in the famous valley of Bonccs- 
voUes (778) After a siege of two years Saragossa was 
taken, Hosem was put to death as a rebel, and tbe whole 
country up to the Pyrenees was compelled to submit to 
the Omayyad A formidable rising of the sons of Yiisuf 
was put down in 786, and 'Abd al-Bahm&n was enabled to 
devote the last two years of his life to the arts of peace 
and to the construction of his famous mosque at Cordova 
Before his death he settled the succession on his third son, 
HishAm, who had been born in Spain, and compiled bia 
followers and his elder sons to swear fealty 
^ Hishdm’s reign, which lasted' only eight years (788-Hislifa 
796), was comparatively uneventfnl Ho was successful 
in foiling the attempt of his elder brothers to seize the 
throne, but a projected invasion of Gaul was repulsed by 
the courage of the count of Toulouse Hisbim was a 
devotee, — strict in the performance of religious duties and 
absorbed in works of chanty He completed the mosque 
which his father had begun, and endeavoured to make 
Cordova the educational centre of Islam His son and 
successor, AI-Hakam, was of a veiy different temperament. AI 
With a keen enjoyment of tho pleasures of life, Al-Hakam Hakar 
disregarded the precepts of the Koran nhicli forbade tho 
use of mne, and his lax practices irritated the /aMfis, 
the "senbes” of Mohammedanism The inability of the 
Arabs to adapt themselves to a life of peace found expres- 
sion in a number of isolated nsmgs, of which tho most 
notable took place in Toledo and Cordova The inhabit- 
ants of Toledo had never forgotten that their city had 
once been the capital of Spam, and most of them belonged 
to the class of ‘‘renegades,’’ who had no real attachment 
to the dominant faith AI-Hakam determined to suppress 
their discontent by a notable act of cruel treaX^ 
Jjoignmg the most complete goodwill, he invited tho chief 
citoens to a banquet in honour of the presence of his son 
m Toledo M they entered the door they were conducted 
to an inner chamber and massacred by a band of assassins 
More than seven hundred are said to have perished on this 
day of the fosse” (807), and the citizens, deprived of their 
leaders, submitted with the torpor of despair The fate of 
Toledo temfied the Cordovans, and postponed their risinir 
tor seven yeara Bat in 814 the murder of a blacksmith 
by one of ^-Hakams bodyguard provoked a temblo 
outbr^k B^eged m bm palace by the intonated mob, 
Al-Hakam only escaped death by his own coolness and 
presence of mmd A detachment of his guard was sent 
to fire the houses of the citisens , the molfhnmed off to 
wve their familiM and goods, and a sudden charge of ;h^ 
emm and hrs soldiers threw them into complete dLLm- 
With pohhc seventy Al-Hakam destroyed a^whole quarter 
condemned all the inhabitants to exile. 

Part of them found a new home m Africa, but nfhnm 
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B}' tlio end of tlto Sib cculur} it bad become ciidcnt 
that the Arab? bad conunitlcd a groat error in not reduc- 
ing tbo whole Peninsula, and that the contcnijituous 
indiflcronco with which the} had loft the northern 
mountains to a handful of refugees was destined to bring 
its ow n punishment The carl} history of the Qirislian 
states of Spam is wrapped in a mist of fable and legend, 
but it 13 not hard to dibcerii the mam outlines A scanty 
band of warriors, headed b} Pcla} 0 , probabl} a member 
of the Vi*>igotliic ro}al fnmil}, found refuge in the caao of 
(.■’oiadonga, among the inaccessible mountains of Asturias 
Their own braver} and the ditlicultics of the country 
enabled them to hold their own, and the} became the 
rall}ing point for all who preferred a life of hardship to 
sla\ ibh submission The format ion of a Christian kingdom 

was the work of rcln}o’s grandson, Alfonso I, who soircd 
the opportunit} when the Arabs were occupied in the 
disputes attending the accc'ision of ‘Abd al Bahmitn I 
After drning the Berbers from Galicia, Alfonso adianccd 
with Ins Mctonous troops as far ns the Douro But lie 
had not followers enough to coloniro the conquered 
terrifor}, and contented himself with the northern 
districts, IcaMng a desert to form a natural boundary 
between hitnself and the Itfoors Alfonso’s son and 
successor, Prucla I (TCri-TT'i), fixed hiscnpital atOncdo, 
blit the greater part of his reign was occupied with the 
bupprcssion of intcinal diborders, and ho ultimatcl} fell 
a Mctiiii to ns.sassinntion His throne was successfully 
usurped b} his cousin Aurelia and his nephew Silo, 
both of whom sought scciint} against domestic enemies in 
an alliance with 'Abd alBahnidn On the death of Silo 
(rSi) a party among the nobles elected Fnicla’s son, 
Alfonso II, but for hix years the western half of the 
kingdom obeyed a bastard son of Alfonso I by a Moorish 
captn c, nicknamed from his origin El ^laurccato Under 
Alfonso the Cliaslc, whoso long reign lasted till 812, the 
Chrislnn kingdom of Oiicdo was lirmly established It 
IS impossible to find any accurate account of liis achioi c 
inonls The monkish chroniclers are hardly trustworthy 
nuthoriUcs for military history, and they prefer to confine 
Ihcmbclves to the more congenial subject of the found- 
ing and endowment of churches The discovoiy of tho 
lirctcndcd tomb of St James nt Composlclln is in their 
eyes tho greatest oicnt of the reign, and it undoubtedly 
aided to gno a religious character to tho war which was 
destined to bo tho great crusade of tho west 

Alfonso It’s reign witnessed tho establishment of 
another Christian state in Spam Charles tho Greet had 
been too much occupied olsowhcro to avenge tho great 
' disaster at Bonccsiallcs, hut ho was only waiting for his 
opportunity This was offered in 800 by the treachery of 
another governor of Saragossa, who had revolted against 
AlHakam and sought assistance from tho Franks 
Charles himself was on his way to Italy to assume the 
imperial crown, but ho sent his son Louis across the 
]’} fences In his first campaign Louis reached tho Ebro, 
but ho had to return in 801 to vanquish tho obstinate 
resistance of Barcelona Tlio administration ot uio 
“Spanish mark” was entrusted to Bora, a man of Gothic 
descent, who proved fully capable of tho task imposed 
upon him Tho attacks of tho Arabs wore repulsed, and 
their last possessions beyond tho Ebro w ere lost in 811, 
when Tortosn, after a siege of two years, succumbed to tho 
forces which Louis tho Pious had again led over the 
mountains. Henceforth tho iirovinco was ruled by the 
counts of Barcolonoj ns representatives of tho Frankish 

kings. , , 

To avoid tho difficulty of frequent transitions, it will bo 
best to sketch in advance tho main oiithnos of tho history 
of tho Christian states down to tho formation of tho three 


kingdoms of Aragon, Castile, and Navarre, leaving their 
relations with tho Moors to be narrated m connexion with 
tho caliphate of Cordova It is impossible to do much 
mord than trace tho dynastic and geographical changes, as 
their mutual quarrels are intricate and wearisome, and of 
little importance except as prolonging tho rule of tho 
Arabs in tho Peninsula Tho county of Barcelona may ho Connty of 
dismissed with a few words. It continued for some time Bnrcoloiw 
to bo subject to Frankish suzerainty, and it suffered from 
the disorders that followed tho break-up of Cliarles tho^ 

Great’s empire Bern, its first count, w'os exiled, and his 
successor, Bernhard, played a prominent part in tho 
intrigues of that troubled period At one moment ho 
added Soptimania to tho Spanish mark, at another he was 
disgraced and exiled , and finally ho was treacherously 
murdered In tho later part of tho 9th century all 
connexion with Soptimania was cut off, and Wilfnd tho 
Hairy (d 907) was able to make tho county hereditary 
in his family With its mixed population and its long 
lino of coast tho county of Barcelona, or Catalonia as 
it came to ho called, was more involved in tho affairs of 
Gaul than of Simin Borengar I annexed tho county of 
Carcassonne and other districts north of tho Pyrenees 
(nhout 1050-1076), and Borengar III (1092-1131) 
obtained Provence by marriage On tho latter’s death 
Catalonia and tho transmontano territories were divided 
between his two sons, and in 1150 Borengar IV , by 
marriage with Queen Potronilla, obtained tho kingdom of 
Aragon, with which Calalonin was henceforth united 

Iho historj of Oviedo is more important and more Kingdom 
complicated Alfonso H’s successors, Eamiro I (8*12- 
850) and Ordono I (850-866), had to contend both with ” ^ 
tho great nobles, who aimed at indopondonco, and with 
tho Basques, who had never learnt to submit to orderly 
rule Alfonso III , m a long reign of nearly fifty years 
(866-910), won tho title of “nio Great” from tho suc- 
cess which attended his arms 'While his plundering 
raids extended ns far ns Coimbra and Lisbon, ho really 
advanced his frontiers to tho Douro, and in order to defend 
these more exposed territories ho transferred his capital 
from Oviedo to Leon, on tho further side of tho mountains 
In accordance with tho universal custom of tho Gormans, 

Alfonso divided his territories among his throe sons, 

Garcia rccoiv mg tho southern distucts with Leon ns n 
capital, Ordofio II western Galicia, and Frnola IL the 
original district round Oviedo In 931, llowo^o^, tlio 
kingdom was again united under Bainiro II, a son of 
Ordono n , and henceforth called after tho now capital, 

Leon Under Bnmiro, a great wamor against tho Arabs, 
wo first hear of a district that was destined to become the 
most important in Spam Tho border territory, a march 
to tho south cast of Loon, previously Barduhn, was novv 
known ns Castile, from tho number of castles that had 
been raised to hold it against thcr infidels Its count, 

Fomnn Gonzales, was tho most powerful noble in the 
kingdom of Leon, and sought to make lumsolf inde- 
pendent Bainiro reduced him to submission and then 
bound him to his side by marrying his oldest son to the 
count’s daughter Ordono IH (950-95/) sought to 
emulate Ins fatlior’s nchiov onionts against the Arabs, but 
was hampered by tho revolt of his ^«>t5'°%Sancho and 
hi8 fathor-in law Fornan Gonzales. Sanchol (9o/ -966) 
found an enemy in his recent ally, who attempted to 
place a rival king upon tho throne, and ho could mly 
procure restoration to his kingdom by an alhanco watU 
{ho caliph of Cordova This dhance ostoj 
minority of Ins son, Bnmiro HI (966-982), wiio 
doposeef by tho malcontent nobles in 
Bormndo II (982-999) Tho latter, too mild a rnlor for 
such troubled times, had a hard struggle against domes lo 
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treachery and foreign enemies, and left a desolate kingdom 
to his son Alfonso Y Alfonso succeeded in restoring 
order, and to his reign are attributed the most important 
of the/uem, on 'which 'were based the local institutions 
of his kmgdom 

Rise of Meanwhile a new kingdom had sprung up to the east 
^vaiTB, of Leon, which for a time seemed bkely to become the 
^ j chief state of Christian Spain The district in the western 
Angon. Pyrenees bordering on the Bay of Biscay was the most 
defensible position m the Peninsula It ‘was there that 
the Basques had held out against the German invaders, 
and that the Suevi had found a refnge from the Visigoths 
The sovereignty of the Moslems and of the Pranks had 
been in turn acknowledged, but had never been more 
than nominaL About the beginning of the 10th century 
Sancho founded here the kingdom of Na'varre, and ho 
succeeded lu extending his rule as far as the lower £bro 
His means of defence were pnmitive but efBcient When 
attacked by the infidels in overwhelming numbers he 
retired to the inaccessible mountains, and recovered the 
lost ground as soon as the enemy had turned his back. 
His grandson, Sancho the Great (970-1035), profited by 
the disasters which befel Leon He married the sister of 
Garcia, count of Castile, and when his brother-in-law fell 
a victim to a conspiracy ho seized the opportunity to 
avenge his death by annexing the northern portion of his 
country In 1034 he picked a quarrel with Bermudo TK i'. 
(1028-1037), the son and successor of Alfonso V, and 
conquered eastern Leon as far as the riyer Cea More 
mportant still ware his acquisitions in the south-east of 
Navarra Partly by marriage connexions, and partly by 
the sword, ho obtained possession of the counties of 
Aragon, Sobrarbe, and Bibagorqa, which had for years 
Men struggling to mamtain their independence against 
the Mussulman governor of Saragossa. These consider- 
able terntones Sancho divided on hia death (1036) among 
ms four sons, and the division is an important event in 
the histoiy of Spain Garcia, the eldest^ received Navarro, 
mth a small distnct on the nght bank of the Ebro 
ferdinand, the second eon, obtained Castile, with the 
addition of the district of Palencia, which bad been 
mwted from Loon, the counties of Bibagoi^ and 
Sobrarbe passed to Gonzalo, and that of Aragon to 
Bamiro, a bastard. 

The death of Sancho the Great seemed to ofier Bermudo 
^ an opportumty for recovenng his lost terntones, and 
he at ouM collected his forces to attack Ferdinand. In a 
pitehed battle UMr the river Carnon, Bermudo was 
defeated and Mled, and the conqueror at once annexed 
i!? V*® depe^encies-Gabcia and Astunas— to his 
fW,n ! “i The eldest brother, 

mva^ oTrt ^ ^ threatened to depnve 

ms latner To gratify his jealousy he did not scrUDla 

But^m^the^Lw*'^ the emirs of Saragossa and Tnde^a. 

Atapuerca (1054) the unnatural 
coabUon was defeated, Garcia lost his life on the field 

inhentance. the with his own 

historv of ChnufiDTi ^ Aragon Henceforth the 

statL of tlie two great 

Its more powerful neighSr ® ^videpeudeuce by 
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and most cultivated of the Omayyad dynasly, began aOitAv. 
penod of disorder and anarchy which might have rumed 
his power if the northern states had been prepared to^®“^ 
take advantage of it Toledo, which had recovered its,^**^^^ 
independence soon after the “ day of the fosse,” •was not 
reduced until after a desperate struggle of eight years, 
and then its fall was mainly due to internal quarrels 
More serious was the growing spirit of insubordmation 
among the Christian population of the south In spite of 
the tolerance with which they were treated, the priests 
persisted in preaching against the rule of the infidel 
Under the leadership of Eulogius and bis friend Alvaro, 
a fanatical sect was formed which sought to emulate the 
glory of the early martyrs So averse was the Govern- 
ment to resort to persecution that it ■was only by pubbely 
blaspheming Mohammed that they could bring themselves 
under the penalties of the law Eleven persons were put 
to death for such conduct, who are celebrated in Spanish 
history as the “ martyrs of Cordova ” It was in vain 
that the moderate parly denounced their conduct as 
wanton suicide, the enthusiasts persisted in their defiant 
conduct Mohammed (852-866), sterner and more nar-Moham 
row-minded than his predecessor, was not unwilbng to«ed. 
take repressive measures, and the execution of Eulogius, 
who had been chosen archbishop of Toledo, seems to have 
checked for a time the thirst for martyrdom But the 
movement had succeeded in provoking a feebng of dis- 
trust between the two religions, and it was difficult to 
return to the old attitude of easy tolerance The “rene- 
gades” found their position altered for the worse, and 
under Mohammed they were jealously excluded from all 
the higher offices of state. 

A senes of revolts showed how prevalent was the feel- 
ing of discontent The Gothic family of Beni Casl, u hich 
had embraced Mohammedanism in order to advance itself 
Md bMome extremely powerful in Aragon MiisiL the 
head of this family, made hmiself master of Saragossa, 

Tudela, and Huesca, concluded a close albahce with 
ioledo, which had again recovered its independence, and 

° “ ***^*'‘^ 1*1 Spain.” MiisA’s death 

in 862, in a war with Ordono L of Oviedo, enabled 
Mohammed to regain Tudela and Saragossa, but his 
toops soon expelled by MiisA’s sons, and the Bonf- 
ejM, with the help of Alfonso IH, were for a longtime 
able to bid defiance to the authority of the emir About 
Tr “ ^“'iependent state was formed in the 

of Menda. But by for 
toe most formidable of these risings was that of 'Omar b 

Hafsfin, who began as u bngand in the mountains of 

Bobastro became the 
Mntre of all the disatisfied Christians and renegades of 

Mondhi?f88Si?R\'’ son and successor 

Mondhir (886^88) could reduce this impregnable fortress 

Andalusia. His 

autoonty WM far greater than that of the emirs had e^ 
b admmstration of justice was rude but efficient 

and the Arab historians maintain that a girl laden -with 

"S^rlated^LRSdK 

had taken advantam nf “s Arab nobles 

the mdenenilnnna i-v-j. general disorder to assume 


the independence tW -L “sume 

sought to gam over the formidable. 
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provoke the indignation of lus owti race against the emir 
Luckily for him the Spaniards had an old debt to pay off 
against the Arabs, who had long treated them with 
insufferable contempt In vanous districts a desperate 
ci\il war broke outj which was destructive of all law and 
order, but was not directly aimed against the central 
Government The most violent struggle was m the pro 
Amco of Ehira, where for a time the natiies got the 
upper hand, and it was only after a desperate conflict that 
the Arab domination was maintained bj the heroism of 
two successive leaders, Sauwar and SaW In Soiulle a 
similar contest arose, and 'Abdallah, after attempting in 
A am to hold the balance between the two parties, ivas at 
last compelled to espouse the cause of the Arabs An 
insurrection, in which the life of Mohammed, the emir’s 
eldest son, was in imminent danger, ivas pumshed inth 
ruthless severitj , but it was the Arab nobles who profited 
by the success to make themseh cs absolute masters of the 
province The central authority was almost powerless 
Most of the provmcial governors had throw n off all con- 
nexion with Cordova, and the others only rendered 
obedience when it ivas convenient to themselves But at 
the moment when matters seemed at their worst the tide 
turned In S90 'Abdallah won his first victory over Ibn- 
Hafsiln, and during the remainder of his reign ho gradu- 
ally recoiered power in the revolted provinces The 
btial work iras continued b} his son and successor, *Abd al- 
ihmin. Kahm-tn (or Abderame) III (912-961), the greatest of the 
rulers of Cordova Under this prince, who at last assumed 
the title of caliph, the unitj of Mussulman Spain was for 
the time restored 

No sooner had 'Abd nl-Eahmiin completed the first part 
of his task by the reduction of the family of Ibn-HafsiVn 
than ho found himself confronted by two dangers In 
Africa the Eatimites were cstabhshmg a great empire, 
and it WHS almost certain that they would turn their 
attention to Spain os soon ns their power was secure in 
the southern continent In the north the Christian states 
had profited by the long anarchj among their old foes and 
wcio assuming a very threatening attitude Alfonso III 
had moved his capital across the mountains to Leon, and 
Sancho had recentlj created the kingdom of Navarro 
As regards Africa, 'Abd al-Bahnian contented himself with 
encouraging and subsidizing the princes that still held 
out against the Fatimites, and with obtaimng possession 
of Ceuta, so as to haie complete command of the straits 
The northern danger was the more pressing In 914 
Ordouo II made a successful raid mto the territory of 
Merida, and two j ears later ho defeated the army whi^ 
had been sent to avenge the insult Although Merida 
had not yet returned to submission, 'Abd ol-BalimAn ivas 
determined to conciliate his subjects bj proving hisabditj 
to defend them Ho spared no pains to collect a magni- 
ficent armj, and his efforts were rewarded in 918 by a 
great Mctory oier the combined forces of Leon and 
Navarre This was the first of a senes of successful 
campaigns, in the course of which he penetrated as far 
as Sancho’s capital, Pamplona But lus victories brou^t 
him httle beyond glorj and revenge. As soon as nis 
troops were withdrawn, the enemy showed himself to be 
really unconquered In 921 Ordouo is said to have 
advanced within a day’s journej of Cordova, and in 9-3 
Sancho excited a pamc in Mussulman Spam by the ca^ 
tore of Viguera But the disorders in Leon that followed 
Ordouo II ’s death were a great blow to the Chnstian^ 
and enabled ‘Abd al-Bahmdn to complete his work of 
internal reorganization and to turn his attention to resist 
mg the Fatimite conqnest of Mauretania On the death 
of Sancho, his widow Tota recognized the cahph ns suze- 
rain of Navarre. 


In his later jears 'Abd al-Balimdu was less umfonuly 
successful The Arabs were disgusted by his pohey of 
excluding the nobles from all share in the government 
and of fihng the chief offices ivith " Slavs,” the geneno 
title for nil foreign servants of the court Bamiro If 
had succeeded in restoring unity to Leon, and resumed 
the warlike pohey of his predecessors In 939 he inflicted 
a serious defeat upon the armj of the caliph at Alhandega, 
and was only prevented from following up his victory by 
a quarrel with the famous count of Castde, Fernan Gon- 
zales The divisions which followed Bamiro’s death were 
an additional ad\antage to 'Abd al-Bahmdn, and in 960 he 
gained the most conspicuous success of his reign when his 
troops restored the deposed Sancho I to the throne of 
Leon This was almost his last act, as ho died in October 
961 

“Among the Omayyad pnnees of Spam 'Abd al-Bahmdn 
lU incontestably holds the first place His achievements 
bordered on the fabulous. He had found the empire m a 
state of anarch} and cml war, diiidcd amongst a crowd 
of chiefs of different race, exposed to constant raids from 
the Christians of the north, and on the verge of being 
absorbed either by Leon or by the Fatimites In spite 
of innumerable obstacles ho had saved Andalnsia both 
from itself and from foreign rule He had given to it 
internal order and prospent} and the consideration and 
respect of foreigners He found the treasurj' in disorder , 
ho loft it m the most flonnshing condition A third of 
the annual rei enues, which amounted to 6,246,000 pieces 
of gold, sufficed for the ordinary expenditure, another 
third was kept os a resone, the rest was devoted to 
bmldmgs The condition of the country was equally 
prosperous Agncnlture, industr}, commerce, the arts 
and sciences, flounshed together The foreigner was lost 
in wonder at the scientific qrstom of irrigation, which 
gave fertihty to lands that appeared most unpromising 
Ho was struck by the perfect order which, thanks to a 
vigilant police, reigned in the most inaccessible districts 
Commerce had developed to sneh an extent thal^ accord- 
ing to the report of the superintendent of the cubtoms, 
the duties on imports and exports constituted the most^con- 
Biderable part of the revenue A superb navj enabled 'Abd 
al-Bahmftn to dispute with the Fatimites the empire of the 
Mediterranean, and secured hmi m the possession of Ceuta, 
the key of Mauretania A numerous and well-disciphned 
army, perhaps the’best m the world, ga\e him a preponder- 
ance over the Christinns of the north The most haught} 
sovereigns were eager for his alhance. Ambassadors were 
sent to him by the emperor of Constantinople and b} me 
sovereigns of Germany, Italy, and Franco." — ^Doqr, 90 

The new caliph, Al-Hakam H (961-976), was distin-Al 
guished ns a patron of hterature and a collector of books. 
The number of volumes in his library whs reckoned at 
400,000, and he is said to have read and annotated 
them all For politics ho had comparative!} little taste. 
Naturally averse to war, he was only forced into hostilitiM 
by the obstinate refnsal of Sancho I to fulfil the treaty 
which he had signed on his restoration, and ho linstoMd 
to conclude pence on an empty renewal of the treat} Iho 
disorders which arose during the mmonty of Bamiro iU. 
put an end to all danger on the side of Leon, and the 
death of Fernan Gonzales in 970 removed n ruler who had 
always been a thorn in the side of the infidel The most 
notable event of Al-Hnkam’s reign is the rise to inflnonM 
of a man who was destined to play a more prominent p^ 
in the history of Spam than any of 
me 'Abd ol-Balimin HL Mohammed Ibn 
the descendant of a family which 
guiahed m the civil admimstration, but h^ 

Kted to the higher nobilit} of th^orA From his 
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treachery and foreign enemies, and left a desolate kingdom 
to lus son Alfonso Y Alfonso succeeded in restoring 
order, and to his reign are attnbuted the most important 
of the fueros, on 'which were based the local institutions 
of his kmgdom. 

Rise of Meauwhilo a new kingdom had sprung up to the east 
^TOire, of Leon, which for a time seemed likely to become the 
^ j chief state of Chnstiau Spam The district in the western 
Aragon. Pyrenees bordering on the Bay of Biscay was the most 
defensible position in the Peninsula It was there that 
the Basques had held out against the German invaders, 
and that the Snevi had found a refuge from the Visigoths 
The sovereignty of the Moslems and of the Franks had 
been m turn acknowledged, but had never been more 
than nominal About the beginmng of the 10th century 
Sancho founded here the kingdom of Navarre, and he 
succeeded in extending his rule as far as the lower Ebro 
His means of defence were primitive but efficient When 
attacked by the infidels in overwhelming numbers he 
retired to the inaccessible mountains, and recovered the 
lost ground as soon as the enemy had turned his back. 
His grandson, Sancho the Great (970-1035), profited by 
the disasters which befel Leon Ho married the sister of 
Garcia, count of Castile, and when his brothor-in-law fell 
a victim to a conspiracy he seized the opportumty to 
avenge his death by annexing the northern portion of his 
conntiy la 1034 he picked a quarrel with Bermudo IIL 
(1028-1037), the son and successor of Alfonso V , and 
conqnered eastern Leon as far as the riyer Cea More 
important still wore his acquisitions in the south-east of 
Navarre. Partly by mamago connexions, and partly by 
the sword, he obtained possession of the counties of 
^gon, Sobrarbe, and Ribagorqa, which had for years 
been struggling to mamtain their independence against 
the Mussulman governor of Saragossa These consider- 
able territones Sancho divided on his death (1036) among 
ms four sons, and the division is an important event in 
the history of Spam Garcia, the eldest, received Navarro, 
wth a small distnct on the nght bank of the Ebro 
Ferdinand, the second son, obtained CastUe, with the 
addition of the distnct of Palencia, which had been 
wrrated from Leon, the counties of Ribagorca and 
Sobrarbe passed to Gonzalo, and that of Aragon to 
Bamiro, a bastard ° 

^e death of Sancho the Great seemed to offer Bermudo 
m an opportunity for recovenng his lost territones, and 
he at once coUected his forces to attack Ferdinand In a 
pitched battle nwr the river Camon, Bermudo was 
Med, and the conqueror at once annexed 
nZ r V “iependencies-Galicia and Astunas-to his 
new kingdom of Castile (1037) The eldest brother 

Ntva^’irf ^ threatened to depnve 

£ fSe? To^i^h?“r° enjoyed under 

ms latner To gratify his jealousy he did not scrunlo 

But m^ho^b emirs of Saragossa and Tudek. 

iiut m the battle of Atapuerca (1054) the unnatural 
coahfaon was derated, Garcia lost^is life on the S 

of on the right 
tv’ to his nephfw 
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and most cultivated of the Omayyad dynasty, began a Omay. 
penod of disorder and anarchy which might have ruined 
his power if the northern states had been prepared to^®“^ 
take advantage of it Toledo, which had recovered 
independence soon after the “ day of the fosse,” was not ^ 
reduced until after a desperate struggle of eight years, 
and then its fall was mainly due to internal quarrels 
More senous was the growing spmt of insubordmation 
among the Christian population of the south In spite of 
the tolerance with which they wore treated, the priests 
persisted in preaching agamst the rule of the infidel 
Under the leadership of Eulogius and his friend Alvaro, 
a fanatical sect was formed which sought to emulate the 
glory of the early martyrs So averse was the Govern- 
ment to resort to persecution that it was only by pubhely 
blaspheming Mohammed that they could brmg themselves 
under the penalties of the law Eleven persons were put 
to death for such conduct, who are celebrated in Spanish 
history as the “ martyrs of Cordova ” It was in vain 
that the moderate party denounced their conduct as 
wanton suicide, the enthusiasts persisted in then- defiant 
conduct Mohammed (852-866), sterner and more nar-Hobam 
row-minded than his predecessor, was not unwilling to 
take repressive measures, and the execution of Eulomus, 
who had been chosen archbishop of Toledo, seems to have 
checked for a time the thirst for martyrdom Buk the 
movement had succeeded in provoking a feeling of dis- 
trust between the two religions, and it was difficult to 
return to the old attitude of easy tolerance The “ rene- 
gades” found then- position altered for the worse, and 
under Mohammed they were jealously excluded from all 
the higher offices of state. 

A senes of revolts showed how prevalent was the feel- 
ing of discontent. The Gothic family of Benf-Casf, which 
had embraced Mohammedanism in order to advance itself 
had breome extremely powerful in Aragon Musd, the 
head of this family, made himself master of Saragossa 
Tudela, and HuMca, concluded a close aUiahco with 
loledo, which had again recovered its independence, and 
claimed to be the "third king in Spaia" Miisd’s death 

xr X ^ ^ of O'^iedo, enabled 

phammed to regain Tudela and Saragossa, but his 
troops wre soon expelled by Musd’s sons, and the Bonf- 
^ of Alfonso nX, were for a longtime 
able to bid defiance to the authority of the emir About 

wp°,i1i^®Tb'Tr “,^0‘fependent state was formed in the 
tbn / ^negade of Merida. But by far 

toe most formidable of these risings was that of 'Omar b 

^"Sand in the mountains of 
An^usia, but whose castle at Bobastro became the 
OTntre of all the disratisfied Christians and renegades of 
toe Bouth Neither Mohammed nor his son and successor 
Mondhir (886^88) could reduce this impregnable fortress 
f Omar w as the real ruler of Andalusia S 
authonty wm far greater than that of the emirs had ever 
administration of justice was rude but efficient 
and the Arab historians maintain that a girl laden with 

had taken advantaira nf °obles 

H.a ft'"*’ oM nS 
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provoke the indignation of lus onn race against the emir 
Luckily for liim the Spaniards lind an old debt to pay off 
against the Arabs, who bad long treated them mtb 
insufferable contempt In various districts a desperate 
ciiil wir broke out, wbicb \ias destructiie of all law and 
order, but was not directly aimed against tbo central 
Government Ibo most Molent struggle was in tbo pro- 
Mneo of Ehira, iibere for a time tbo natnes got tbo 
upper band, and it was only after a desperate conflict that 
tbo Arab domination was mointainod by tbo beroisin of 
tao successive leaders, Sauw'vr and Sa'fd In Seville a 
similar contest arose, and 'Abdallab, after attempting in 
vain to bold tbo balance between tbe two parties, was at 
last compelled to espouse tbo cause of tbo Arabs An 
insurrection, in wbicb tbo bfo of Mobammed, tbo emir s 
oldest son, was in imminent danger, ivas pumsbed ivitb 
rutldcss soiority, but it was tbo Arab nobles wbo profited 
bj tbo success to make tbemseh cs absolute masters of tbo 
piOMuco Tbo central authority was almost powerless 
Most of tbo provincial governors bad thrown off all con- 
nexion with Cordova, and tbo otboi-s only rendered 
obedience when it was convenient to themsolvos But at 
the moment when matters seemed at tbeir worst tbe tide 
turned In 890 'Abdallah won bis first victory over Ibn- 
Hafsiin, and during tbo remainder of bis reign bo gradu- 
allj rcco\orcd power in tbo revolted province The 
*AW al w ork was continued bj bis son and successor, Abd al- 
ItalimA Eabm^n (or Abderame) III (912-961), tbo greatest of tbo 
rulers of Cordova Under this prince, wbo at last assumed 
tbo title of calipb, tbo unity of Mussulman Spam was for 
tbo time restored 

No sooner bad *Abd al-BalimAn completed tbo first part 
of bis task by tbo reduction of tbo family of Ibn-Hafsiln 
than bo found himself confronted by two dangers In 
Africa tbo fatimitos wore cstabbshing a great empire, 
ftud it vras almost cortoiin. that tlioy would turn tlioir 
attention to Spam as soon as tboir power was secure in 
tbo southern continent In tbo north tbo Christian states 
bad profited by tbo long anarchy among tbeir old foes aM 
were assuming a lery threatening attitude. Alfonso ILL 
bad moved bis capital across the mountains to Leon, and 
Sanebo bad recently created the kingdom of Navarro 
As regards Africa, 'Abd al-Kolinim contented himself with 
encouraging and subsidizing tbo princes that still held 
out against tbo Fatimites, and with obtaining possession 
of Ceuta, 60 as to baio complete command of the stnute 
Tbo northern danger was tbo more pressing In 914 
Ordofio n made a successful raid into tbo temtory of 
Merida, and two years later bo defrated tbo army which 
bad been sent to avenge tbe insult ^tb^gb Merida 
bad not yet returned to submission, Abd al-EolimAn ^ 
determined to conciliate bis subjects by proving lus ability 
to defend them Ho spared no pains to collect a magni- 
ficent army, and bis efforts wore rewarded in 918 by a 
creat victory over tbo combined forces of Leon and 
Navarro This was tbo first of a senes of successful 
campaigns, in tbo course of which be penetrated os far 
as Sandio’s capital, Pamplona But lus victories brought 
him bttle beyond glory and revenge f®. 
troops wore withdrawn, tbo onemj showed himself to b 
really unconquered In 921 Ordoil^o is said to have 
advanced witbm a day’s journey of Cordova, and m J-d 
Sanebo excited a panic in Mussulman Spam by the ca^ 
ture of Viguera. But tbo disorders in Leon that foUowed 
Ordouo n ’s death were a great blow to the Cbnstaan^ 
and enabled 'Abd ol-BabmAn to complete bis worJc of 
internal reorganization and to turn bis attonUon to 
me the Fatimite conquest of Mauretania. On the deatn 
of Sanebo, bis widow Tota recognized tbo cabpb ns suzo- 
ram of Navarre. 


In bis later joara 'Abd ol-BalunAn was loss uniformly 
successful The Arabs were disgusted by bis pobey of 
excluding tbe nobles from all share in tbo government 
and of filbng tbe chief offices with “ Slavs,” the generic 
title for all foreign servants of tbe court Bamiro II 
bad succeeded in restoring unity to Loon, and resumed 
tbe warlike pobey of bis predecessors In 939 be infiicted 
a serious defeat upon tbo army of tbe cabpb at Albandego, 
and was only prevented from following up bis victoiy by 
a quarrel with tbe famous count of CutUo, Peman Gon- 
zales Tbe divisions which followed Eamiro’s death w'ere 
an additional advantage to 'Abd al-BalimA.n, and in 960 be 
gamed tbe most conspicuous success of bis reign when bis 
troops restored tbe deposed Sanebo I to tbo throne of 
Leon This was almost bis last act, ns bo died in October 
961 

“ Among the Omayyad princes of Spain ‘Abd al-BalimAn 
TTT- incontestably bolds tbe first place His acbievemonts 
bordered on the fabulous. Ho bad found tbo empire in a 
state of anarchy and cml war, divided amongst a crowd 
of chiefs of different race, exposed to constant raids from 
tbo Christians of tbo north, and on tbo verge of being 
absorbed either by Leon or by tbo Fatimites In spite 
of innumerable obstacles bo bad saved Andalusia both 
from itself and from foreign rule He bad given to it 
internal order and prosperity and tbe consideration and 
respect of foreigners He found tbo treasury in disorder , 
ho loft it in the most flourishing condition A third of 
tbe annual revenues, which amounted to 6,246,000 pieces 
of gold, sufficed for the ordinaiy expenditure, another 
third was kept ns a reserve, tbo rest was devoted to 
buildings Tbe condition of tbo country was equally 
prosperous Agriculture, industry, commerce, tbo arte 
and sciences, flourished together Tbo foreigner was lost 
in wonder at tbe scientific system of irrigation, which 
gave fertility to lands that appeared most unpromising 
He was struck by tbe perfect order which, thanks to a 
vigibmt police, reigned m tbo most inaccessible distncte 
Commerco had developed to bucIi an extent that, accord- 
ing to tbo report of tbe superintendent of tbe customs, 
tbo duties on imports and exports constituted tbe most cra- 
siderablo part of tbo revenue A superb navy enabled Abd 
nl-BahmAn to dispute with tbo Fatimites the empire of the 
Mediterranean, and secured bun in tbo possession of Ceuta, 
tbe key of Mauretama A numerous and well-disciplined 
army, perhaps tbeTbest in tbo world, gave him a preponder- 
ance over tbo Christians of tbe north The most haughty 
sovereigns were eager for bis albance. Ambassadore wore 
sent to him by tbe emperor of Constantinople and by the 
sovereigns of Germany, Italy, a^ Franco.’;-Do^, m 90 
Tbo new cabpb, Al-Hakam H (961-976), 
giushed as a patron of literature and a collector of books 
ffho number of volumes in bis library was reckoned at 
400,000, and bo is said to have rend and annotated 
them all For politics bo bad comparatively little t^te 
Naturally averse to war, bo was only forced 
by tbo obstinate refusal of Sanebo I to fulfil the treaty 
which be bad signed on bis restoration, and bo 
to conclude peace on an empty renewal 
disorders which arose during the minonty of 
put an end to all danger on tbe side of Leon, and toe 
death of Fernan Gonzales in 970 r“noved a ruler vv^ho Imd 
alvravs been a thorn m tbe side of the mfideL The most 
Sle ev^t of Al-Hakam’s reign is tbe rise to mlluenre 
of a Ln who was destmed to play a more 
m toe history of Spam than any of ^^jj^rtas 
me 'Abd al-BalimAn HL Moba^ed Ibn ab^.^r ^ 

tbe descendant of a family but S 'Jovor boon 

jmitoed in toe civil adimmstration, but 

Stted to toe higher nobility of to^sworto From bis 
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earliest Touth lie tes inspired witli the thought that he 
■RES destined to rule. His ability and the fovonr of 
Al-TTnlraTn s favonnte Sohh, combined to bring abont 
his speedy advancci and by the tune of the cahph’s death 
he held a high ofSce in the court. Al-Hatam had done all 
in his power to secure the succession of his son by Sohh, 
Hishdm, a boy of ten years of age But the chief eunuchs, 

dreading the influence which a minority would give to 
Ho^hafi, the Mjtb or chief minister, sought to give the 
crown to Hoghlra, a brother of A1 Ha^m "With the help 
of Ibn-abi-*Ajmir, Sloshafi defeated the plot, Hoghira was 
put to death, and Hishdm succeeded to his father's throne 
But he never really ruled. Ibn abf-*Amir, still aided by 
§obh, whose lover he was popularly supposed to be, gradu- 
ally rose to absolute power Hoshaff, a man of httle real 
abihty, was charged with peculation and deposed, and his 
younger nval was appomted in his place. To free 
himself from all danger from the mob at Cordova, the all- 
powerful minister transferred the government and the 
court to Zahra, which he built for the purpose There 
the young caliph was immured in a magnificent palace, 
and was carefidly secluded from all contact with public 
aflairs. His education was purposely neglected, and he 
never made the slightest efiort to free himself from his 
^ded impnsonmenL To remove all obstacles to his 
anthonty, Ibn-abf-'Amir reorganized the army He filled 
the ranks with Jfoors from Africa and with Spaniards 
from Leon, Castile, and Xavarre, whom he bonnd to his 
cause ly lavish generosity The old tribal distinctions 
among the Arabs, so long the source of jealousy and 
quarrels, he completely disregarded in the fonmng of 
regiments, and thus completed the work of assimilation 
which *Abd al-Bahmdn liL had commenced. Though 
tramed to the study of the law and experienced only in 
civil affairs, he speedily mastered the art of war and con- 
ciliated the popular favour by victonea such as no caliph 
had ever won. In 981 he defeated Bamiro IIL and his 
allies m a pitched battle, took Zamora and Simancas, and 
was only prevented by a storm from capturing Leon On 
his return he assumed the name of Almansdr (victonous 
by the help of God), by which ho is usually known in 
history Bennudo EL, whom the nobles of Leon raised to 
the throne m place of the defeated Eamiro, could only 
secnre himself by paymg tnbute to the ruler of Coidova 
In 985 Almansdr invaded Catalonia, which had hitherto 
been respected as a Frankish fief, drove the count Borrel 
mto enle, and took and sacked Bareelona. "When 
Bermudo IL sou^t to free himself from the harsh 
randittons that had been imposed upon him and drove 
the Moslem troops from his kmgdom, Almansdr took a 
temble revenge. In 987 he stormed Coimbra and razed 
It to Ae ground. In the next year he advanced mto the 
kingdom. Leaving Zamora, where Bennudo 
awaited him, on one side, he marched against the citv of 
Lro^ and took it after an obstinate resistance, 

utterly destroyed, with the exception of 
e ga^ which was left to commemorate the victors 
tamph. Zamora was then attacked, and Bermndo fled 
^is northern temtones, which were aU that were left to 

t Jn ''^®‘*® ^“fses Almansfir had to face more 

than one conspiracy on the part of those who were lealous 

““t fonmdahle of Se ^ 
Sohh, who found h^. 
^ “to the background. She 

enc^rf in gaming over her son, but ^ans6r soon 

over the feeble c^ph, from whom 
A aU poS to himself 

f ^ contmue the payment of 

tnlrate led to the last and most famous of his ra^aigij, 


in which he took Compostella and earned oft the gates and 
bells from the shnne of St James, the potron saint of the 
Christians At the same tune his generals were gaimng 
■nctones in Mauretania, and his power was almost equally 
dreaded on both sides of the straits. His death m 1002 
depnved the Spanish Moslems of the greatest ruler and 
wamor, considenng his ongin, that their race had pro- 
duced His campaigns against the Christians, which are 
reckoned by the Arab historians as more than fifty, were 
almost uniformly sncccssfnL Three capitals — ^Leon, Pam- 
plona, and Barcelona — ^had been conquered by him. His 
home administration was as snecessW as his generalship, 
and much of his attention was devoted to the construction 
of roads and bridges, so as to facilitate communication 
between all parts of Spam He was a zealous, if not an 
mtelhgcnt, patron of literature, but his real interests were 
always prachcaL Fmding that he was suspected by the 
people of a laxness in religious behef, he did not hesitate 
to prove his orthodoxy by an act of pohtic vandalism. 
Tabng the chief 'ulemd into the hbraiy of Al-Hakam IL, 
ho begged them to collect all the books on philosophy, 
astronomy, and other prohibited sciences ; and when they 
had completed their task he ordered the condemned hooks 
to be burnt on a vast pile 

Almamqir had been absolute m everything hnt name 
He had desired at one time to take the final step and to 
supersede the incapable Hish&m IL in the caliphate, hnt 
be dreaded the inveterate attachment of the people to the 
Omayyad dynasty He hod, however, taken steps to 
secure the continnance of his family m power His soi^ 

*Abd al-Melik MozafFar succeeded to the office of Mjib, and 
ruled with the same anthonty and success as his father 
But the position was really nntenablc. An hereditary 
monarchy is inteUigible, but an hereditarv line of chief 
mmisters is not The early death of ‘Abd d Melik (1008) 
gave the government to the weaker hands of his brother 
'Ahd al Bahmin. The latter was hated by the Moham- 
medan clergy, partly because he indulged m the use of 
wine, and partly because his mother had been bom a 
Christian. She was the daughter of a Sancho, either the 
king of Xavarre or the count of Castile, and her son was 
nicknamed Sanchol, or the little Sancho The Anunds 
were not popular Their exaltation imtated, not only 
the famihes that claimed a higher rank by birth, but 
those who thought themselves their equals IVithont 
having any actual grievance to complain of, the people 
vaguely desired a change of rulers. It was eag- under 
the circnmstances to effect a revolution TVhen Sanchol 
ratnmed from a campaign against Leon in 1009 he found 
that his power had been completely overthrown. Moham- 
med, a great-grandson of *Abd al-Eahmin HL, had headed 
^ the capital and had gained possession of 
the caliph’s person. Sanchol was put to death, and the 
magnificent palace which his father had erected at 2abi& 
was to the ground. The Ammds fell, and with them 

endrf the grand period in the history of Moslem Spam. 

content with the office ofSIotom. 

Adjii ScniplingtokilIthennfortnnateHishjim,whohad«ei 

ne^made any opposition to the acts that had been com- 
mtted in his nam^he closely imprisoned him, and hnned 
the co^se of a Chnstmn who bore a Sng 

^mblancetothecahpb. Mobammed was now S to 

£- f assumed the title of Al-Mahd£^SS 
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itiAn, a jnombor of tho Omajjad family, they obtained 
assistance from Count Sanclio of Castilo, marched upon 
Cordova, and inflicted a serious defeat upon tho troops 
ivhich Mohammed imprudontlj led out to meet them 
Mohammed endeavoured to strengthen his position by 
producing Hishiim 11, whom ho had given out as dead 
But the Berbers refused to bo turned from their purpose, 
and occuxncd Cordova in November 1009 Tho w-rotched 
Hishdm was compelled to abdicate in faiour of Soloimdn, 
and returned to his prison Mohammed, who had escaped 
to Toledo, now turned for assistance to tho Chiistians, 
who, by a sudden change of circumstances, had become 
tho arbiters of Mohammedan nfiairs With tho help of 
troops from Catalonia ho ^oco^o^od Cordova, which had 
to pay in constant sieges a terrible penalty for tho levity 
with which it had welcomed tho fall of tho Aminds In 
pursuing tho Berbers, however, ^lohammcd was again 
defeated Tho Slavs, wlio had hitherto supported him 
for their own ends, determined to desert tho unsuccessful 
caliph Hishdm 11 was again dragged from prison to 
assume tho throne, and Mohammed was murdered m his 
presence Wddih, tho leader of tho Slavs, was now 
and ospircd to play tho part of Almansdr But his 
resources wore at an end An attempt to incrcaso tho taxes 
roused general indignation, and ho was put to death by 
his own followers (1011) Two years later tho nominal 
reign of Hishdm IL came to an end Cordova was taken 
bj Soloimdn and the Berbers, and tho caliph disappeared 
(1013) His fate remains ono of tho unsolved secrets of 
history 

Soldmin Soloimdn was now formally proclaimed caliph, but his 
power was more nominal than real Tho provincial 
governors had taken advnntago of tho civil war to inako 
themselves independent, and Soloimnn’s authority was 
only recognized by five towns — Cordova, Seville, Niobla, 
Ol^onoba, and Bojn Even within this district ho soon 
found an opponent The Slavs wore unwilling to submit 
to tho domination of tho Berbers, whoso excesses tho 
< cahpli was unable to check Their most powerful leader, 
Ivhairdn, had been badly wounded in tho late straggle, 
but on his rocovoiy he dotcrmincd to avongo his defeat 
Ho found a capable ally' in *Alf b Hamniiid, a descendant 
of tho famous son-in law of tho Prophet, but whoso family 
had almost ceased to bo Arab in tlioir long residence in 
Africa. *Alf relied not only upon tho Slovs but also 
upon tho Berbers, who regarded SolcimAn with contempt, 
and looked upon 'Alf ns a fellow-countryman SoloimAn’s 
government was easily overthrown (1016), but Khairtln’s 
attempt to discover Hishftm II was unsuccessful, and ho 
had to acknowledge 'Alf ns cahph and to content himself 
Hwn- with tho office of //(? 7 t 6 The IJammiidito dynasty, thus 
muditc.^ established in Cordova, was not destined to enjoy' a long 
tenuio of power KhairAn revolted against a sovereign 
who was too able and spirited for tho part of a HishAm 
n, and set up an anti-caliph in tho person of anotlmr 
Omayyad, 'Abd al-EohniAn IV, a great-grandson of Abd 
al-BahmAn m , who took tho name of MortndA AH was 
murdered in his bath (1017), but his siipportors rallied 
Dcdino round his brother KAsim For five years a confused cml 
of tho v-ar raged which was complicated by tho hostility to 
Oraay. of ynhyA In 1023 MortndA was slain 

in battle, and the Omayyad party gave tho crown to 
another 'Abd al-BahmAn, a brother of the detestable Mahdi 
Two months later tho young pnneo was murdered, but 
his successful rival, Mohammed b 'Abd al-EalimAn was 
drivon from Cordovot in 1026 Tho Smnnnidito caliphj 
TahyA, now occupied tho capital, but was slam in attempt- 
ing to reduce the roboUious of Seville to obedience. 
TT^hATn nr , a brother of 'Abd al-Ealirndn MortadA, was 
now raised to tho throne But all central government 


was by this timo at an end , no levonuos could bo drawn 
from tho rebellious provinces, and in 1031 HishAm 
abdicated a title which had ceased to hav o any meaning, 
and sought peace and retirement in tho neighbourhood of 
Saragossa His death fivo yoara later w ns almost unnoticed 
oven in Cordova "With him ended the Omayyad dynasty, 
which had ruled in Spain for nearly throe centuries, and 
which had produced princes worthy to bo ranked with tho 
greatest of their contemporaries Its decline dates from 
tho time when it allow od pow or to slip from its hands and 
to bo wielded by ambitious ministers 

Ever since tho death of AlmansAr Moslem Spain had 
boon gradually splitting up into n number of independent 
principalities With the extinction of the Omayynds tho 
last semblance of unity disappeared “ Tho Berber generals 
shared tho south, tho Slavs ruled in tho cost, tho rest 
was divided either among successful adventurers or among 
tho small number of noble families who had been fortunate 


enough to escape tho blows winch 'Abd al BahmAn and 
Almansdr had struck at tho aristocracy Finally, tho two 
most considerable towns, Cordova and Seville, wore 
organized as republics” (Dozy) Into tho history of tho 
numerous dynasties which were established during this 
period it IS impossible to enter hero, but tho reader will 
find tho subject not only fully but attractively treated in 
tho fourth volume of Dozy’s Ilistou e dcs Mvsvlmans d'Es 


jMir/ne See also Plato VII 

It was of additional moment that this disruption of the States of 
Mussulman power was contemporary with tho formation Castilo 
of tho groat Christian stales of Aragon and Castilo They ^ 
were not slow to profit by tho opportunity hold out tOf^n^oa 
them It was in this contnrj' that tho Christian cause 
found a champion m tho famous Buy Diaz Campeador, 
who under tho name of “ Tho Cid ” became the traditional 
hero of Spanish inodiroval histoiy Ferdinand I of 
Castilo (1037-1067) captured tho strong places of Visou, 
Lamogo, end Coimbra, and was only diverted from tho 
conquest of Toledo by tho liumblo submission of tho omir, 
who undertook to pay tribute to tho Cliristian king Tho 
unfortunate division of his territories between his three 
sons gave occasion to civil wars, which were only ter- 
minated in 1072 by tho reunion of tho whole kingdom 
under Alfonso VL Following up his father’s successes, 

Alfonso made himself master of Toledo, which once more 
became tho capital of a Chnstian state. Moanwhilo 
Enmiro I of Aragon (1035-1063) drove the Moors from 
their lost possessions in the counties of Aragon and 
Sobrarbo His son, Sancho Eamiroz (1063-1094), joined 
Alfonso VI in an attack on Navarro which resulted in 
tho partition of that state botw con tho two kings, 
commenced a war against tho emir of Saragossa which 
ended, under his successors Pedro (1094-1104) and 
Alfonso 1 (1104-1136), in tho conquest of Huosca and 
Saragossa Tlie latter town became henceforth tho rccog 
nizod capital of Aragon 

This period is also important in another aspect nrfatloii* 
Hitherto the Christian kingdoms of Spam hi^ been 
naturally isolated from tho rest of Europe But tho 
papacy, under tho guiding hand of Hildebrand (Gregory 
VII), was now making its ecclesiastical supremacy a 
reality, and was not likolj to tolerate independence oven 
in tho most distant members of tho church 
which lay nearest to tho other states of Western Christen- 
dom, made little difficulty about complyingwith the papal 
demands Bamiro not only agreed to 
ritual in his kingdom, but oven sent tribute to Alwan 
n Castilo, lying farther distant, was 
resent dictation At a couned at Burgos (1®' 
formaUy decided to retain the Gothic ntual But Monw 
VI realized tho danger of isolating his state fro 
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of Europe, and of lus o\vn accord conceded the demands of 
Gregory VlL From this tune Christian Spam ivas directly 
connected with Borne, and became the most faithful, if not 
the most servile, of Boman Cathohc countries 
Almor- The Christian victones of the 11th centuiy seemed 
likely at one time to annihilate the Mohammedan power 
Spam. From this fate, however, it was saved, not by 
inSpam any internal strength, but by the arrival of assistance 
U069- from Africa. The emir of Seville, A1 Mo'tamid, the most 
powerful of the Moslem prmces, watched vnth profound 
misgivmg the progress of the Castilian arms. When 
Toledo fell before Alfonso VL he detennmed to appeal to 
Tiisuf b Tdshuffn, the king of the Almoravids, — a con- 
federation of Berber sectaries that had recently established 
a vast empme reachmg from the Senegal to Algiers. 
YUsuf, who had established his capital at Morocco in 
1069, was at this time eighty years of age, but he did not 
hesitate to accept the prospect of a new field of conquest 
and adventure In 1086 he sailed from Ceuta to 
Algcsiras, the cession of which he had demanded as the 
price of his aid, and was at once joined by the forces of 
the omirs of Andalusia Alfonso VL hastened to obtain 
assistance from the kmg of Aragon and the count of 
Barcelona, and with a larger force than had ever before 
been assembled m the Christian cause he met the Moors 
m the battle of Zall&ka (Sacrahas), a few mdes from 
Badajoz (October 1086) After an obstinate struggle 
victory declared for the infidels, and Alfonso had great 
difficulty m escaping with his life Luckily for the 
Castihans, Yusuf was recalled to Africa by the death of 
his eldest son, whom he had left at Ceuta, and his victory, 
which might have been as decisive as that of Tilnfc, was 
not followed up Alfonso even ventured to resume his 
aggressions, and laid siege to the important towns of 
Murcia and Almena. Mo'tamid, seemg that the danger 
was as great as ever, proceeded to Africa in person m order 
to urge the return of Yiisuf The Almoravid prince, on ' 
whom the attractions of Andalusia had made a profound 
impre^on, crossed agam to Algesiras (1090), and this 
time the predictions of the prmces who had foreseen the 
rakef calhngiuM powerful an ally were fully vended. 
Postponing the task of resisting Alfonso, Yiisuf set to work 
to make himelf master of Andalusia Mo'tamid himself 
tad to ^ from hw temtones, after a futile appeal for aid 
to the king of Castilo. Captured by the Aincans, the 
emir of BeviUe was condemned to end his life in close 
impraonment In the course of a few years the whole of 
Mosl^ Spam was reunited under the kmg of Morocco 
and the death of the CidinJ099 enabled the Moore to 
rewver Yalencia, which he had taken in 1094 This was 

w 1103 handed 

over the government to his sou ‘AK and returned to Africa, 
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A»so„ mamage failed to produce the^S Su 
induced the Castihan noblw to 
Aragonese rule and to set up Alfonso VIT 


in 1127 by the separation of the kingdoms. Alfonso L 
retained Aiagon and Navarre, while Castile, with Leon 
and Gabcia, passed to Alfonso "ITI Alfonso of Aragon 
renewed the war against the Moors which ho had so 
glononsly begun by the capture of Tudela and Saragossa, 
but in 1134 he was completely defeated in the battle of 
Fraga, a disaster which hastened his death As ho had 
no children, he bequeathed his temtones to the great 
crusading order of the Temjilara The Aragonese, however, 

refused to recognize this testament, and gav e the crown to 
his brother, Eamiro IL (1134-1137), who was brought out 
of a monastery to continue the dynasty Bamiro fulfilled 
his duties by marrying a sister of the duke of Aquitaine, 
who bore him a daughter, Petronilla At the age of two 
the child was betrothed to Baymond Berengar IV of 
Barcelona, and Bamiro, leaving the administration of the 
kingdom to his son-inlaw, hastened to return to his 
cloister Thus a permanent umon was effected between 
Aragon and Catalonia, both of which passed in 1162 to 
PetroniUa’s son, Alfonso II But, if Catalonia was gained, 
another province, Navarre, was lost. The Navarrese had Navaire 1 
long desired to recover their independence, and on the'“^«I*“d. 
death of Alfonso L they refused to acknowledge Bamiro, 
and chose a mlor of their oira, Garcia Bamirez. Eamiro, 
who needed Garcia’s generalship against a threatened 
attack from Castile, recognized him, first as a vassal of 
Aragon and afterwards as an independent king Ibus 
Navarre rogamed its place among the kingdoms of >Spain, 
though it never enjoyed its old importance 
The mam interest of Spanish history in the 13th Crnsading 
centniy' centres round the war against the Moor^ which 
was beginning to attract the interest and assistance of the 
other European states It was the age of the great 
crusades, and Christendom was absorbed in the struggle 
against the infidel, both in the East and West Spam, like 

Palestine, had its crusading orders, which vied mth the 
Templars and Hospitallers both m wealth and militaiy 
distinction The order of Calatrava was founded in 1158 
that of St James of Compostella in 1176, and the order 
of Alcantara m 1176 The kingdom of Portugal, which 
had risen with great rapidity m the 12th century, had a 
no less distinguished order, that of Evora These mihtaiy 
priests, debarred by their profession from the ordinary 
intents of humanity, gave a firmness and consistency to 
the Chnstian cause which had too often been sacnficed to 
th^ynastic quarrels of the temporal prmces 

of the Almoravids, like so many of its Straggles 
predecessors, had soon begun to fall to pieces It was too Almor 
large and unwieldy for permanence Its real centre was 
at Morocco, and the attention of the cahphs uas absorbed w?.!* 
in the affaire of Africa, while the extortion andmisgov- 
emment of their viceroys excited discontent among the 
Mohammedans of Spam This state of things gave a 
^t advantage to Alfonso VIL of Castile, who revived 
the title of emperor of Spam, alhed himself with Baymond 

and sought to e^ate 
the achievements of his grandfather For the second time 
the Moorish power in Spam was only saved from dissoln! 
taon by the arnval of reinforcements from Africa As 
happened so often in Mussulman history, a movement 
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was quite as complote The Almoravids appealed to the 
Christians, and both Castile and Aragon came to their 
aid Alfonso VlL, with the help of the Genoese and 
Pisan fleets, besieged and took Almona, while Baymond 
Berengar captured Tortosa But these successes were only 
teniporarj' In ten years the Almoravids had been driven 
. from the mainland, and only a small I'omnant found refuge 
in the Balearic Islands ^meria was again wrested from 
the Castilians, and in 1157 Alfonso VII died, the last of 
Soparo the senes of “emperors of Spain” His temtories nore 
tion of divided betn con his two sons, the elder, Sancho, succoed- 
CosUlo 2 ng to Castile, nhilo Loon went to his brother Ferdinand 
The quarrels which resulted from this partition would 
probably have been fatal to the Christian cause but for the 
exertions of the great knightly orders The successors of 
‘Abd al-Mu’min (d 1163), Yusuf and Ta'kiib Almansdr, 
continued to advance the power of the Almohades, and 
the latter inflicted a crushing defeat at Alarcos (1196) 
upon Alfonso Vni of Qistile, who had succeeded his 
father Sancho in 1158 Castile was at this time dis- 
tracted by the feuds of the great famihcs of Lara and 
Castro, and the count of Castro, who had been worsted 
by his rival, rendered conspicuous service to the infidels 
in the battle Even Sancho of Navarre, out of jealousy 
of the rival kings, concluded an alhance vnth the Almo- 
hades 

Downfall Luckily for the Christians Ya'kiib, the most formidable 
of tlio opponent they had had to face since the great Almansdr, 
died in 1199, and his death was followed by a rising of 
the Almoravids which took five years to suppress Mean- 
while successful efforts had been made by the pope and 
clergy to arrange the differences among the Chnstian 
states, and a confederation was formed between the five 
kings of Castile, Aragon, Leon, Navarre, and Portugal 
I^Tioa Ya'kiib’s successor, ilohammed al-NAsir, had suc- 
ceeded m restoring order in Andalusia and prepared to 
march against the Christians, ho was confronted by the 
allies in the famous battle of Las Navas do Tolosa, in 
the Sierra Morena (July 16, 1212) After an obstinate 
struggle the Christians gained a decisive victory, and 
their success decided the fate of Spain The religious 
impulse which had constituted the onginal strength of 
the Almohades had come to an end , they were regarded 
* as infidels by the orthodoi. ^losloms, and the first failure 
necessarily led to their downfalL The cruelties with 
which they sought to repress the rising discontent only 
excited popular fechng against them, and when Al-Motor 
wakkil, a descendant of the family of Ibn Hud which 
had once ruled m Saragossa, raised the standard of revolt 
in Andalusia, the bulk of the population joined him, and 
Al-:Mamiin, the lost of the Almohades who hold any 
power in Spam, fled to Africa in 1232 Tlie chi^ r^ult 
of their rule was to depress the Arab element in the filu^ 
sulman population of Spain Hitherto the Arabs, though 
numencally in a minority, had retained the preponderance 
due to their original prestige Henceforth the mndels ot 
Spain can only be considered and spoken of os Moors 
CastUe After the faU of the Almohades the triumphs of the 
ttTid Christian arms were rapid and decisive. The separation 
, of Castile and Leon, which had been productive of so 
much disaster, was finally terminated in 1230 by the 
accession of Ferdinand HI, the son of Alfonso 01 
Leon and Berengana of Castile The province of Estre 
roadura had been annexed to Leon by Alfonso 15 , and 
now formed part of the umted kingdom which under 
Ferdinand HI rapidly extended itself southwards In 
1233 the Castihan army won a great victory ow the 
Moors under A1 Motawakkil, and three years later Ferfm- 
and himself captured Cordova, so long the capital of tho 
Mohammedan rulers and one of tho most wealthy and 


beautiful cities of Europe In 1237 Al-Motawakkil was 
assassinated, and with lum perished the lost semblance of 
Moorish unity Tho numerous emirs became independent 
rulers, and the most powerful of them, Mohammed Ibn 
al Ahmar of Granada, became a tributary of Castile and 
ceded tho strong towm of Jaon (1246) In 1248 Seville, 
tho second of the Mohammedan cities, submitted to 
Ferdinand, who within a few years annexed Xerez do 
la Frontera, Medina Sidonia, and Cadiz By those 
acquisitions tho frontier of Castile was extended to the 
southern coast before Ferdmand HI ’s death in 1252 A 
considerable number of Moors submitted to the rule of 
Castile, but the Christians had become intolerant during 
tho long war, and most of the conquered population 
sought a new homo either in Granada or in Afnca 

Meanwhile Aragon had taken a no less impoitant part Successes 
in the struggle Pedro I (1196-1213), tho successor of 
Alfonso U, had excited tue discontent of his subjects, 
partly by seeking coronation from Pope Innocent m, 
and partly by his excessive taxation The “union” of 
nobles and towns compelled the king to dimmish his ex- 
actions Pedro took part in the battle of Navas do Tolosa, 
but his attention was diverted from Spanish affairs by his 
relationship with Baymond of Toulouse, which involved 
Inm in the Albigensian crusade, whore he met his death 
His son James I (1213-1276), however, resumed the war 
agamst the infidels, and won in it the title of “Tho 
Conqueror ” With tho help of his Cataloman subjects, at 
that time perhaps tho most accomphshed sailors in the 
world, he conquered the Balearic Islands (1229-1233), 
which had long been a stronghold of the Moslem and 
a centre for piratical attacks upon the Chnstian states 
Still more important was his reduction of Valencia (1238), 
which had once before been conquered by Buy Diaz Tho 
last achievement of tho great king was tho conquest of 
the province of Murcia (1266), the last of the Moonsb 
tomtories in Spam except Granada. Murcia, though 
reduced by Aragon, was handed over to Castile By tho 
acquisition of Algarve Portugal had already acquired 
frontiers which correspond roughly to those which it has 
at the present day 

From the latter half of the 13 th century the crusading Ccssallon 
energy of tho Spaniards came to a sudden standstill, and of ^ 
the Moors were allowed to retain possession of Granada 
for more than two centunes The causes of this abrupt 
termination of the war before it had reached what seemed 
to be its natural and legitimate end have often been dis 
cussed In the first place Castile was henceforth the only 
state which was directly interested in the war By the 
acquisition of Seville and Murcia it had separated Granada 
both from Portugal and Aragon, neither of which states 
had henceforth any conterminous frontier with tho Moors 
The state of Granada, though small when compared with 
Castile, was by nature easily defensible, as was made 
amply apparent m tho lost campaigns under Ferdinand 
and Isabella The attention of Cwtile w as often distracted 
by foreign interests or by internal dissensions Again, 
the Moors were more concentrated and homogeneous in 
Granada than they had been when their rule was more 
extensive. Tho large subject population, many of whom 
were Christians or renegades, had been a ^cat source of 
weakness, and this no longer existed Thejf, like their 
opponents, had given up tho tolerance that had once ms- 
tin^shed them; and hardly any but true Mohammedans 
catfhave remained in Granada Somethmg, too, 
attntated to tho ,nly poho, md troll toed .ah»n ot 
Mohammed Ibn alAlimar, who even ^vo assistance t 
Ferdinand HI against the other Moorish eimra 
VTith tho termination of the 
losls what little unity it had possessed for tho last two 
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conturlos, nnd it becomes necessnry to follow the fortunes 
of oaob slato soparatoly. Into tlio bistor) of Granada it 
is ns impossiblo as it would bo todlons to enter witliin tbo 
limits of tills fttuclc. It n a long tccoul of roiolutloii 
and <n\il war, iu wliieli nothing nboio 4ho most potlj 
porsonol interests nro eoncorned Thcro no clmtigo of 
dj nasty, btttono perpetual slrugglo between mcniber-iof 
tbo samo fninily* It would not bo cvy to ennmoralo 
oven tbo names of tbo Bucco''sho rulora, manj of whom 
woro 6o\ oral times deposed and restored cO power Iaoh 
during tbo final struggle, when tbo cxistouco of Ibc king- 
dom Was nt stake nud tlio one hope ol rcsistniico Inj in 
unitj, tbo national cttuso was utrificcd to tbo jpiIoih 
rhnlry of tbroo claimants of tbo tbrono, 1 lie bistorj of 
Castile and Aragon, on tbo otbet baud, assumes a new 
obaractor ami lutorcbt when tbo attuntion of king'< nnd 
peopio ccttBod to bo absorbed in tbo oiorubclming oveito- 
raont of a great religious war 
The constitution of Cnslilo traced its origin back to tbo 
institutions of tbo Visigotbs, wlutb bad been ciurlul by 
tbo original refugees into tbo iiiountains of Asturias, but 
It bad been prufoundl} modified b^ tbo circuinstaiiLPS 
under wbiob liio kingdom Imd ri'-cn to grellnc'-s 'Jho 
irnr with tbo infiikl, wbilo it bad giaeii strciielli and 
nmty to tbo monarcba, bad nt tbo samo time colup'dltd 
the granting of congiderablo nidcptndenco to the nobles 
and tbo great toi'iis Tlio religious clinrnctir of tbo war 
bttd enabled the clorgj to ref iiii greater poiiird tlmn thin 
possessed ill any other Liironenii country, though thii 
had lost that omiupottneo which tlicj had injoicd nniUr 
the Visigoths Tlicir councils nnd si nod^, w hioli lind cm o 
formed the solo coiistitiitionoi innchinor} of fho countrj, 
had boon eupcracdod bj the scciilnr nsscinblj of the corlis 
Tho earlj lustorj of tlio corles is w ripped m great 
obscuntj, but its main oulUiics nro fuirh discerniblo 
Originally a meeting of the great nobles nml tojnl Iiouh 
bold, it had attained tho position of n national n««einblj 
in 1162, when tho deputies of tho chief towns win* 
admitted to membership Its jwwcrrf nnd proreduro 
del eloped gradunlli, nnd naturally laricd ncroreling to tho 
character of ibo difiercnt king' llsfirit functions wero tho 
approval of legislation and tho granting of oxtraordiiinn 
taxation, though it is difiicult to “ai when its sanction i»f 
such measures was regarded as essential TIio nsscinhh 
consisted of tbo tbreo estates — clorgj, nobles, and ctUrciif 
— vnm deliberated sometimes soparalclj nnd sometimes 
together Iloproscntation oMstcil only in tbo case of the 
third estate, whose members wero cloeted at first bj all 
free citizens nnd afterwards by the uiunicii«il magistrates 
Tbo number of cities wbicb sent deputies larlcd lerj 
much at dificrcnt times As to wlmt constituted tbo 
rigUt of attendance in tbo caso of the nobles ftml clerei 
there is great obscuntj, but It probnbjj depended partly 
upon tenancy in chief and partly upon roj al sutiimons As 
both classes Woro exempt from taxnlioh, tbolr fimctioris 
wero 1^ importaut than those of tbo third estate, and on 
more than one occasion wo find meetings of the cortes iii 
which the upper orders look uo part. Tbo weakness of 
the tosombly, contrasted with tbo English parliament, 
lay mmnly in tbo nbsonco of anj class bko tbo knirrUls of 
tbo sbiro to form tt link betwoon tbo burgesses and tho 

fbwl tbo most offcctho 

ludepondont privi 

ferti and exercised by tho chief foudaterics 
Their tenants woro bound to feudal service, and tho ncht 

tsteior^T^^ j"” petty BOS cteigns on tboir own 

tetatos m long feud of tbo famibes of Castro and 

'bffloUltlCS which 

tbo central power had to contend with For tbo proteo- 
tlon of their privileges, both nobles and towns cfaimed 


tbo right of forming an nnntd iitnon or /irrmndud, which 
resoinbicd the right of “confederation" pr<.rciff<l jn later 
tiiiiLs lij tho nobles of I’olaud 'ilio ordinan fldniinis 
trallnn, txeept when war was going on, was local ratbir 
than contra! Tim nobh h bad jiidiriaf j>o\ ers' ■'ithin tl.cir 
domains, though it appears that the o were granud b) 
tbo crown rather than denied from thrir temlornl 
po-»Uion Tbo bi'-bops and higlur clergj ftdrninistercel 
octlcuuslit d juri Jirtinn fts in oMier countric’, and nl the 
■•amc lime exinis'd tlm r uno jwiwer' ns tbt secular hr Is 
over tho large rstat' < whldi tin j>htj or Mij? nl*M»n of 
geiicinlloiih of h< lu fiielors lu d ronfr ’n >\ iij-m llnm Ihn 
ronne\ioii with Ur>me, tboiOi c^’ablh'iMl in tho lUh 
ctnUirs, lipfl imt U '•ome \irv cIom Ik hire th* mldilh of the 
l2thcentiirj ihi tipjiomtii irit to jiuts* rf tlm lx ni J.r x wu* 
111 the hands of tin rru. ii, and the iliiir«.h of Ci^ib s~in 
more indepr'ideiit t <ii than tha‘ rf I nfhnd In th* 
cith t nml grtal town*, me t of wbub u ih d'* I n hr- 
nhlt, extent of ndje .nt t*rntor\, tho wdiuin on I- th 
of justhe and of lee I afriri* w iii the b mi- id t* r*r<J 
oorporitinu* vhi'b hml ric in 1 gr nils of Jjl v*''* nt tb*» 
I'lno will n Iht'i h id t rvrd ns l»iif->rtai t o*:*j '' *« n, a P't 
tho nttieln n' t) 0 iiilidi'l lu till in, prid il'v, thirc 
existed m all i e m a n- ht of appal to thr rruwn, 1 ii* tlih 
was n which, in the irturo of thirds s\f* rvrc’j 
ixeru'.d The .itteiiipt of 'iil >ji 't } in., to rx'il'd 
or piipfr'ido the h'' il adminii'r titm of Ji " i e lx the 
app'untiiiint of e /T-'vid rvt ww rlv as r' » < 1 as an 
omri'itbmint uD’in Iradvtit nal bterti'* 1 an tin taxis, 
thmigli gruntol bj a oentril a •'•nlh, a ire r‘w * d ard 
eollt ‘cd bs the local oPic ah and jcaio w rare w n •aVi n 
to S'>eiiru that tlma ihwild onh I-* applud to the j i,ri>o a 
for t Inch the grant h ul I- • n wed 
Iirdiiund 111, "llii Siml was sac Mihd in JJ’2 
bj liH 1011 , Alfoii ‘0 \ , “The Mi-e" 'Jbo frn kinggaie 
up tbo iiiihlira ikjHij of bis father, njdtb« imh lemtoril 
aiipiidtioii of Ills nign, tbo proiinco of M«ri a, aw- won 
for him bj till arm* of Aricon On tin other brmJ Ji,i 
wns a j,ri'af stmlint and pitrnn iKdh of lit'-n'tro and 
sranio, mpetinlh ol a tronomj. Ho iniifid to Ids court 
tho most distingui'licd n hnlnr not only In f bn‘lian b it 
nh<i la Arabic loro, and he rahed the uiuacrsitx of 
Mlamanca to rank witli the groat kIiooN of I’aris and 
Oxford He nl'O fnrntd bn ntUntion tfi logixlation, nml 
Ills coilc, tho AioV Pttrti'l'f, 1 ' one of the great JegnJativo 
niomimcntsof an ago which proelund the I'uiVit, n-rtn 
of Ht 1 ouis and tho great statutes of Edward 1 Com 
piled iitulcr tho mfUicnco of tho civil and canon laws, 
tho .Sill'll was In some respects diFadvantag eons, 

cspecmllj ns ndiiiitling pajml cncroacbnitnts ujion tho 
ciclc'’insiu..al jiower ol the trown Though drawn tip 
under Alfon'o \ , it did not finally sxipor-cdo tbo ancient 
fr/mis until Id 1ft, when It was fornially approvcti bv tho 
corles Hut Alfonvo’rt reign, though distincuMiciI in tlio 
history of litornturo nnd law, was not on tbo whole n 
prosperoub period for Caslilo, ond it was to a gurat extent 
Ins fault that tho opportunitj of driving the Moors from 
tho Peninsula vvns allow «l to slip On the fall of the 
Hohenstnufon bo camo forward ns n candidate for the 
imperial dignity, and tbroiigb tbo period known as the 
great interregnum bo and Hiehohl of Cornwall, chosen 
by rival parties among Iho electors, boro tbo otniity title 
of king of the Romans Tbo expense of bribing tbo 
electors and of mnintnlhing a magnificent court involved 
A fonso in ptcuniarj difllcultics “and compelled him 5o 
nlionato bis subjects by imposing bcavv taxes and bv 

rouSlv®b^tl,r?^ - i>ft«lsbips inflicted on tbo 

commLl wift ambition woro ns nothing 

''i«ch arose from a disputed siicces 
slou to tho crown By the old custom of Cnltilo ncaruL 
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of blood gave a Buperlor claim to ptiorlt^ of dcscBnt, bo 
that tlio second son of a lung would bo preferred to tho 
cliildren of the eldest son The Stete PaiHdas rccogniBod 
the more moderh rule of Buccession j but, os that code had 
not yet been accepted by the coltes, its riihng had no bmd- 
ing force. l!he question arose in 1276, When Alfonso’s 
oldest Bon^ Fei-dinand de la Cerda, peiiBhed in a campaign 
against the Moots, leavmg two sous, Ferdinand and Al- 
fonso Tho lung’s second eon, Sahcho, w as at once declared 
heir to tho crown, but the widow, Blanche, announced her 
intention to uphold tho rights of her children, and she 
recoiled support both from Pedro HI of Aragon and from 
her brother, Philip HL of France A long war followed, 
■which was further compheated when Alfonso X , having 
quarrelled with his son, proposed a partition between tho 
rival claimants So far did tho dispute go that the Moors, 
instead of being attacked in Qmnada, wore called upon to 
give their assistance to the factions among their enemies 
Tho result of these internal quarrels was to increase tho 
already excessive power of the noble faniihes, and this 
■was productive of further disturbances in the reign of 
^ncho Sancho IV (1284-1295) Tho family of Castro scoins 
yt to have sunk into comparative insignificance, but the 
Laras had found a now rival in the house of Haro Tho 
whole state wtts divided by their feuds, and the king 
found himself degraded from tho position of arbiter to 
that of a partisan The condition of affairs became oven 
worse when the death of Sancho gave tho crown to his 
[ordinimd infant SOU Ferdinand iV (1295—1312) In an early 
stage of society a minoritj is always an evil, and Castile 
at this period had mote than a fair share of such 
misfortunes Tho crown was contested, not only by tho 
late king’s brothel John, but also by Alfonso do la Cordn, 
who retained from Franco to maintain a claim w-luch had 
already been negatived by the accession of Sancho Tho 
king of Aragon supported Alfonso, while the rulers of 
Portugal and Granada mixed themselves up in tho quarrel 
to obtain advantages for themselves The regency had 
been bequeathed by Sancho to his widow, Maria do 
hlolina, but her marriage had been declared uncanonical 
by the pope, so that a slur .was cast upon tho legitimacy of 
her son. Nothing but the great skill and capacity dis 
played by tho regent could have secured victory under 
such discouraging circumstances By mingled submission 
and defiance she disarmed one opponent after another, 
induced tho pope to ratify her marriage, and finally suc- 
ceeded in transferring tho government to her son on his 
coming of ago Ferdinand’s harshness provoked a lonownl 
of tho conflict , but ultimately tho treaty of CamiUo (1306) 
put an end to the struggle, aud compensated the princes 
of La Cerda mth lavish cessions of teintory Alfonso 
preferred to remain an cmIo rather than to abandon his 
claims, but his son accepted tho proffered conditions and 
became the founder of the great house of Medina Bidonio. 
But tho treaty made little diffeionco to the country 
Disorder and civil ■war had become a chronic disease in 
Castile, and Ferdinand IV was himself too deeply imbued 
with the spirit of tho age to maintain peace with a strong 
hand Tho story that is told about his death illustrates 
his character In spite of a solemn promise made twice 
during Ins reign that every accused person should have a 
fair trial, he ordered two brothers of the name of Carvajal 
to bo put to death without the pretence of judicial forms 
They summoned him to ajipoar before tho supremo tribunal 
■within thirty days, and on ono morning within that period 
ho wws found dead in his bed Tho cause of his death was 
never ascertained, but tho people regarded tho event ns a 
judgment, and he has received from this story the name of 
“The Summoned” (A^/i7Mpfarado) 

Ferdinand IV ’s death was followed by another and stiJI 


longer minority, as his son, Alfonso XI (1312-1360), Alfonso 
was only two years old at tho time. Tho regency was^ 
claimed by tho Into king’s brother Don Pedro and by his 
uncle Don John, and from this dispute aroso n oivil war 
fieicer and more dostruotivo than any of its predecessors 
Tho central authoiity ceased to exist, both nobles and 
towns had to protect themselves as best tlioy could , tLo 
I'oyal domains were seized upon by rapacious neighbours, 
and tho person of tho young king was only saicd by liis 
being concealed in tho cathedral of Avila At last tho 
mediation of tho pope and of Maria do JMolina brought 
about a compromise, and the administration was divided 
belwoen tho two regents, — Pedro taking tho south eastern 
and John tho north-western provinces (1315). But a few 
years later they were both killed in a joint campaign 
against tho emir of Granada, and tho disorders broko out 
with worse violence than over (1319) Four “ infants,” ns 
tho mombors of tho royal family woio called, contended 
for tho government, and the assumption of power by the 
king himsolf at tho ago of fifteen failed to put a stop to 
their fouds Tho character of Alfonso XI. was as harsh 
and bintal as was to bo expected in a man who had boon 
educated in such troubled times. Ho invited his cousin, 
a younger Don John, to n banquet in tho royal palace, 
and troachorously muidorod him His treatment of his 
filst vVifo, whom ho divorced In order to many a daughter 
of the king of Portugal, provoked hot father, Don John 
Emanuel, a nophow of Alfonso X , to head a rising w Inch 
took years to suppress. Tho Portuguese princess was also 
repudiated by her husband, who had been inspired with a 
passion for tho beautiful Eleanor do Guzman, and tho 
forces of Portugal wore added to those of tho Castilian 
lobols After a long struggle (1335-1337) Allonso XI 
succeeded in reducing his opponents to submission, while 
he coucihatod Alfonso TV of Poitugal by restoring his 
daughter to hoc position ns queen Tho restoration of 
unity was extremely opportune, as Spain was threatened 
at this moment by a now invasion from Afiicn Abu ’1 
Hakam, tho bend of tho Morinids and emir of Fez, 
crossed over to Gibraltar with a huge army lu 1330, and 
was acknowledged as su/emin by tho ruler of Gmnndn 
Assistance wns obtained both from Aingon and Portugal, 
and in 1340 Alfonso XI marched to tho relief of Tnrifa, 
vihich was besieged by tho hloom ^ On tho banks of the 
Salado tho Ohristinns won a great victory, which destroyed 
tho last chance of a lOviv'al of the Jloliainmodnn power in 
Spain Abu ’1 Haknni fled to Afiicn, and in 1344 Alfonso 
concluded a gloiious war by tho reduction of Algcsims 
In tho hope of cutting off nil connoMon between Gmnnda 
oud Africa, Alfonso laid siege to Gibraltar in 1350, bat 
before ho could accomplish Ins design ho was carried off 
by tho Black Death His victories over tho infidel Imvo 
led the Spanish hislounns to gloss over tho nets of cruelly 
and troachoiy which have loft an ineffaceable stain upen 
his character Ills reign, tioublcd ns it was, constitutes 
an important epoch in tho history' of Castilian liberties 
In 1328 ho issued two laws which formed tho firmest 
basis of the powers of tho cortos. Ho recognized tho 
right of that nssombly to bo consulted in nil important 
mutters of state, and ho solemnly pledged himself and Ins 
successors not to impose any new tax without its approval 
and consent Theso concessions were to some ovtcnt 
counterbalanced by his restriction of the right of electing 
deputies to tho or magistrates of each city 

This narrowing of tho franchiso was a great Wow to be 
popular rights, and it gave tho crown facilities for tamper- 
ing with the elections which were frequently 
K days But at tho time tho municipal 
enjoyed considerable independence, and for sovcml 
tmlis the cortes showed no signs of sub.erv icnro In fact 
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Alfonso’s position made him dependent upon the snpport 
of the citizens against the great lords, so that he tras not 
likely to aim at diminishing the power of the former 
class. Another important event of the reign was the 
granting hy the cortes, for the expenses of the Moorish 
war, of the aleavala, a tax of a twentieth upon eveiy sale 
of real or personal property This tax, one of the most 
rmnous that can be conceived, illustrates the nant of 
economical insight in the 14th century, and was destined 
in later tunes to senonsly impede the industrial and 
commercial development of Spain. 

The atrocities oi Alfonso XL’s reign sink into insignifi- 
cance when compared with those committed by fais son and 
snccessor, Pedro L (1350-1369) The stoiy of the latter’s 
rule IS mamly derived from the narrative of his avowed 
enemies, but there is no reason to doubt the substantial 
accuracy of the charges which have given him the name of 
“ The Cruel ” Some of his actions may perhaps bo attri- 
buted to a pohtic desire to destroy the ascendency of the 
great nobles, whom the princes of the royal house had often 
headed against the crown , but most of them can only be 
explained by a thirst for bloodshed which almost amounted 
to mama Ho ascended the throne at the ago of sixteen, 
and was at once urged by his mother Maria of Portugal 
to avenge the wrongs which she had endured at the hands 
of her rival, Eleanor do Guzman. The unfortunate 
Eleanor was strangled in prison, and her sons could only 
secure safety by flight The eldest, Henry of Trastamara, 
found a refuge first in Portugal and afterwards in France 
A wife was now found for the young king in Blanche, 
daughter of the duke of Bourbon, in the hope of 
strengthening his throne by a French alliance But 
Pedro had formed a connexion with Maria de Padilla , and, 
when he was at last induced to go through the mornam 
ceremony with Blanche, he qmtted her immediately to 
return to his mistress, whose brothera he adianced to the 
chief oflSces of state. A conspiracy of nobles, headed by 
Alfonso of Albuquerque, lately the king's favourita was 
sappre.ssed with ruthless severity Pedro now concluded 
a second marriage with Juana de Castro, although Blanche 
was still living, but he again returned to Mana do Padilla 
pother conspiracy, backed up by the pope and the 
French fang, was more successful After standing a long 
BiegeinTordesiUas, Pedro was compelled to concede tht 
dema^ of the coahtion and to acknowledge Blanche as 
to lawfid queen But his submission was only feigned 
Seizing the opportunity of a hunting-party to escape from 
the imprisonment m which he was kept at Toro, bo rallied 
a mercenaiy army round him and took temble vengeance 
upon to opponents (1355-56) Heniy of Trastamara, 

to France, wh^ 

he tok part in the war against the English It would 

mn long list of cruelties, begin- 

mng Tnth the murder of the unfortunate Blanche of Bmr- 
^n, of which Pedro was guilty during the next ten S 

8och a monster should^ have 
^en aUowed to reign in a country which had already 
^own so much independence as Castile But several 
rauses combined to secure him against deposition £ t?e 

hand, fell with such seventy, while to the citizen class he 
was on the whole a lenient ruler This exnlAUR whw f 
™ tl-t as ssrts. „.ds Mtl, or ooXSrXK 
to Besots the .nseess.on tola omi chiUteo 

^1® tad been lawfullv 
mamed to Mana de PadiU^ and his four children by her 
were recognized as heirs to the crown His son AlWo 
died in the same year, and only two daughters! 

sur^ved their father Shtx 
point in Pedro’s favour was the outbreak in 1366 of a w 


with Aragon, which lasted almost without intermission for 
the rest of the reign, and in the course of which tho 
Aragonese king 1108 joined by Hemy of Trastamara. 

Much as the Castihan nobles hated Pedro, they hated 
Aragon still more, and they were uninllmg to accept a 
king who might seem to be forced upon them by the 
neighbounng kingdom This war was in a way harmful 
to the interests of both kings They were both eager to 
depress the powerful nobles in their tenitones, but their 
continued hostilities ’only enabled these nobles to extend 
their power On more than one occasion this commnnity 
of interest was on the i erge of leading to an agreement 
which nould probably have excluded the house of Trasta 
mara for cicr from Castile, but each time national and 
personal enmity combined to revii c the quarrel Though 
Castile was larger and possessed of more resources than its 
mal, the presence of a large number of Castilian exiles 
in Aragon made the combat fairly even But in 136> 
Henry of Trastamara obtained now and more formidable 
auxilianes Charles V of France, who was now beginning 
to reorganize thatcountiy after the English wars, was only 
too glad to allow tho disorderly bodies of disbanded 
soldiers to seek employment in Spun under tho leadership 
of Bertrand du Gucsclin To these formidable enemies 
Pedro did not icnturc to offer resistance, and fled to 
Bayonne, while his half brother Heniy ivas everywhere 
acknowledged ns king (1366) But Pedro succeeded in 
connncing the Black Pnnee of the justice of his cause and 
of the impolicy of allowing tho 1 ranch king to gain over 
whelming influence in tho Peninsula Before the end of 
tho year Edward’s army had crossed tho Pyrenees, a 
number of English mcrccnnncs in Du Guesclin’s service 
deserted to the banner of their old leader, and in April 
1367 was fought tho great bittlo of Xajera or Navarreto, 
near Logrofio Du Gucsehn was taken pnsonor Henn 
of 'rrastamaro fled to 1 ranee, and Pedro was restored to 
Ins throna But tho Castilian king had learnt no wisdom 
from adiersity His barbarity disgusted his allies, who 
were further alienated by his failure to furnish bis 
])romised supplies The fever had already begun to 
decimate his troops and to weaken his own health wJien 
the Black Prince quitted Castile His departure gave 
another opportunity to Henry of Trastamara, who had 
obtained fresh reinforcements from Charles Y In 1369 
the battle of Montiel was decided in Henry’s favour Pedro 
was taken prisoner, and was failed in a personal straggle 
with Ins rival, into whose tent he was brought His two 
survning daughters had been left as hostages at Bordeaux, 
and were married to two brothers of tho Black Pnnee, 

— John of Gaunt, and Edmund Laugley, duke of York. 

Henry JZ (1369-1379) was of illegitimate buth, md Heniy n 
his marriage with the heiress of the La Cerdas was hardly 
sufiicient to remove all doubts as to his claun to tho 
succession But inthin his kingdom he met with little 
opposition Tlie Castilians were glad to settle down under 
an orderly government after the late reign, and tho few 
niatontents exiled themseh es to join tho foreign claimants 
of the throne. The most important of these was Pedro I 
h Jnf 'I'liose grandmother belonged to the legitimate 

line of Castile, and John of Gaunt, who came to Suain to 

tto wfe os^^se pSo ? 

proved for a time a formidable enemy He allied him 

Doraer districts of Castile. But Pedro was an mcanable 

SeSblKnS^f Gaunt But 

tS J f 7 ^ ^th France, and 

tolS t?i 5 J»® “Glided Portugal 

besieged Lisbon, and compelled Pedro to make peSe^ 
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Two years later a treaty was concluded wtli the king of 
Aragon, by wbicli Ins conquests wore restored For the 
remainder of Ins reign Henry s throne was secure, and ho 
lolm I loft the kingdom in peace to his son John I (1379-1390) 
The chief interest of the now reign centres round the 
relations with Portugal The first renewal of the ivar was 
the work of the Portuguese king Ferdinand, who again 
supported the English claims upon Castile But the 
alliance with England was not popular in Portugal, and in 
13S3 a treaty was concluded, 11111011 , houoior, proiod 
2 )roductive rather of evil than of good Beatrix, the only 
daughter of Ferdinand, was married to the Castilian king, 
and It nas agreed that her children, i\ bother male or 
female, should succeed to the throne of Portugal A few 
months later Ferdinand died Beatrix was at once pro- 
claimed queen, and her mother undertook the regency 
But the idea of union with Castile, which* uould iniolvo 
the subordination of the smaller kingdom, lias intensely 
unpoiiular at Lisbon A rising 01 erthreii the authority of 
the queen mother, and the administration iias entrusted to 
John, a brother of the late king John of Castile at once 
entered Portugal to enforce what he considered to bo the 
rights of his wife But his highhanded measures only 
added strength to the opposition, and made the now regent 
the loader of a national movement In 1384 the Castilian 
forces laid siege to Lisbon, \ihich hold out iiith obstinate 
resolution foi five months, iihen the besiegers retired 
Exulting in their success, the Portuguese determined to 
hai e nothing more to do i\ itli Beatrix , and an assombi}' 
of the cortes gaio the crown to the regent John The 
Castilian king now made a dotormincd effort to uphold 
his failing cause, but at the groat battle of Aljubarrota 
(August 1383) his army suffered a crushing defeat It 
was now the turn of the Portuguese to take the aggressive, 
and the arrnal of John of Gaunt enabled them once more 
to take up his cause It was only the aid of Franco and 
the dishko of the Castilians for the foreign-brcjl Constance 
and her husband that enabled John to make head against 
his numerous enemies In 1387 ho succeeded in termin- 
ating the English part of the quarrel His eldest son 
Henry, the first heir to the crown who received the title 
of prince of Asturias, was betrothed to Catherine, daughter 
of Constance, in wlioso favour John of Gaunt renounced 
all claims on behalf of his wife (1387) The war with 
Portugal now sunk into a chronic struggle on the frontier, 
but was still going on when John I died in 1390 
Henrj "With the accession of Henry III (1390-140G), a boj of 
III eleven, Castile was again face to face w itli the difliculties of 
a minority, and those wore the more formidable on account 
of the absence of any prince of the blood roj nl to assume 
the regency By the vv ill of the late king the adniinistra- 
tion was entrusted to n council to bo formed by joint 
representation of the three estates But the composition 
of this body was altered so as to give more jiower to the 
great nobles and prelates, and their quarrels soon inv olved 
the kingdom in the troubles of a civil war, from which 
it had boon comparatively free in the last two reigns 
Luckily for Castile, the young king, who assumed the 
government in 1393, showed himself to bo a man of equal 
insight and resolution By throwing himself boldly upon 
the support of tho third estate, and by giving them the 
predominance in the cortes, he succeeded in taking 
efficient measures against tho nobles All domain lands 
which had been alienated during his minority had to bo 
restored, and all confederations among the barons were 
declared illegal and dissolved Tho discontent which 
these measures provoked was jiromptly suppressed before 
it could develop into insurrection At tho same time the 
country enjoyed tho blessings of external peace Henry’s 
mamn«m with Catherine of Lancaster secured him against 


hostilities not only from England but also from Portugal, 
whoso qiioon was Catherine’s sister Unfortunately for 
the kingdom whicli ho ruled with such wisdom and success, 

Henry III died in 1406 at tho early ago of twenty-sovon, 
leaving an infant son to succeed him 
Tho minority of John II was tho most orderly penod John 11 
of his reign (1406-1454) Tho government was wielded 
by tho able hands of his uncle Ferdinand, to whom tho 
Calibans would havo given tho crown if ho had been 
willing to sujiplant his nephew Even after his accession 
to tho throne of Aragon in 1412 ho continued to give Ins 
advice to tho queen-mother Tho admimstmtion during 
these years was strong and orderly Tho fortress of 
Antequora was taken from tho Moors, and tho Castilian 
nobles wore kept in tho same subjection ns in tho Into 
reign A now and disastrous period commenced in 1417, 
when tho death of his mother transfeircd tho reins of 
government to John II at tho ago of fourteen Averse 
to tho caros of business and absorbed in personal pleasures, 
tho young king was only too ready to allow himself to bo 
guided by' any one who would take tho responsibility of 
rule upon his own shoulders Before many years had 
elapsed ho had fallen completely under the influence of 
Alvaro do Luna, grandmaster of tho order of St James 
and constable of Oistilo Tho minister, i>osscssed of all 
tho qualities w'hicli would havo endowed a great monarch, 
sot himself to increase tho royal pow cr Not only woro 
tho nobles dojiressed to a condition of iiniiotonco which 
they had nov or yet oxiiorienced, but steps w cro also taken 
to diminish tho jiow ers of tho third estate Many of tho 
lessor towns in Castile, as in England at tho same period, 
found that tho right of rojirosontntion involved pecuniary 
burdens which they woro eager to got nd of This made 
it easy' for tho minister to reduco tho number of tow ns 
sending deputies to tho cortes to some seventeen or 
eighteen of tho larger cities This diminution of tho 
third estate, though not resented, was an insidious blow 
at its real interests, and mado it easy for Charles V and 
his successor to reduco tho cortes to impotence Tho 
arbitrary govornmont of John II , which might havo been 
ondured if it had been really' directed by tho king himself, 
was intolorablo to tho nobles when it was known to be 
inspired by his minister The reign is filled by a senes 
of conspiracies, in which tho domestic malcontents found 
jjow orful alhes in John II ’s cousins, J ohn and Henry of 
Aragon But Alvaro do Luna was a warrior ns well ns a 
iiohtician, and succeeded in foiling all direct attempts to 
effect his overthrow His ultimate fall was duo to the 
ingratitudo of tho king whom ho had served too well 
John’s second wife, Isabella of Portugal, disgusted at tho 
small amount of influence which tho minister allowed her 
to exorcise, set herself to effect his overthrow Once 
deprived of tho royal favour, Alvaro do Luna had no 
further sniqiort to rest uivon Tho very absohitixni which 
ho himself had built up was turned against him, and ho 
was executed after a trial which vvas notoriously unfair 
A year later John II followed him to the grave, and tho 
crmvn passed to his son, Henry lY , tho feeblest sovereign Ilonn 
that ruled in Castile before tho 17th century His mind 
was 03 feeble as his body, and the contcnipt of his siil> 
jects has fixed upon him tho title of The Impotent 
His first favourite, tho marquis of Villena, was supplanted, 
after Henry’s mairiago with Joanna of Portugal, by 
Beltran do la Cuova, whom scandal declared to bo tho 
queen’s paramour Tho birth of a daughter did noth ng 
to check those rumours, and tho unfortunate infan a 
only known as “la Bcltmncja ’’ Tho go^’crn'ocnt wj no 
exactly oppressive, but it failed to command respect, 1 ^^ 
personal j^ouncs and ill feeling were suflicicnt to p^ 
duco a revolt The leaders were the^manp^ of ’I .Ilona 
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and CariUo, orcbbishop of Toledo, Lotli of wliom had 
objects of their own to sene. In 14G5 the rebellion 
broke out, and its first act was the formal deposition of 
Henry at Avila, after an absurd ccrciiionj in which the 
king was represented by a puppet Iho conspirators 
denounced the infanta Joanna as illogitiniato, and offered 
the crown to Henry’s brother Alfonso In the course of 
the a\il war which followed, Alfonso died (HCS), and 
his partisans at once put forward the claims of his Mslcr 
Isabella But the infaula, who already disiilaycd a 
wisdom and moderation beyond her years, refused to bo 
involved in hostilities with her elder brother, and she 
succeeded in arranging a treaty by which she was recog- 
nized as Henry IV ’s heiress The king himself struggled 
hard to evade these conditions, and after his death in 
1474 Joanna’s cause was espoused by her uncle, Alfonso 
Isabella. V of Portugal But Isabella succeeded in securing her 
accession to the throne, and her marriage with Ferdinand 
of Aragon, by paving the way for the union of the two 
kingdoms, begins a new period in which for the firat time 
there is a real liistory of united Spain 
Abaoon The kingdom of Aragon which we left in the reign of 
( 1213 - James the Conqueror (1213-1276), consisted of the three 
provinces of Aragon, (jatalonio, and Valencia, l^ch pro 
tation. Vince retained its own laws and institutions, and Valencia 
and Catalonia regarded with the keenest jealousy any 
attempt to govern them on the principles which prevailed 
in Aragon The powers of the crown were far more 
limited than in the neighbouring kingdom of Castile 
The great nobles, or iicoi homha, formed a small and 
exclusive class, whoso privileges made them almost the 
equals of the monarch All conquests had to ho divided 
between them, and the king was forbidden to confer a fief 
or honour upon any person outside their ranks They 
possessed and exercised the right of private war, and were 
entitled at will to renounce their allegiance to their 
sovereign The smallness of their numbers mndo them 
much more united than the nobles of Castile, and projior- 
tionately more formidable Tlio difference between the 
two kingdoms was recogmred by Ferdinand the (Catholic 
with bis usual acuteness when he said that “it was as 
difficult to divide the nobles of Aragon as it was to unite 
those of Castile” But the privileges of the nobles, great 
as they were, wore not the only check uiion the royal 
power Each province had its ow n cortes, which possessed 
from a veiy early date the right of granting taxes and 
approving legislation In Valencia and Catalonia the 
cortes consisted, as in Castile, of the ordinary three 
estates , but in Catalonia, where a maritime life hod in 
spired the inhabitants with n iinssionnto love of freedom, 
the commons enjoyed a predominance which was hardly 
to be paralleled in any other country in the Iiliddlo Ages 
The cortes of Aragon, which were more important, and 
whose history has been more carefully elucidated, consisted 
of four estates or arms (braeog) Besides the great prelates 
and the ncos Jionibtes, both of whom had the right of 
appearing by proxy, there was a separate chamber of 
smaller landholders This contained the tnfituzones, or 
lesser tenants-in-chief, and the calalteros or knights, who 
were tenants of the greater barons but whoso military' 
rank gave them the right of personal attendance The 
fourth chamber alone was rejiresentative, and consisted of 
the deputies of the towns. Their presence is first men- 
tioned in 1133, thirty years before anything is heard of 
popular representation in Castile Their numbers were 
naturally small, as the kingdom was of "very limited 
extent, but it seems to have been early established that a 
town which had once sent deputies was permanently 
entitled to the privilege, and this preserved them from 
having their rights tampered with hv the crown ns was 


done in Castile Besides their legislative and tnxativo 
functions, the Aragonese cortes were also a supremo court 
of justice, and in this capacity were presided over by the 
yictfieidi, nil official whose unique powers Jinvo attracted 
the attention of all writers on S)i»nii‘-h Inetorv In its 
origin the office had nothing very rinmrknblo nlioiit it, 
ami It IS only the jieciilmr cireumi.tancci. of the kingdom 
which forced it into such jironiincncc 'Jlie jiistieiar was 
not at fir-.t entrusted with any political functions, but 
the difficulty of adjusting the relations belvvt'cn the king 
and the barons led to his being called in ns mediator By 
; Iho 1 itli ccntiirv he had become alntO‘-t the suiircnic 
arbiter in all constitutional questions To him the people 
could appeal against any infmetion of Iheur lil>crtics, while 
the king regarded him ns liib chief councillor and ns the 
most efficient barrier against nrmed rebellion, vvlncli was 
the only nlternntive method of bclllmg disputes helwccii 
his subjects nnd himself As the justiciar tlius became 
the pivot of the constitution, it was of gre it importance to 
secure that be should exercise his functions with firnincs;. 
and imjmrlmlity As the h'nnhre^ were cxemiiled 
from corjioral jmnishinent, he was always chosen from the 
lc.s-«cr nobles or knights, and was made rcsjionsihle to the 
cortes under jitnalty of dtilli Tlic dignity of the office 
was enhanced by the charnel cr of its succc-sive holders, 
and the inedrevnl liistorv of Angon abounds with 
instances of their fcnrlo-s opjm ition to the crovm and of 
Iheir icsnlute re->istnnte to desjiotisin on the one hand and 
to ninrchy on tlic other 

The glorious reign of lames (I ) ilio Conqueror was 
disturbed towards its close )»y quaixcls which nraso from 
hi8 schemo of partitioning his tonquests among Ins 
children The death, however, of his youngest nnd 
favourite sou put an cud to thc-o projects, and the most 
important of the provincfc. pxssed into the Imuds of Pedro rel» 
JIJ (127C-12Sr») Tmler Pedro iiiid his son nnd sue IB- 
cessor Alfonso III (126’>-1291), ntfenlion was almost 
wholly diverted from iiiterml affairs to the conquest of 
Sicily By Ins imrrmge with Constance, the daughter of 
iMnnfrcd, Pedro could put forward a claim to succeed to 
the IJohcnstnufcn in Xnpics and Sicily, hut it is not 
probable that ho would Imvo been able to make any u*:c of 
tho claim if the Sicilian \ espen, (1283) had not thrown 
that island into his hands Tho result was a long senes 
of wars vrith (he Angevin rulers of Xnplc«, hut the hold 
upon Sicily was steadily rctniiicd These wars had a 
notable influcnco upon Irngoncsc history, ns thev comjicllcd 
the kings to piirclmse the support of tlicir subjects b\ 
concessions which could only with grc-it difficultv Invc 
been extorted from them 'Ihus in 1283 Pedro 111 
granted tho famous “General Pnvilcgc,” iho Magiia Carta 
of Aragon By this the crow n formally laid down a number 
of rules to secure all classes against ojiprcssion Tho 
' General Priv ilcgo is quite ns important a document as the 
English chaitcr , it is even more full and precise, nnd its 
numerous confirmations show that it was ns liiglilv prircd 
It had the additional advantage of being issued to a people 
nlicady possessed of institutions sufficiently developed to 
employ and defend tho national liberties But if Pedro’s 
concessions were for tho advantage of Ins country, his 
successoj wont to an extreme which was equally harmful 
In 128i Alfonso III signed the famous “Pnvilego of Alfonso 
Union,” by which his subjects were formally authorized to^B 
take up arms against their sovereign if bo attempted to 
infringe their liberties. Tho nght of revolt, whilo it is 
and must be tbe ultimate safeguard against ojiprcssion, 
becomes at once liable to abuse when it is formulated and 
discuMed The act of 1287 gave an unlimited licence to 
disorder, which could always disguise itself under tho 
pretence of defending liberty Until it was repealed 
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tliere ^vas always a danger that the constitution ^vould 
succumb, not to tho tyrannical usurpations of the crown, 
but to tlio selfisli interests of tbo nobles 
I n. On tbo death of Alfonso lU tho cron n passed to his 
brother James II (1291-1327) Tho non king handed 
over Sicily to his youngei brother Fredciick, thus creating 
a separate dj nasty m that island In tho hope of 
depressing the greater barons, James II strengthened tho 
hands of the justiciar and sought to conciliate tho clergy 
and citizens to tho crown By these stops ho succeeded in 
avoiding any open conflict during his reign, and at tho 
same time he sought to secure external unity by an edict 
which declared tho throe pro\ mces of Aragon, Catalonia, 
and Valencia to bo for over indivisible (1319) But his 
so successor, Alfonso TV (1327-1336), did not hesitate to 
break this edict, in spirit if not in letter, by carving out 
great fiefs for his second wife, Eleanor of Castile, and her 
children By this measure ho gave rise to tho difhculties, 

' and indirectly to tho triumphs, of his son, Pedro TV 
(1336-13S7) Pedro’s reign is a great epoch in Aragonese 
history, as to him is due tho arrest of the tendencies which 
threatened to dn ide and destroy tho kingdom He began 
by recalling his father’s excessive grants to his stepmother 
and his half-brothers Tho inten ention of Alfonso XI of 
Castile on behalf of his sister failed to make any impres- 
sion upon the king, and it was onlj tho pressing danger 
from tho floors, which was removed in 1340 bj tho 
Castilian \-ictorj on tho Salado, that induced him at last 
to consent to a compromise. Tho same desire to umto 
all tho possessions of tho Aragonese crown is apparent 
m his treatment of tho kmg of ^lajorca, James II , the 
descendant of James I’s younger son, who had received 
from his father tho Balearic Islands with Boussillon and 
Cerdagno as a vassal kingdom As James II showed 
inclination to evade hts legal duties towards his suzerain, 
Pedro seized tho first opportuuitj to pick a quarrel with 
him In 1344 all tho torritoncs of the king of Majorca 
were declared to bo united to Aragon , and, though James 
II made an obstinate resistance, ho met with little sup 
port from his former subjects, and the hopeless struggle 
was ended by his death in 1348 
These high handed measures not unnaturally excited tho 
misgiMngs of tho nobles of Aragon, wlioso privileges were 
not likely to bo very scrupnlouslj respected by a prince 
with such an obiious sense of his own rights and duties 
In 1347 chance gaio them an eminent and capable leader 
There was no law against female succession in Aragon, and 
there was tho precedent of Queen Pctronilla in its faiour 
On tho other hand, there was a strong prejudice against it, 
and as a rule preference had been given to males, although 
further removed from tho direct line Pedro PI’’ had an 
only daughter, Constance, and ho was eager to secure tho 
succession to her in preference to his brother Janies, who 
was popularly regarded as tho heir to the throne This 
unconcealed intention excited tho indignation of James, 
who "was already discontented at tho harsh treatment of 
tho king of Majorca Ho had no dilhculty in inducing 
most of tho chief nobles, including his half-brothers, to 
form a “Union,” which was also joined bj several of tho 
towns in their discontent at tho projected settlement of 
tho succession (1347) Pedro was taken by surprise and 
could only gain time by concessions Ho promised to 
convoke annual meetings of tho cortes, to choose his 
councillors with tho approval of tho estates, to revoke his 
wall in fai our of his daughter, and to recognize his brother 
as his heir Soon after this agreement, which left the 
Umon master of the situation, James died, and men were 
not slow in attributing his death to tho machinations of 
the king This event was of the greatest adiantago to 
Pedro, as it deprii ed his opponents of their leader, and 
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from this moment tho rebelhon began to bo spht up by 
personal riialries Tho king and his advisers were not 
mow toaiail thomsohes of tho opportunity thus offered 
The opposition was strongest in .iVragon and Valencia, and 
Pedro succeeded in gaming ovei tho Catalonians, who wore 
alwajs prone to act in isolation from tho other proMiiccs 
With the troops thus acquired ho mot the army of tho 
Union at Epila (1348) and won a complete victory Ho 
followed up his success by destroying all the charters 
which gave any sanction to armed resistance to the crown, 
and especially the Privilege of Union of 1287 His older 
half-brother Ferdinand, who had succeeded James as 
leader of tho revolt and ns heir apparent to tho throne, 
fled to Castile, but tho chief nobles wore seierelj punished, 
and the power of tho crown was raised to a height which 
it had never before attained 

Thus Aragon, following tho tendencies of the age, 
became centralized under a powerful monarchy, and the 
forces of feudal disunion received a final check But 
Pedro IV was far from estabhslung anything hko a 
despotism VTiilo destroying the Privilege of Union, he 
took a solemn oath to respect tho political and personal 
liberties of his subjects, and enjoined tho same oath upon 
his successors At tho same time ho strengthened tho 
powers of tho justiciar, whoso pre eminence dates from 
this reign Tho position of tho king was immensolj 
strengthened by tho birth of a son, which destroyed tho 
claims of hiB half-brothers The later part of his reign 
was occupied with a war against Henry II of Castile, 
which has been referred to above, and with resistance to 
Tames III of ^lojorca, who made an unsuccessful effort to 
recover tho territories of his father Pedro concluded a 
second niarriago with Sibilla, daughter of a Catalonian 
knight, and her influence involved him m a quarrel with 
his eldest son, whom ho attempted to deprive of the office 
of lieutenant-general, which custom assigned to the heir 
to tho throne. But he found that the authonty of tho 
justiciar was now strong enough to restrain tho crown ns 
well as the nobles Dominic de Cerda, who now held tho 
office, pronounced that the infant was legally entitled to 
the dignity from which ho had been ousted, and compelled 
tho king to restore him Tho bnef reign of John I John I 
(1387-1395) was mainly occupied with wars in Sicily and 
Sardinia Tho expense which these involved, which was 
increased by the luxury of a magnificent court, excited the 
most lively discontent on the part of tho cortes. Tho 
remonstrances of liis subjects wore resented by tho king, 
but they were backed up by tho authority of the justiciar, 
and John I gave waj so far as to banish tho unpopular 
favourites from the court On tho king’s death his 
daughters were passed over, and tho crown was transferred 
to his brother Martin, who was occupied in restoring tho Mortin. 
Aragonese supremacy in Sicilj Under Martin a private 
war between the great famihes of Urrea and Luna was put 
dowm, and tho dependence of tho great nobles was more 
firmly secured But the death in 1409 of the king’s only 
son, Martin tho younger, brought tho kingdom face to 
face with the difficulty of a disputed succession There 
were two male claimants, — tho count of Urgcl, a great- 
grandson of Alfonso and the duke of Qandia, a 
grandson of James II Tho former was the undoubted 
heir if the succession was absolutely limited to males, 
while tho latter was advanced in years and could only 
bring forward tho old contention of nearness to tho rojal 
stock But, although precedent was in favour of tho 
exclusion of females, there was no dofimte rule P™' 
the succession of their mole descendants. Of such 
claimants there were two, — ^Loms of Calabna, tho son 0 
John I ’s daughter Violante, and Ferdinand, infant of 
Castile, tlio son of Martin’s sister Eleanor Jloreover, 
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and Canllo, arcbbisliop of Toledo, both of wboin liad 
objects of their own to serve. In 1465 the rebellion 
broke out, and its first act was the formal deposition of 
Henry at Avila, after an absurd ccrenionj in irhich the 
king was represented by a puppet The conspirators 
denounced the infanta Joanna ns illegitimate, and oifered 
the crown to Henry’s brother Alfonso In the course of 
the civil ivar which folloned, Alfon>>o died (1468), and 
his partisans at once put forward the claims of his ststcr 
Isabella But the infanta, who alreadj disxilajcd a 
wisdom and moderation beyond her years, refused to be 
involved in hostihties with her elder brother, and she 
succeeded m arranging a treaty by which slie was recog- 
nized as Henry IV ’s heiress The king himself struggled 
hard to evade these conditions, and after his death in 
1474 Joanna’s cause was espoused by her uncle, Alfonso 
V of Portugal But Isabella succeeded in securing her 
accession to the throne, and her marnage nith Ferdinand 
of Aragon, by paving the way for the union of the two 
kingdoms, begins a new jicriod in which for the firet time 
there is a real history of united Spam 

The kingdom of Aragon which we left m the reign of 
James the Conqueror (1213-1276), consisted of the three 
provinces of Aragon, Catalonia, and Valencia. Each j»ro 
Vince retained its own laws and institutions, and Valencia 
and Cataloma regarded mth the keenest jealousy any 
attempt to goiern them on the principles 'which prc\ ailed 
in Aragon. The powers of the crown were far more 
limited than in the neighbouring kingdom of Castile 
The great nobles, or rtcos 1iomhrc», formed a small and 
exclusive class, whose privileges made them almost the 
equals of the monarch. iUl conquests had to be dnided 
between them, and the king was forbidden to confer a fief 
or honour upon any person outside their ranks They 
possessed and exercised the right of pnvato war, and were 
entitled at ■will to renounce their allegiance to their 
sovereign The smallness of their numbers made them 
mnch more umted than the nobles of Castile, and proiior- 
tionately more formidable The diScrcncc between the 
two kingdoms was recognized by Ferdinand the Ckitholic 
with his n^I acuteness when he said that “it was as 
difficult to diMde the nobles of Aragon as it was to unite 
those of Castile ’ But the pnvileges of the nobles, great 
as they were, were not the only check upon the royal 
power Each province had its own cortes, which possessed 
from a very early date the nght of granting taxes and 
approving legislation In Valencia and Catalonia the 
cortK consisted, as in Castile, of the ordinary three 
eatatM, but in Catalonia, where a maritime life had in 
spired the inhabitants with a iiassionate lore of freedom 
predominance which was hardly 
to ^ paralleled lu any other country in the Middle Ages 
rhe cortM of Aragon, which were more important. Ld 
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done in Castilt Besides their IcgislatniS and taxatiio 
functions, the Aragonese cortas were also a supremo court 
of justice, and in this capacity were iiresidcd over by the 
juHicinr, an official whose unique powers base attracted 
the attention of all writers on fejianidi liistoiy In its 
origin the office had nothing very remarkaWe about it, 
and It is only the peculiar circumstances of the kingdom 
which forced it into such prominence. Tlie justiciar was 
not at first entrusted with any political functions, but 
the difficulty of adjusting the relations betv cen the king 
and the barons led to his being called in ns mediator By 
the 14th ccntuiy he had become almost Ibo supreme 
arbiter in all constitutional questions To him the people 
could appeal against any infraction of their liberties, while 
the king regarded him os his chief councillor and ns the 
most efficient hirncr against armed rebellion, which was 
the only nltcrnatnc method of settling disjmtcs between 
Ins subjects and himself As the justtcinr thus became 
the jiivot of the constitution, it was of great imjiorlnnet to 
secure that ho should cxcrciee his functions with firainc.ss 
and impartiality As the riros hrmihrt^ were exempted 
from coqmral pnni'-Iimcnt, lie was always cho«cn from tlie 
Icsser nobles or knights, and was made rtsjionsiblc to the 
cortes under penalty of deifh The dignity of the office 
was enhanced by the character of its snccc^snc holders, 
and the medieial histoiy of Angon abounds with 
instances of their fearless oiqiosition to the crown and of 
their resolute rc.'istoncc to des|)Otism on the one hand and 
to anarchy on the other 

The glonous reign of James (T ) the Conqueror was 
disturbed towards its close by quarrels which arose from 
his scheme of jnrtitioiiing his conquests among liis 
children The death, liowcscr, of Ins youngest and 
fasourito son j>ut an end to thc.‘’c ]»rojects, and the most 
importont of tlm province.-, pissed into the hands of Pedro Pebn 
III (12(6-128')) Under Pedro and Ins son nnd sue JIL 
ecssor Alfonso III (1285-1291), attention wns almost 
wholly dnertedfrom infernal ntiairs to the conquest of 
, J, marriage with Constance, the danchtcr of 
Manfred, Pedro could jmt forward a claim to succeed to 
the Hohenstaufen m Naples and Sicily, hut it is not 
probable that ho would haic been able to make any use of 
the claim if the Sicilian Vcsjicrs (1283) had not thrown 
that island into Ins liands Tlic result was a long senes 
of wars with the Angewn rulers of Najilcs, but the hold 
upon Sicily was steadily retained These wars had a 
notable influence upon .Ungonese history , as thev coinjitlkd 
the kings to purchase the support of their subjects h\ 
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been extorted from them Thus in 1283 Pedro III 
granted the famous “General Prinlegc," the Magna Carta 
of the crown formally laid doivn a number 
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there was always a danger that the constitution would 
succumb, not to the tyrannical usurpations of the crown, 
but to the selfish interests of the nobles 
Jnmes n On the death of Alfonso in tho crown passed to his 
brother James 11 (1291-1327) Tho noiv king handed 
over Sicily to his youngei brother Frederick, thus creating 
a separate dynasty in that island In tho hope of 
depressing the groatfer barons, James 11 strengthened tho 
hands of the justiciar and sought to conciliate tho clergy 
and citizens to tho crown By these steps ho succeeded in 
avoiding any open conflict during his reign, and at tho 
same time ho sought to secure ovtomal unity by an edict 
which declared tho throe provinces of Aragon, Catalonia, 
and Valencia to bo for ever indivisible (1319) But his 
successoi, Alfonso IV (1327-1336), did not hesitate to 
break this edict, in spirit if not in letter, by carving out 
great fiefs for his second ivifo, Eleanor of Castile, and her 
children By this measure ho gave rise to the difficulties, 
and indirectly to tho triumphs, of his son, Pedro IV 
(1336-1387) Pedro’s reign is a great epoch in Aragonese 
history, as to him is due tho arrest of tho tendencies which 
threatened to divide and destroy tho kingdom Ho began 
by recalling his father’s o\ccssivo grants to his stepmother 
and his half-brothers Tho intervention of Alfonso XI of 
Castile on behalf of his sister failed to make any impres- 
sion upon tho king, and it was only tho pressing danger 
from tho Moors, which was removed in 1340 by tho 
Castilian victory on tho Salado, that induced him at lost 
to consent to a compromise. The same desire to umto 
all tho possessions of tho Aragonese crown is apparent 
lu his treatment of tho king of Majorca, James If , the 
descendant of James I ’s younger son, who had received 
from his father tho Balearic Islands with Eoussillon and 
Cordagno as a vassal kingdom As James II showed 
inclination to evade his legal duties towards his suzerain, 
Pedro seized tho first opportunity to pick a quarrel with 
him In 1344 all tho territories of tho king of Majorca 
were declared to be united to Aragon, and, though James 
n made an obstinate resistance, ho mot with little sup 
port from his former subjects, and tho hopeless struggle 
was ended by his death in 1348 
Those high handed measures not unnaturally excited tho 
misgivings of tho nobles of Aragon, whoso privileges were 
not likely to be very scrupulously respected by a prince 
with such au obvious sense of liis ow 11 rights and duties 
In 1347 ohanco gave them au eminent and capable leader 
There was no law against foninle succession in Aragon, and 
there was tho precedent of Queen Potronilla in its faiour 
On tho other hand, tlieio was a strong prejudice against it, 
and as a rule preference had been given to males, although 
further removed from tho direct lino Pedro TV had an 
only daughter, Constance, and ho was eager to secure tho 
succession to her in preference to his brother James, who 
was popularly regarded as tho heir to tho throne This 
unconcealed intention excited tho indignation of James, 
who was already discontented at tho harsh treatment of 
tho king of Majorca Ho had no difhculty m inducing 
most of tho chief noblc^ including his half-brothers, to 
form a “Union,” which was also joined bj several of the 
towns in their discontent at tho projected settlement of 
tho succession (1347) Pedro was taken by surprise and 
could only gain tune by concessions Ho promised to 
convoke annual meetings of tho cortes, to choose his 
councillors with tho approval of tho estates, to revoke his 
will in favour of his daughter, and to recognize his brother 
os his heir Soon after tins agreement, which left tho 
Umon master of tho situation, James died, and men w ere 
not slow in attributing his death to tho machinations of 
tho king This event was of tho greatest advantage to 
Pedro, ns it deprived his opponents of their lender, and 
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from this moment the rebellion began to bo split up bv 
personal rivalries Tho king and his advisers were not 
mow to avail themselves of tho opportunity thus offered 
The opposition was strongest m Aiogon anil Valencia, and 
Pedro succeeded 111 gaining over the Catalonians, who were 
alvvajs prone to act in isolation from tho other jirovinces 
With tho troops thus acquired ho met tho army of the 
Union at Epila (1318) and won a coniplcto victorv lie 
followed up his success by dcstrojing all tho charters 
which gave any sanction to armed resistance to tho crown, 
and especially tho Privilege of Union of 1287 His elder 
half-brother Ferdinand, who had bucccedcd James as 
leadoi of the rev olt and as heir apparent to tho throne, 
fled to Castile, but tho chief nobles wore sovcrelj punished, 
and tho power of tho crown was raised to a height which 
it had never before attained 
Thus Amgon, following tho tendencies of tho age, 
became centralized under a powerful monarch), and the 
forces of feudal disunion received a final check But 
Pedro IV was far from establishing nnj thing like a 
despotism Vniilo destroying tho Privilege of Union, ho 
took a solemn oath to respect the political and personal 
hbertios of his subjects, and enjoined tho same oath upon 
his successors At tho same tune ho strongthoned tho 
powers of tho justiciar, whoso pro oimnenco dotes from 
this roign Tho position of tho lung was inimonselj 
strengthened by tho birth of a son, which destroyed tho 
claims of his half-brothers Tho later part of his reign 
was occupied with a war against Honry II of Castile, 
which has been ref owed to above, and with resistance to 
James III of Mojorca, who mado an unsuccessful effort to 
recover tho territories of his father Pedro concluded a 
second marriage with Sibilln, daughter of a Catalonian 
knight, and her inlluonco involved him in a quarrel with 
his oldest son, whom ho attempted to deprive of tho office 
of lioutonant-gonoral, which custom assigned to the heir 
to tho throne But ho found that tho authority of tho 
justiciar was now strong onough to restrain tho crown ns 
well as tho nobles Dominic do Cerda, who now held tho 
office, pronounced that tho infant was legally entitled to 
tho'dignity from which ho had been ousted, and compelled 
tho king to restore him Tho brief reign of John I Jot 
(1387-1395) was mainly occupied with wars in Sicily and 
Sardinia Tho expense which these involved, winch was 
increased by tho luxury of a magnificent court, excited tho 
most lively discontent on tho part of tho cortes Tho 
remonstrances of his subjects wore resented by tho king, 
but they were backed up by tho authority of tho justiciar, 
and John I gave way so far as to banish tho unpopular 
favourites from tho court On tho king’s death his 
daughters wore passed over, and tho crown was transferred 
to his biothor Martin, who was occupied in restoring tho Mu 
Aragonese supromnej in Sicilj Under Martin a private 
war between tho great families of Urrea and Luna was put 
dowm, and tho dependence of tho great nobles was more 
firmly secured But tho death in 1 109 of tho king’s only 
son, Slartin tho younger, brought tho kingdom face to 
face with tho difficulty of a disputed succession There 
were two male tlnimnnts, — tho count of Urge!, a great- 
grandson of Alfonso rv, and tho diiko of Gandin, a 
grandson of James II ’Tho former was tho undoubted 
lioir if tho succession was nbsolutelj limited to nialc«, 
while tho latter was advanced in 3 ears and could onlj 
bring forward tho old contention of neamc.'=s to tho roval 
stock But, although precedent was in favour of tlio 
exclusion of females, there wos no dcfinito rule to jircvent 
tho succession of their male descendants Of such 
claimants there were two, — Louis of Calabria, Iho^soii of 
John T’s daughter ' ... ^ * 
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Martin the younger had left an illegitimate son, Frederick, 
count of Luna, and if the question had ansen a century 
earlier, before the clergy had obtained so much power, it 
IS probable that his claims would have been preferred 
The question was still unsettled on the death of the elder 
Martin in 1410, with whom ended the male line of the 
counts of Barcelona A prolonged civil war seemed 
inevitable, and for two years the kingdom endured the 
evils of an interregnum If the dispute was to be settled 
by force of arms, the count of Urgel seemed likely to 
carry all before him, os he had the pretty unanimous 
support both of the Catalans and of the powerful family 
of Luna But his followers, confident in their supenonty, 
allowed themselves to indulge in acts of violence which 
alienated the more orderly part of the population The 
justiciar, Juan de Cerda, who had acted with such 
impartial firmness m the reign of John L, succeeded in 
formmg a patriotic party which determmed to settle the 
dispute by a legal decision Jealoog^ of the De Lunas 
gave to this party the support of the rival house of XJrrea. 
They succeeded in procurmg the appointment of a joint 
commission of nine members, — three from the cortes of each 
province After a careful evamination of all the claims, 
the commissioners decided, on what pnnciple it is difficult 
to determine, m favour of the infant Ferdinand, who was 
then acting as regent of Castile for his nephew John IL 
(1412) As far as ability and merit went, the choice was 
probably the best that could have been made By mingled 
firmness and concession Ferdinand succeeded in restoring 
order and unity to the kingdom and its dependencies A 
revolt headed % the disappointed count of TJrgel in the 
ne^t year was suppressed and its leader was punished 
with the confiscation of his territories and perpetual 
imprisonment 

Thus the house of Trastamara succeeded in obtaining 
the crown of Aragon as well as that of Castile Ferdinand 
1 , the first king of the new dynasty, did not live long to 
wield the sceptre which he had so fortunately acquired 
On his death in 1416 the crown passed to his son Alfonso 
y (1416-1458) The new prince played little part in 
Aragonese histoiyi as his attention Tras almost irhoUy 
absorbed m the affairs of Italy To his inhented posses- 
mons of Sicily and Sardima he added the kingdom of 
JSaples after a seven years’ contest with the Angevin 
claimant, Ben4 Je Bon of Provence (1435-1442) From 
this time he never quitted his new kingdom, where his 
^htic rule and hm patronage of hterature acquired for 
him the name of “ The Magnanimous ” During his 
absence the government of Aragon was entrusted to his 
brother John, as lieutenant-general The arbitrary char- 
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the French king, Philip IV, but it again became 
independent on the death of Louis X. lu 1315 His 
daughter Jeanne was the undoubted heiress of Navarre, 
and, though she was kept out of her rights by her uncles, 
Philip Y and Charles IV, she was mlowed to succeed 
after their death In 1329 she was crowned at Pamplona 
with her husband, Philip of Evreux. Her son, Charles 
the Bad (1349-1387), obtained an unenviable notoriety 
for tbe part which he played in French history dnnng 
the troublous period of the English wars. His son, Charles 
in. (1387-1426), was a peace loving prince, who devoted 
more attention to art and literature than to politics The 
mamage of his daughter Blanche with John of Aragon 
brought the mountain kingdom once more into close 
connexion with the western pemnsula. By her mamage 
contract, Navarre was to pass on her death to her children 
and not to her husband, but a later agreement enjoined 
her son, before assuming the sovereignly, to obtain “ the 
goodwill and approbation of Lis father ” TThen Plpnnbp 
died in 1442, John seems to have considered that this 
later stipulation justified him in retauung tbe title of kmg 
of Navarre, tbongh he entrusted the administration of the 
kingdom to his son, Charles of Viana. For some time no 
difficulty was made about this arrangement But in 1447 
John mamed a second wife, Joanna Hennquez, a de- 
scendant of the royal family of Castil^ and a few years 
later he sent Joanna to share the government of Navarre 
with his son This appointment, coupled with the 
arrogant conduct of his stepmother, was regarded as an 
insult by Charles of Viana, who was not slow to remember 
that by right he was entitled to the crown The old 
parties of Navarre, the Beaumonts and Agramonts, s e iTip d 
the opportunity to reneu their feuds,— the former espons- 
mg the cause of tbe pnnee, tbe latter that of the queen 
Before long the dispute developed into civil war, and John 
marched mto Navarre to assist his wife, who was besieged 
in Estella by her stepson At Aybar the hostile forces 
met in open conflict, but the superior discipline of tbe 
ro^l troops gave them a complete victory, and Charles 
fell a prisoner into his father's hands (1452) The pnnee 
was released after a short imprisonment, but the -rroon- 
cdiation was only a hollow one The birth of a son to' 
Joanna Hennquez (1452), afterwards famous as Ferdinand 
the Catholic, was a senons blow to tbe interests of the 
elder son. The queen scarcely concealed her desire to 
secure the succession to her own child, and her influence 
OTer her husband was unbounded. Charles found that 
his defeat had given the supremacy m Navarre to the 
hostile party, and after a vain attempt to recover his 
^wer he went to Naples to appeal to his uncle Alfonso 
V Bat bis hopes in this quarter were destroyed by 
Alfonso’s death in 1468 Of his possessions, Aragon Joi, 
Sicily, and Sardinia passed to his brother JobaU whUe ^ 
Naples, as a private aranmition of his own, was bequeathed 
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only replied witli obscure hints at a conspiracy But his 
subjects were not prepared to acquiesce in this unnatural 
treatment of a prince Mhom they had learned to love and 
whom they regarded os their future ruler The Catalans, 
always easily moved, rose in arms and marched upon 
Lcrida, and it was only by a hasty retreat that John was 
able to escape with his court to Saragossa But the 
revolt speedily spread from Catalonia to the other pro> 
Vinces, and oven to Sicily and Sardinia, while it found 
supporters in the king of Castile and in the faction of the 
Beaumonts in Navarre Sunounded by enemies, John 
11 found it necessary to yield. He not only released his 
son, professing that ho did so at his wife’s request, but 
appointed him lieutenant-general of Catalonia and pro- 
mised not to enter that province without the permission 
of the cortes But no sooner had Charles of Yiana 
regained his hberty than he died, on September 23, 1461 , 
and tlio circumstances led ready credence to bo given to the 
suspicion that ho had been poisoned during his captivity 
The crown of Navarro now devolved by right upon 
Charles’s elder sister Blanche, who had been married to 
and afterwards repudiated by Henry IV of Castile But 
she had incurred her father’s enmity by the support which 
she had given to her brother, and John II was not 
unwilling to curry favour with Franco by securing Navarro 
to his second daughter Eleanor of Foi\, whoso son Gaston 
had married a sister of IjOUIs XI The unfortunate 
Blanche was committed to the guardianship of her 
younger sister, and after two years of imprisonment in the 
castle of Orthoz she died of poison But Eleanor reaped 
little advantage from the crime which all historians impute 
to her Her father retained the crown of Navarro till bis 
death, and she only survived him a few weeks She was 
succeeded by her grandson Francis Phoebus, but he only 
lived for four years, and his sister and heiress Catherino 
brought the crown of Navarre by her marriage to the 
French house of D’Albrot, from which it was wrested by 
Ferdinand the Catholic in 1512 Tins third union with 
Aragon proved permanent, although the district north of 
the Pyrenees was subsequently annexed to France 

Meanwhile the troubles of John II were by no means 
removed by his son’s death In Aragon the young Fer- 
dinand was acknowledged as heir, and was then sent with 
his mother to Catalonia to receive the oath of allegiance 
from that province But the Catalans rose again in rebel- 
lion, and besieged Joanna and her son in the fortress of 
Qcrona As John II was unable to advance through the 
revolted province to his wife’s relief, ho purchased the 
assistance of Xiouis XI by a promise of 300,000 gold 
crowns, as security for which ho pledged the counties of 
Roussillon and Cerdagne (1462) The Catalans replied to 
this alliance by throwing off their allegiance to John and 
proclaiming a republic As, however, Geiona was relieved 
by the French, and the royal troops succeeded in reducing 
several of the chief towns, they determined to appMl for 
foreign aid The crown was offered first to Henry IV of 
Castile and then to the constable of Portugal, who was 
descended from the old counts of Barcelona On the 
death of the latter in 1466 the rebels turned to the tradi- 
tional rivals of the house of Aragon, and offered the 
to Reno lo Bon, the head of the Angevin house Ren^ 
whoso life had been spent in putting forward claims which 
he had never been able to enforce, accepted the ofiei and 
sent his chivalrous son John of Calabria to assist the 
Catalans (1467) John II ’s fortunes were now at their 
nadir He had lost his eyesight, and the death of his 
wife in 1468 deprived him of the companion ond adviser 
who had for years directed and inspired his policy John 
of Calabria, whoso enterprise was secretly encouraged by 
the treacherous king of France, was steadily regaining 


much of the ground which had been lost by the Catalans 
before his arrival But the old king, whose sight was 
restored by a surgical operation, fought on with a dogged 
obstinacy worthy of a better cause. The death of the 
duke of Calabria in 1469 deprived his opponents of their 
leader, and from this moment their ultimate defeat was 
inevitable The fall of Barcelona (1472) completed the 
reduction of Catalonia But John did not venture to 
abuse the victory which he had so hardly won He 
granted a general amnesty, and took a solemn oath to 
respect the constitution and liberties of the conquered 
province The only notable event of the remaining years 
of John IL’s reign was an attempt to recover Roussillon 
and Cerdagne. But Louis XI kept a firm hold by arms 
upon the provinces which his diplomacy had won, and they 
were only restored to Aragon in 1493 when Charles VIII 
coded them to Ferdinand the Catholic, In 1479 the death 
of John n , at the ripe age of eighty-two, transferred the oathoUo. 
crown to his son Ferdinand, who ten years before had con- 
cluded his marriage with Isabella of Castile. 
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Seotiok IV — Modebn Histoey 
Tho history of Spam as a united state dates from the 
amon of Castile and Aragon by the marnage of IsabeUa 
ind Ferdinand Tho marriage took place in 1469, before 
the accession of either sovereign In 1474 the crown of 
Castile was claimed by Isabella on tho death of her 
brother Henry IV, whoso daughter Joanna was uni- 
versally believed to bo illegitimate It was contended by 
the partisans of Ferdinand that female succession wm 
prohibited in Castile, and that ho was entitled to the 
crown ns tho nearest male heir after his father Ulti- 
mately the question was settled in Isabella’s favour, and 
she obtained tho most important rights of sovereignty, 
thouch tho government was carried on in their joint 
names It is possible that Ferdinand would have refused 
to accept this arrangement, if concert^ action had not 
been necessory to oppose tho party which spoused the 
cause of Joanna. A number 01 the Castilian noblM, 
beaded by the marquis of Villena, dreaded tho danger to 
the privileges of their order that might arise from tho 
establishment of a strong government They found an 
ally m Alfonso V of Portugal, who vvas Joannas uncle 
by^the mother’s side, and who cherished the desip oI 
obtaining the Castilian throne by a marriage with bis 
niece In 1476 the confederates were routed in the 
battle of Toro, and Alfonso departed to 
chimerical plan of seeking assistance from Louis ^ Iho 
treaty of St Jean de Lur between Franco ‘‘"J 
1478^ ruined these hopes, and in tho next 3 car AI on 
was compelled, by the treaty of Lisbon, to abandon the 
cause of his niece This terminated the war 
in Castile, and Joanna, known from her reputed father 
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to Jolin II by his first wfe, passed to his daughter bj 
that marriage, Eleanor, countess of Foix Two provinces 
of the Aragonese cromi, Eoussillon and Ccrdagne, had 
been pledged by John to Louis XL of France, and were 
still retained bj that monarch The union of Castile and 
Aragon effected in 1479 uas nierel> a personal union 
Each province retained its onn institutions and its own 
laws, and each would hose resented the idea of absorption 
111 the other 

Ailmlnis The first care of the two soiercigns was to reform the 
^tive system of goiernment, especiolli in Castile, where the 
orms. j.gj.ejjt ci\il wars had giien rise to senous disorders One 
of their chief objects was to depress the nobles, whose 
pri\ lieges, acquired during the long struggle against the 
Moors, were inconsistent with a strong centralized govern- 
ment In accordance with true policj and wath the 
spint of the age Ferdinand and Isabella sought to 
counterbalance the nobles bj reljnng ujion the burgher 
class The hnnia Ilermnndad, or Holj Brotherhood, 
which was organized in 1470, was a popular confederation 
of the whole kingdom for jiolice and judicial purposes 
Its affairs were managed bj local courts, — from which 
appeals could be made to a supreme tribunal, — and by n 
general junta composed of deputies from all cities, which 
svas coniened once a 3 ear A body of 2000 casalry was 
at the disposal of the association, and a special code of 
laws for its guidance was compiled in 1485 Tlie institu- 
tion was completely successful in maintaining order and in 
diminishing the independence of the local jurisdiction of 
the great nobles About the same time the Ia\ish grants 
from the royal domain, which had enriched the nobles at 
the expense of the cron 11 , were revoked, the central judicial 
courts were made more efficient bj the introduction of 
trained lavvjers, and steps were taken to codify the 

made since the SteU Parltdn* 
e ^ grandmastcrships of the great orders 

of St lago, Calatrava, and Alcantara, which conferred 
powers too great to be entrusted to a subject, were on 
successive vacancies secured to the crown Trade was 
encouraged by protective measures, by the breaking down 
of the barriers between Castile and Aragon, by a stnet 
reform of the currency, and by the commutation for a 
fixed impost of the detested alcavala, a tax of one tenth 
upon all sales and transfers of property 

'file incased prosperity of the country is weU illus- 
trated by the steady nse of the revenue. “In 1474 the 
accession, the ordinaiy rents of’ the 
to 885,000 reals, in 1477 to 
-,ia 0 , 0 / 8 , in 1482, after the resumption of the roval 
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met he spared no pains to influence its composition and hs 
decisions The centralizing tendencies of the reign were 
earned still furtlici in both pronnccs in the later penod 
when Ximene®, who became archbishop of Toledo in 1495, 
exercised the chief influence Five councils were cnlmstcd 
with the administration of affairs — the “rojal council," 
the chief court of justice , the “council of the supreme" 
for ecclesiastical busine.-)S, the “council of the orders” for 
the great niilitaiy fraternities the “ council of Aragon ” 
for the mamgement of that kingdom and of Isaplcs , and 
the “ council of the Indies ” for the great discovcncs of 
Columbus and his companions 

The imlitical unity of Spam was to be based upon its Itclipoos 
religious unity Both I crdinnnd and Isabella were “”*‘7 
imbued with that stem spint of orthodoxy s itli which the 
Spaniards were insjurcd by their long crusade against the 
infidel Xo institution of their reign was so imi>ortant as 
the Inquisition, which was authorized by a bull of Sixtus 
IV in 1478, and constituted for the two kingdoms m 
1483 under the jirc-sidcncj of Torquemada. Its extension 
to Aragon was bitterlj protesied against bj the libcrly- 
lonng people, but was forced upon them bj the iron will 
of Ferdinand The activity of the llolj Ofiice wa.s at 
first directed against the Tews, whose obstinate adherence 
to tlieir failli in spite of persecution was punished bj 
an edict for their oxjiulsion in 1492 TTicir departure 
depriicd Spam of inanj industrious inliabfiants , but its 
importance has been much exaggerated bj authors who 
have failed to notice that it was followed, not by the 
dtclmc of Spam, but bj the jicnod of its greatest pro- 
spentj In spite of their orthodoxy, howcier, Ferdinand 
and Isabella were by no means slansh adherents of the 
papacy The claim of the jicpes to appoint to important 
benefices was strenuously resisted, and the chief control of 
ecclesiastical affairs was successfully xandicatcd for the 
crown 

The steady extension of the royal power in Spam was 
due in no small degree, ns Mnchiasclh has jiomtcd out, to 
the constant succession of enterprises m which the 
attention of the nobles was absorbed These enterprises 
may be summarized under three heads —( 1 ) the union of 

/ax > ( 2 ) tlic extension of colonial empire and 

tlie acquisition of foreign temtoncs. 

v™; the most important achievement TTnion of 

the final extinction of the Jloonsh power m Sjiain tie Pea 
The war which began m 1481 was carried on in a dtsulton 
manner for ten years, and was completed in 1492 by the 
TOnquest of Granada. The Moors, who had fought ^with 
the courage of despair, reecned xciy lenient terms from 
them conquerors They were secured in the free exercise 
W. religion, and .were allowed to retain their own 
and hnguage In some points, such as the 
trade with Afnc^ they obtained pniileges which were not 
e™. sW b, tl. CMlitan. Lt Ibespmt ol St 
1 ? A in Sirnm to allow this treati to be 

oteerved. The measures taken by Ximenes to bnng about 
the conversion of the Jfoors provoked a revolt m 1 Sn 
which was put down with great severitv TTipv w i- * 
peUed to choose between Snveraro^ bamSmentS 
although most of them accepted the former aUemativJ 
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FERDINAND AND ISABELLA ] 

John IT of Portugal After tho death of that pnnco his 
widow married Emanuel, who succeeded to the Portuguese 
crown m 1496 Isabella herself died in giving birth to 
a son, but tho connexion was still maintained by tho 
marriage of Emanuel to her younger sister Mary Tho 
fruits of this persistent policy wore not reaped, however, 
till tho reign of Philip II 

Colonial (2) Maritime discovery was tho task of tho ago, a task 
ompiro. forced upon it by tho Turkish occupation of tho Levant, 
which had closed tho old commercial routes to tho East 
Tho foremost pioneers in tho work wore the Portuguese 
and Spamards, whose efforts brought them into rivalry 
uuth each other Tho treaty of Lisbon in 1479 secured 
tho western coast of Africa to Portugal, but enabled 
Spain to complete tho annexation of the Canaries The 
Spaniards now turned further westwards, and a wholly 
now problem was created by Columbus’s discovery of the 
lYest Indies in 1492 His voyage had boon undertaken 
under the patronage of Isabella, and the now territories 
wore regarded ns pertaining to Castile To solve any | 
dif&cnlties that might arise, a bull uas obtained fiom 
Alexander VL in 1493, which granted to Spam all dis- 
coveries west of an imaginary lino drawn 100 leagues to 
tho ivest of tho Azores and tho Capo Vord Islands. As 
this arrangement excited Portuguese discontent, it was 
modified by a treaty at Tordosillas in 1494, which removed 
tho boundary lino to 370 leagues west of tho Capo Verd 
Islands This modification had important results for the , 
Portuguese, ns giving them their subsequent claim to Brazil 
In tho moanululo Spain redoubled its exertions In 1498 
Colunlbus landed on the continent of South Americn, and 
in a few years the whole western coast w as explored by 
subsequent adventurers In 1512 Ponce do Loon dis- j 
covered Florida, and m tho next joar Balboa crossed the 
Isthmus of Darien and gazed for tho first tiiuo upon tho 
Pacific. No exertions were spared by tho Government to 
encourage settlement in its new territories , but the regu- 
lations of colonial trade, and especially the provision that 
it should pass through tho single port of Seville, uoro con- 
ceived in a narrow and selfish spirit which prevented tho 
full development of their resources 
Acqnisi (3) Tho foreign affairs of tho reign, which wero almost 
tlon of -wholly connected with Italy, wore conducted by Fordmnnd 
on behalf of Aragon, just ns tho extension of tho colonies 
was directed for the benefit of Castile Charles VIH ’s 
invasion of Naples, which was ruled by an illegitimate 
branch of tho house of Aragon, was undertaken in the full 
belief that the support or at least the neutrality of Spain 
was secured by tho treaty of Barcelona. But Ferdinand, 
jealous of the rapid success of the French, seized the 
first pretext to disregard tho treaty, and became a member 
of the league which was formed at Yonico in 1495 
against Charles His troops, under the famous Gonsalvo 
do Cordova, took a prominent part in rcstoiing Ferdinand 
XT. to tlie Neapolitan throne With tlio accession of 
Louis XIL came a great change in Ferdinand’s policy, and 
ho determined to advance the claim to Naples which ho 
himself possessed as tho legitimate head of tho Aragonese 
house By tho treaty of Granada in 1500 Naples was to 
bo divided between Franco and Spam, and tho reigning 
king Frederick could mako no rosistanco to such over 
whelming forces But a quairel naturally arose about tbo 
terms of tho partition, and by 1604 Gonsalvo do Cordova 
succeeded in expelling tho French from Naples, which was 
henceforth annexed to tiio crown of Aragon 
DcatUof In 1504 the unity of Spam was interrupted for a 
Isabollft. time by the death of Isabella. The successive deaths 
of tho infant John (1497), of Isabella of Portugal (1498), 
and of her infant son Miguel (1600) had left tho succes- 
sion in Castile to tho second daughter, Joanna, she was 
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married to the archduke Philip, con of Maximilian L, and 
ruler, through his mother Jfary of Burgundy, of the 
Netherlands and Franclio ComtA Unfortunately Joanna, 
who was tho mother of two sons, Charles and Ferdinand, 
had already given signs of that insanity which was to 
cloud the whole of her subsequent career Philip, who 
had visited Spam in 1503, had then excited tho distrust 
of his wife’s parents, and Isabella by her will left tho 
regency in Castile to her husband until tho majority of 
their grandson Charles But Ferdinand, in spite of his 
brilliant successes, was not popular among the Castilian 
nobles, who seized tbo opportunity to sujiport tho more 
natural claims of Philip to govern on boliaU of his wife 
Ferdinand showed his disgust by actions which threatened 
to undo all the previous objects of his policy Ho con- 
cluded a treaty with Louis XIT in 1505, by winch ho 
undertook to marry the French king’s nieco, Gcnnaino de 
Foix To her Louis resigned Ins claims upon Naples, 
but in case of her death without issue his share in tho 
kingdom by tho treaty of Granada was to revert to Franco 
Thus Ferdinand was wilhng to gratify his spite and to 
perpetuate the division between Aragon and Castile, 
under tho penalty of forfeiting his recent conquests m 
Italy His second marriage was concluded in March 
1606, and two months later he resigned the regency in 
Castile to Philip, and soon afterwards sailed to Naples 
But the division of the Peninsula wos not destined to 
last long On Sejitembor 25 Phih]) died at tho ago of 
twenty-eight, and tho devotion of Ximcncs secured tho 
restoration of tho regency to Ferdinand Joanna, who 
had been devotedly attached to her husband, lost all 
semblance of reason after bis doatb, and made no attempt 
to exorcise any influence over tho conduct of affairs The 
remaining part of Ferdinand’s roign is uneventful in tho 
history of Spam Tho government was earned on on tho 
same system, but with more avowed absolutism, os during 
tho lifetime of Isabella. Ximcnes, whoso energies found 
insufficient occupation in tho compilation of his Polyglott 
Bible and in tbo foundation of tbo university of Alcala do 
Honaros, fitted out and headed an expedition to Oran in 
1509, which resulted in extensive but short-lived con- 
quests in northern Africa Ferdinand throw himself with 
more energy than ev or into tho current of European poli- 
tics By joining tho league of Cambray ho wrested from 
Yonico five important towns in Apulia which had been 
pawned to tho lepublic by Ferdinand U As a member 
of tho Holy League against Franco ho Biiccccdod in con- 
quering Navarro in 1512 Navarre had passed to the 
Fiench family of Albrot by the marriage of Catharine do 
Foix with Jean d’Albrot, and it was the close connexion 
with Franco which gave Ferdinand a pretext for its 
invasion In 1515 his nowr conquest was formally in- 
corporated with tho kingdom of Castile This was ^<iath c 

Hand’s last success , and ho died on January 23, 1516 
His will recognized Joanna ns his heiress in Aragon, and 
hi? grandson Charles as tho regent lu both kingdoms 
Until bis arrival, tho administration of Cnstilo vvas 
entrusted to Cardinal Ximcnos and that of Aragon to his 
own natural son, tho archbishop of Saragossa 

With tho death of Ferdinand begins the period of i - 
unintcrrupteil Hapsburg rule m Spam, which lasted for 
nearly two centuries In the course of this period tho 
monarchy obtained absolute authoritj, and Spam, after 
rising for a time to bo tbo foreinost stfito in Europo, sonic 
to the position of a second rate power, from winch it has 
never since emerged At first tho condition of affairs was 
I by no means promising for tbo crown Tho unity of 
Spam, which had advanced with such rapid strides after 
I tho marriage of Ferdinand and Isabella, bad been seriously 
I sbakon by tbo selfish policy pursued by the king since his 
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Wife’s death. Aragon and Castile -n ere distinct kingdoms, 
and the former was again divided into the three provinces 
of Aragon, Catalonia, and Valencia, each of which had its 
own cortes, its own pmileges, and the most warmlj- 
chenshed traditions of independence. Classes were everj- 
where divided against each other, and withm each class 
jealousies and quarrels were frequent The foreign 
possessions of the two crowns were a source of weaku^ 
rather than of strengtL France stood ready at the 
earhest opportnmty to contest the possession of Isavarro 
with Castile, and that of Isaples with Aragon 

The difficulties of domestic government were increased 
by the fact that the prospective ruler was a youthful 
(emperor foreigner, who had never visited Spam, and who was 
Charles completely Ignorant of the customs and even of the 
language of the country Charles had been bom and 
educated in the ITetherlands, of which he had been 
nominal ruler ever smce the death of his father in 1506 
All his friends and advisers were Flemings, who cared 
nothing for Sfianish interests and had alreadj acquired an 
evil reputation for selfish greed. The first symptom of 
discontent in Spam was excited by Charles’s demand to be 
recognized as fang, in utter disregard of his unfortunate 
mother In Aragon the demand was unhesitatingly 
refused, but in Castile the vigorous measures of Ximenes 
secured Charles’s proclamation. The regent, however, had 
great difficulties to face The nobles, dehghted to be nd 
of the strong government of Ferdinand, wished to utilize 
the opportumty to regain the pnnleges and independence 
they had lost In this crisis the loyal devotion of Ximenes 
saved the monarchy Throwing himself upon the support 
of the citizen class, he organized a mihtia which oi erawed 
the nobles and mamtained order A French invasion of 
Navarre was repulsed, and to avoid any danger from the 
discontent of the inhabitants all the fortresses of the pro- 
vince, with the single exception of Pamplona, were dis- 
mantled These distinguished services were rewarded with 
more than royal ingratitude by Charles, who came to Spain 
in 1517, and who allowed the aged cardmal to die on 
November 8 without even granting him an interview 
The young fang soon felt the loss of so able and expen- 
enced an adviser His Flemish ministers, with Chifevres 
at their head, regarded Spam as a rich booty to be 
plundered at wilL The Castilians, the proudest nation m 
Europe, found all the places of honour and profit seized 
by greedy foreigners The cortes had shown their loyalty 
by acknowledging Charles as jomt-kmg with his mother 
and by granting him an unprecedented service of 600,000 
dneats. But they had accompamed their grants with 
eighty-eight sigmficant demand^ which the young king 
accepted but made no pretence of fulfilling In Aragon 
and Catalonia more difficulty was experienced Nearly 
two years were wasted in obtainmg the recogmtion of the 
royal title, and no supphes were forthcoming Valencia 
was not visited at all, and the attempt to mduce the 
people to do homage to a viceroy was a failure. A civil 
war broke out in the province between the privileged 
nobles and a germandada, or brotherhood, of the burgher 
class The Government exasperated parties by supporting 
each in turn, but ultimately threw m its lot with the 
nobles. 

Meanwhile the death of Maximihan had given Charles 
me succession to the considerable Hapsburg temtones in 
wrmany, and in 1519 the German electors had chosen 
him to be fang of the Bomans He was now .the first 
pnnee m Europe , and it was necessary for him to leave 
Spam to look after his interests in Germany and to 
cement there aUiances which he needed against the inevit- 
able hos^tv of France But his elevation by no means 
mcreased his popularity in Castile The Castilians had 


already plentj of grounds for complaint in the rapacify 
of the hlemmgs and in Charles’s failure to perform his 
promises to the cortes. But these were as nothing com- 
pared with the prospect that Castile might no longer be 
the pnmarv state of their fang, and that their revenues 
mK'ht be employed m the attainment of ol^ects in which 
th^ had not the slightest interest VTiile opinions were 
thus excited, Charles, who had been reduced to great 
straits bj his militarj prcpirations and his promises to 
the German electors, summoned the cortes to meet at 
Santiago (Compostella) in Galicia, and thence transferred 
them to CoruTia in order to enitork as soon as he had 
obtained the supphes he needed Tlie place of meeting 
was carcfullj chosen so as to isolate the assemblj and to 
expose it to rojal influence or intimidation The lead of 
the opposition was taken bj Toledo, which refused to 
send its two deputies, as l^ing too favourable to the 
crown, but sent other representatives to remonstrate with 
Charles and to encourage the other cities 'They were 
driven from Coruna, and the deputies of Salamanca were 
excluded from the cortes. By these and similar means 
the desired grant was extorted Charles hastened to quit 
Spam with the first favonrablc wind, leaving Adrian of 
Utrecht as regent in Castile, and two native nobles in 
Aragon and Catalonia. His departure was reallj neces- 
sary for his other interests, but it must have seemed 
reckless to the Spaniards at a time when Valencia was in 
the flames of civil war and Castile was on the verge of 
rebellion Before starting he had ordered the removal of 
the magistrates of Toledo, and had sent a new governor 
to reduce the citj to obedience. The citizens, headed bj Kismg of 
young noble, Juan de PaaiUa, resisted this order and 
raised the standard of insurrection Other cities hastened “ 
to join the movement, and a central committee, known as 
the " Holj Junta,” established itself nl Avila. The unfor- 
tunate regent, a churchman of distinguished pictj and 
gentle character, found himself face to face with difficul- 
ties that would have taxed all the resources of Ximenes 
His attempt to reduce Segov la bj arms was a lamentable 
failure, and he had to confess his utter defeat by disband- 
ing his forces. The nobles, nbenated bj the appointment 
of a foreigner to the regency, made no attempt to check 
a movement against a Government thej detected The 
insurgents had matters their ovra waj, and Fadilla, 
advancing to Tordesillos, made himself master of the 
person of Joanna, in whose name it was intended to con- 
duct the government But this move was less ad van 
tageous than it at first appeared Joanna refused to 
transact any business or to sign anj document, and this 
pubhe proof of her incapacity serv^ to justify Charles’s 
contention that he was the only possible ruler The 
Castilians were not prepared to get nd of the monarchy, 
so that it was necessary for the rebels to consider the 
possibility of coming to terms with Charles The “Holy 
Junta,” which had moved from Avila to Tordesillas, drew 
up a senes of demand^ which, if acceded to, would have 
estabhshed a constitutional monarchy m Spam But their 
envoys to Germany found it impossible even to secure an 
audience from the fang, and meanwhile the failure of the 
insurreebon was decided. The verj ease with which the 
rebeU had triumphed proved an evil, because it encouraged 
mternal dissensions which opposihon might have healed. 
Espwially Burgos showed its jealousy of the leading 
posibon wfach had been assumed bj Toledo Clara 
difference^ the bane of every country in the Middle Ages. 

Bupphed the final stumbling block. Many of the demaS 
of the coi^unes were diametncaUy opposed to the 
mterrats of the nobles, whose eyes were at last opened to 
tte danger of their athtnde of neutrality Their chief 
gnevance had been removed by Charles’s appointment of 
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tli 0 ndniirtil tind coust&blu of C&stilo as joiht-regonts witli 
Adrian An army was raised, and on the field of Villolar 
the forces of the communes w ere utterly defeated (Apni 
23, 1522) Padilla, who had shoun more enthusiasm 
than ability, was executed, and one city after another was 
reduced to submission A portion of the victorious army 
was sent to the assistance of the nobles in Valencia, whore 
the gomandada was at last crushed The return of 
Charles to Spain in Juno 1522 completed the triumph of 
the monarchy In 1523 he convened the Castilian cortos, 
and compelled them to grant supplies before presenting 
their petitions for redress, thus cstabhshing a precedent 
which ivas conclusive for the future 
Charles’s reign belongs to the history of Europe rather 
than to that of Spain, and has boon sufliciently treated clse- 
w hero (see Chahles V ) His enormous inheritance was 
increased by the successes of Cortes in Mexico and of Pizarro 
in Peru, by his own annexation of the Milanese, and by Lis 
conquests in northern Africa. In the goiornmont of this 
■Nost empire Spain played an important but on the whole 
a subordinate part Its soldiers and its subsidies were 
Charles’s most effective weapons, and to render them more 
readily a^ ailablc it was necessary to depress still further 
the liberties of the country The independence of the 
towns had boon crushed at Villalar, but only by the 
inton ention of the nobles , and these had now to i>ay the 
penalty of their selfish loyalty In 1538, after Charles 
had for a time concluded liis struggle with Prance by the 
truce of Nice, ho proposed to raise supplies in Castile by 
an excise upon commodities The nobles objected on the 
ground of their exemption from taxation, and the emperor 
had to give way But ho took his revenge by excluding 
them altogether from the cortes, which henceforth consisted 
only of thirty-six deputies from eighteen towns, a body 
that was powerless to oppose the wishes of the crown 
The vast enterpnscs in which Charles was involved ex- 
hausted his energies, and the failure of his policy in Ger- 
many reduced him to despair In 1555-56 ho resigned all 
his dignities, and ended his life in 1558 in retiremont at 
Yuste Prom this time the house of Hapsburg is divided 
into the two branches of Spain and Austria Charles’s 
brother Pordinand became king of the Homans and 
obtained the German territories of the familj, to which he 
Philip n had added the crowns of Bohemia and Hungary Philip 
n , Charles’s only legitimate son, succeeded to the Spanish 
and Burgundian inheritance, with the addition of Milan 
Phihp IL, like his father, played a great part in European 
history (see Philit II ), but with this important differ- 
ence that Castile was definitely the central jioint of his 
monarchy, and that his policy was absolutely directed by 
Spanish interests In character and education ho was a 
Spaniard of the Spaniards, and after 1559 ho never quitted 
Spain Ho gave the country a capital, which it had 
never jet possessed, by fixing his residence at Madrid 
Castile, under the direct supervision of the king, was sub- 
jected to the most crushing despotism Aragon, Catalonia, 
and Valencia wore governed ns mere provinces, m the 
same manner as Milan, Naples, and Sicilj Tlie con- 
tinuance of the old divisions of the countrj, while it 
lessened its strength, was an immense advantage to the 
royal power It was easy for the king to employ the 
forces of one province to crush the liberties of the others. 
And Philip possessed a formidable weapon in the Inquisi- 
tion, which ho did not scruple to use for secular puqioscs 
Political independence was crushed with the same relent- 
less severity os religious dissent. Hitherto Aragon had 
preserved its mcdiieval privileges almost intact. The 
king was not entitled to the aUegianco of the province 
untd ho had solemnly sworn to observe its “fueros ” Eor 
the decisions of the cortes unanimitj ivas required, so 
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that each deputy had a practical right of iclo 
authonty of the justiciar rivalled that of the crown 
was natural that Philip should seize the first opportunity 
of attacking institutions which could thwart his will In 
1590 Antonio Perez (see Pbhez), a minister who had 
incurred the king’s displeasure, fled to Aragon and appealed 
fueros for protection Philip had him brought 
the Inquisition, and when the people rose in 
of their liberties they were crushed bj troops 
The justiciar was put to death, and his 
successors became nominees of the crowm Tlio cortes 
wore assembled in 1591 at Tarragona, ond compelled to 
abolish the most obnoxious fueros Their control o\cr 
the judicial administration w'os abrogated, and the 
necessity of unanimity was only retained in certain 
specified cases, notably the granting of supplies To 
avoid any danger from the few privileges that w ere left, a 
citadel was built in Soragossa for the reception of a rojnl 
garrison The creation of a regular standing army com- 
pleted tlie edifice of absolutism, whije the mihtia which 
had been established by Ximcncs was retained and 
extended for the sujipression of local disorders 
Philip’s internal administration was e\cij whore success 
ful in obtaining the objects which he set before himself 
A rising of the Moors in the Alpujarras was crushed by 
the militaiy ability of his famous half-brother, Don John 
of Austria In 1580 a claim to the crown of Portugal, 
which Philip derived from his mother, was succcssfullj 
assorted Thus the unity of the Peninsula was at last 
completed, while the colonial territories of Spam wore 
immensely extended Unfortunately, no attempt was 
made to conciliate the Portuguese to their new ruler 
The kingdom was treated as a conquered proiince, all 
who had resisted the Spanish iniasion were punished ns 
traitors , the native nobles were excluded from all share m 
the goiornment, which was entrusted solely to Spaniards, 
the commerce of the country was ruined by proMsions 
which conferred a practical monopoly upon Spain Tho 
result of this short sighted policy was that tho Portuguese 
stifled their discontent, and oagorlj aw aited tho first opening 
for tho recovery of their independence 

Outside Spain Philip’s policy proved a complete failure 
His religious intolerance excited tho revolt of tho Nether- 
lands, which ended m the loss of the soicn northern 
provinces His grand schemes against England were 
utterly ruined by the destruction of the Spanish Armada 
And, finally, his endeavour to establish a preponderant 
Spanish influence over Franco was foiled by tho accession 
and triumph of Henry IV Tho treaty of Vervins, bv 
which ho acknowledged his humiliating defeat, was 
almost tho lost act of Philip II ’s reign, which ended with 
his death on September 13, 1598 

Phihp n left to his son and successor, Philip III , on 
empire which was nominally undiinimslicd, as the inde- 
pendence of tho United Pronnees had never been recog- 
nized, and tho war for their reduction was still going on 
But tho unwieldy mass was suffering from internal 
oxliaustion Tho resources of Spam and the Now Tl’brld 
liad been squandered in tho prosecution of schemes of 
ambition which had ended in failure The attention of 
the people had been distracted from peaceful industrj to 
tho unprofitable occupation of war Tho soldieiy of 
Spam, once reckoned invincible, had lost their prc‘<tigo m 
tho marshes of Holland Tho enormous taxes, from which 
nobles and clergy were exempted, fell with ruinous seventy 
upon tho productive classes Castile had suffered most, 
because it was most complctolj subject The jirovinces 
which retained their liberties longest were more prosperous, 
oven though thej had no share in the nchc.s that vverc 
poured into Castile from the western colonics But thev, 
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too, had aoSered from the lung’s reckless ambition and 
from an econonno poUoj which followed the most glaring 
errors of the Middle Ages. Every other consideration 
had been sacrificed to the accumulation of specie, vith 
the result that prices were forced up to an abnormal 
height, whde the wealth of the countn bore no proportion 
to tbe currency The nobles ivero circfullj excluded 
from nil pohtical affairs and ceased to take tbe slightest 
interest in the administration MTien this exclusion came 
to an end after Philip IL’s death, tliei appear ns mere 
courtiers, nvalling each other in tbe extravagance of tbcir 
expenditure, but coatnbuting nothing to the efliciemg' of 
the state The government had been centralized bjr suc- 
cessive kings, but It was earned on nitbont either wisdom 
or impartiabty The administration of justice nos venal 
and meompetent The people had been depnved of their 
liberties, but they faded to receive compensation in increased 
order and seennty Spam bad to paj dearh for its short 
penod of glotr Its lapid decline in the 17th century was 
the inevitable penalty for the faults and errors of the Ifitk 
"God,” said Philip IL, “who his been gracious m 
giving me so many states, has not given me an heir 
capable of govemmg them ” His succc-sor was the 
natural product of bis fathers system the exhaustion of 
Spain was inentablj accompini'cd hr the degenenej of 
Its rolerii. Philip III, who was twenty-one veers ofd at 
ius accession, had been brought up among pncats and 
women, and shoned all the defects of his education 
Spanish writers are never wearv of dilating iijion bis piety 
and his devotion The cares of goverument ho left entirclv 
to his favourite, the dale of Lcrma, while he contented 
himself with the performance of religious duties and the 
ceremonies of a statelv court Tlic change of rulers wav 
significantly marked in a qudrrel with the province of 
Biscay, which still retained its ancient pnvulegea intact 
An attempt was made in 1601 to impose new duties bv a 
royal ordinance , the Biscavau deputies protested vigorouslv 
against this encroachment upon their liberties, and openly 
threatened to seek another ruler Philip III hastened to 
avert the storm by withdrawing the obnoxious ordinance 
Thus the policy of centralization was abandoned, and tbo 
tendencies to division and isolation were confirmed 
The piefy of Philip IIL, which was ns disastrous to 
Spam as the more masculine bigotiy of his predecessors, 
found characteristic expression in the pcnsccution of the 
Alonsc^ Ever smce the suppression of their first revolt 
m lo02,— a revolt which was provoked by the broach of 
ae compact made on the fall of Granada,— the conquered 
Moots had teen cruelly oppressed. Charles V ronewed 
te edict of lo02 in 1526, and the overt profession of 
Mohammedanism was extmgnished m Spam. But m 
secret thev continued to chensh the faith of their 
mcestor^ and this was enough to exasperate & monarch 
who pref^d to have no subjects at idl rather than to 
^e over heretics. An edict o! Philip IL m 1566 forbade 

and ordered them to 
traditional habits and ceremonies 
^ ^erefollov^edbya desperate nsm^ 
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Spaniards had willingly left what they con.«idcrcd degrad- 
ing cmploj ments to their infcnora. The Moors had intro- 
duced into Sfiam the cultivation of sugar, cotton, ncc, 
and silk They had established n «.yEtcm of irr.gation 
which had given fertility to the toil Tlie province of 
Valencia in their hands had become a model of agrtnil 
turc to the rest of Eurojfe In manufaciurc; and com- 
merce tbo} had shown c<iml ‘■up'-nontj to the Ginetmn 
inhabitant's and many of the jiroducto of Spain were 
eagurly sought for by other countnes. All these advant- 
ages were sacrificed to an insane dc ire for rckgions 
unity 

The resoureev of Fjiain, nlrcadv exhausted, ntvtt 
recovered from this terrible blow rnder tliC'sc circum- 
stnnees it was an ab olutc n'-cc~sity that the scil it ous 
«chtmc3 of previous rulers should te abandoned audit 
was fortunate that Lerma ms jcronally inclined to a 
policy of i>iace rnd that events Dccnrrcil to favour its 
adoption Tlie ncccs-ion of Janes I in England gave a 
convenient opportunity for concluding the long war tint 
bad been earned on wath Ebzatetb English rrcdntion 
brought about a tvelvc years’ truce m 160'> with the 
United Provinces, which amounted to a practical rcco-mi 
tion of their independence The dca*l of Htniy H* ard 
the rcecncy of Mrtr de Mcdici enabled Icrnn to anaigc 
an alii mcc with France v lucb wav cemented by a doab'c 
marriage I oniv XIII married the infanta Anrc of 
Au'tnn, and Lhzatetb of Trance v as betrothed to the son 
and heir of Plnhji III To- the moment Sjmn occup cd 
a liigbcr j>o-ition m Eurqj-o than it had I c’d since the 
defea* of the Armada. .Ttme« I v as wealened bv 
qiiaiTtla with his parliament and by tl c want of a defin ‘e 
I>oIic\ France under tic rcj-cncy b'd aUnadoned the 
attitude of Henry IV and v*x« dn-*ractod by internal 
sqnabblca. The emjiire w-as in the feeble ha d« of 
MaMiia'-, and the Austnan Hcitobjrgs were still divided 
by the family jealous that had eri'cn from the dctio'i. 
tiou of Budolph U Tlic TurU had dechned smce tha 
days of Sohman the 3fagnifieent with a ramdity cha*"- 
nctenstic of Oriental power- In the midst of thc'-e 
states Spam, subject to an apinrcntly absolute mo-arohy” 
enjoved much the same prestige as m the best davs of 
Philip H With the con'c ou.-aes3 of power the o’d 
ambitious revived. An arrangement was being discuv^gd 
for tbe recognition of the archduke Ferdinand as the 
swce«or of .Mathias in the Austnan Icrritone? Philip 
U1 . however, advanced a claim to Hungary and Bohemia 
on the ground that bis mother was a dauuhter of 
Jlaximuian U , whereas Ferdinand was only d^cended 
from that emperor’s brother The claun was by no means 
indisputable, but it was inconvenient to Ferdinand to 
hare to discuss it He agreed therefore to purchase the 
support of Spam breeding .tVlsace. and the vacant imperial 
^ j and on these terms be 

S connecting its Italian possessions vntli 

the Xetberlands and of forming a compact Spanish 
^mmion m central Europe. At the same tunc 
^hey of advancing Boman Catholicism was resumi as 
tho Eucc^s of ^rdmand promised to aecore a si^al 
nctory for the Counter-Beformatiou m Germany But 
this forward pohey was distasteful to Lerma, who found 
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Austrian envoy at Ikladrid, and by tbe Spanish party, 
headed by Kufliga, which liad always opposed tho policy 
of Lerma But neither Ureda nor the royal confessor 
Alinga was in faiour of an alliance by which Spanish 
blood and treasure w ore to bo expended in securing tho 
intornstsj of Austria Philip IIL, liowoier, was gained 
over by an appeal to his religious feelings, and in January 
1G20 ho undertook to send assistance in men and money 
to Ferdinand If Thus Spaifl was involved in tho 
Thirty Years’ War, which had boon commenced in 1618 
by the revolt of Bohemia against Ferdinand, and tho 
acceptance of tho crown by tho elector-palatine Frederick 
V Spanish troops from Italy aided Tilly to win tho 
battle of the White Hill, and Spinola led an army from 
tho Motherlands against tho Palatinate But tho party of 
peace was still strong in Spain Frederick V was the 
son-in law of James L, and his complete humiliation would 
hinder tho long cherished project of a marriage between 
Prince Charles and tho Spanish infanta Tho truce with 
Holland would expire in April 1621, end if tho war was 
to bo resumed w itli tho Dutch it was essential to isolate 
them by concluding tho alliance with England Moreover, 
tho finances of Spam were by no means in a condition to 
support tho extraordinary expenses of a European war 
All these considerations pointed to peace, and Philip 
nr was on tho point of rccalhng Lerma, when ho died 
in afarcli 1621 His reign had not boon glorious or 
adiantagcous to Spain, but it contrasts favourably wuth 
those of his successors Spanish literature and art, which 
hadreccncd a great impulse from tho intercourse with 
foreign countries under previous rulers, reached their 
ronitli during his lifetime Three writers have obtained 
European fame — Cer\ antes, who produced tho immortal 
Don Quxxoie between 1605 and 1613, and two of tho 
most fertile of romantic dramatists, Lope do Vega and 
Calderon In tho domain of art Spam produced two of 
tho greatest masters of tho 17th century, Velazquez and 
Murillo 

Tho tiiuo ■which Philip III had spent on hia devotions 
was given by his successor to tho more secular pleasures 
of hunting and tho theatre But Philip PV shared to tho 
full his father’s disinclination to burden himself with tho 
cares of government Tho office of first minister was 
giien to Zuniga, tho chief adiocato of an aggrossuo 
policy 111 tho late reign Lornia and XJzoda wore banished 
from tho court But tho chief influence o\cr tho adminis- 
tration w'as exorcised from tlio first by tho royal faiourito, 
tho count of Olivares, who succeeded to Zufiiga’s office on 
tho latter’s death Olivares was a man of considerablo 
industry and ability, though his reputation has suifored 
from the inovitablo comparison with his great contem- 
porary and rival, Tlichelicu Ho conceived tho plan of 
restoring Spam to its former greatness by returning to 
the policy of Philip II , regardless of tho change m tho 
internal resources of the country All ideas of p^co wero 
abandoned, and Spam plunged headlong into tho European 
struggle Tho truce with the United Provinces was 
unpopular because tho commercial progress of the Dutch 
was fatal to tho trado of tho Spanish Netherlands, and 
Amsterdam had already begun to take tho place of Ant- 
werp The oxinration of tho truce in April 1621 wws 
followed by an immediate renewTil of tho war To make 
tho war successful it was imperative to secure tho alliance 
with England, but this was sacrificed because tho emperor 
insisted upon confiscating the Palatinate, which was 
conferred upon Maximihan of Bavaria Tho match with 
tho Spanish infanta was broken off, and Prince Charles 
married Henrietta Maria of France. Tho ahonation of 
England was enough in itself to ensure tho ultimate 
failure of tho Dutch War On tho mainland tho succes- 


sive stadtholdors, Maurice and Frederick Henry, hold 
their own oven against tho experienced Spinolo, and after 
tho latter’s recall in 1629 had a distinct advantaga But 
it was by sea that tho Dutch gamed their most con- 
spicuous successes In 1628 tho Spanish treasure-fleet 
was captured by Admiral Hem, whoso booty was estimated 
at seven millions of giuldors Tho greater part of Brazil, 
together with Malacca, Ceylon, Java, and other islands, 
were conquered by tho Dutch sailors Instead of con- 
quering tho northern provinces. Spam had to make great 
exertions to defend the frontiers of the southern Nether- 
lands 

In central Europe tho fortune of war was more favour- 
able to Spain and her allies Tho crushing defeat of tho 
elector palatine was followed by tho humihation of tho 
Protestant champion, Christian IV of Denmark Fcrdi 
nand II enjoyed for a moment greater power than any 
other successor of Charles V , and the Edict of Bcstitution 
soomed to complete tho triumph of tho Catholic reaction 
in Germany But tho revival of tho Hajisburg power 
awakened tho jealousy of France, which m 1624 had 
fallen under the strong rule of Richelieu Tho Siianiards 
had occupied tho Valtollmo, an important pass which 
connected Lombardy with Tyrol A French army expelled 
tho conquerors in 1624, and tho treaty of Mongon restored 
the pass to tho community of tho Grisons For a time 
Franco was occupied vvith tho suppression of a Huguenot 
rising, but no sooner had La Rochelle fallen than Richelieu 
again interfered to thwart tho designs of Spam in tho 
question of the Mantuan succession Tho Spaniards 
eiidcavouied to exclude tho duke of Novors, the rightful 
heir to tho duchy, on account of his connexion with 
Franco But Richelieu forced tho Spanish troops to raise 
tho biogo of Cosale, and ultimately extorted tho treaty of 
Chorasco (1631), by which tho emperor recognized tho 
succession of the duke of Novors in Mantua Tho 
occupation of Pinerolo in this war gave tho French an 
opening into Italy and threatened tho ascendency which 
Spam had so long exercised in tho Peniiisiila Mcan- 
whilo tho victories of Gustavus Adolphus had destroyed 
tho imperial and Catholic ascendency in Germany Tho 
Spaniards were ignomimously driven from tho positions 
which they occupied on tho Rhine 

Tho death of Gustavus Adolphus at Lutzon inspired 
tho Roman Catholic powers with now hopes Spain 
determined to strain every nerve to turn tho tide of 
victoiy Philip rV ’s brother Ferdinand, tho cardinal- 
archbishop of Toledo, was sent to raise troops in Italy and 
to lead them through Germany into tho Netherlands In 
1634 Ferdinand effected a junction w’lth tho imperial 
forces, and their combined efforts won a signal victory 
at Nordhngon Tho Lutheran princes, headed by John 
George of Saxony, hastened to make terms with the 
emperor in tho treaty of Prague (1636) Tho SweoM 
wore loft almost isolated in Germany, and a speedy 
torniination of the war seemed inovitabla At this crisis 
Richcliou decided to embark in tho war ns a principal, 
and concluded a close alliance with the Dutch ^inst 
Spam For two or three years tho now policy of France 
seemed likely to bo attended with failure. The French 
troops, unaccustomed to war, were no match for tho 
trained veterans of Spam Not only were they repulsed 
from the Netherlands, but tho cardinal infant actually 
invaded Franco (1636) and inspired a panic in tho capital 
itself His success, however, was only tomporarj, ana 
before long tho superior policy of Eichohcu gave Franco 
the upper hand Tho occupation of ^sace, 
into French hands after tho death of 
Weimar, interrupted tho connexion between tho Notlioi 
lands and Italy In the latter peninsula tho French 
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gained ground and restored the regent of Sav oy, whom the 
Spaniards had expelled Finally, more important than 
aU, the alliance with Holland gave France the superiority 
b} sea. The destruction of a great Spanish fleet in the 
Downs, where it had taken refuge under the neutral flag 
of England, made it almost impossible to send reinforce- 
ments from Spam to Brussels By striking at the points of 
connexion, Richeheu was breaking the unwieldy Spanish 
empire to pieces At this moment his task was immensely 
facilitated by the outbreak of internal dissensions 
Ohvares had been inspired by the success of his great 
rival with the idea of strengthening Spam by a vigorous 
policy of centralization The monarchy consisted of a 
number of scattered provinces, each ruled by a separate 
council at Madrid, and each possessed of its oivn separate 
institutions They were held together only bj the pre- 
dominance of Castile and by rehgious umty Ihis system 
Olivares determined to abolish by elevating the royal 
power to equal absolutism in all the provinces The 
dangers from foreign enemies were to bo met by forming 
Spain into one indissoluble whole But the spirit of pro- 
vincial independence was stdl strong, and it was artfully 
encouraged by the intrigues of RicMien, who wished to 
absorb the attention of Spain in its domestic affaira An 
edict ordering all able bodied men to arm for the war, 
under penalty of confiscation, provoked a revolt in 1640 
among the Catalans, who were jealously attached to their 
old privileges, and whose proximity to the French frontier 
had already exposed them to intolerable hardships The 
Castilian troops were driven from the province, and 
Catalonia formed itself into a repubUc under the protection 
of France. This event exerted a magical mflnence upon 
Portugal, where Richebeu’s emissanes had also been 
active, and where the antipathy to Castile was national 
rather than provincial In December 1640 a revolution 
was successfully accomplished m Lisbon, and the crown 
was assumed by a native noble, John of Biaganza, in 
whose veins ran the blood of the ancient kings These 
disasters were fatal to Olivares, to whose system of 
government they were not unnaturally attributed In 
1643 he was compelled to resign his post, and Phihp TV 
announced his intention of rnhng alone 
The revolt of Catalonia and Portugal, together with the 
undisguised discontent shown by several of the other 
provinces, could not but hamper Spam m the conduct of 
the European "War The conquest of Roussillon m 1642 
enabled the French to give effectual assistance to the 
Catalans, who acknowledged Louis XIIL as count of 
Barcelona The successiv e deaths of Richelieu (1642) and 
Louis Xin. (1643) made no difference to the pohcy of 
France, which was directed by Mazann under the regency 

S.. nf ?if “fenority which had foiled their 

efforts at the beginning of the war In 1643 Enghien 
(afterwards the great Cond6) won the first of a bnlS 
series of victones at Rocroi, and his success was thJ^re 
mportant became it placed the domestic authonty o^he 
regent upon a firm footing The disasters of Spmn were 
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togeubosch (Bois le Due), Bergen-op Zoom, and Breda The 
Dutch retained all their conquests in America and the 
Indies, and secured themselves from the rivalry of Ant- 
werp by a clause which enjomed the permanent closing of 
the Scheldt This marks the final recogmtion of the 
United Provinces as an independent state, and also the 
transference to the northern powers of the maritime 
supremacy hitherto claimed by Spam 

France and Spam weTes>now left face to face with each 
other For the next four years the disturbances of the 
Fronde gave the Spaniards a great opportunity, of which 
they were not slow to avail themselves In the Nether- 
lands they recovered Gravehnes, Ypres, and Dunkirk, 
while Don John of Austria, a natural son of Philip IV , 
took Barcelona and reduced the Catalans to submission 
But the triumph of Mazann in 1663 enabled France once 
more to devote itself to the war, although at the same 
time it drove the great Condd into the Spanish service 
The military operations now reduced themselves to a duel 
in the Netherlands between the rival generals Condd and 
Turenne The old tactics, which were adhered to with 
Spanish obstinacy, were now out of date, and the once 
invincible infantry was almost useless against the quick 
movements of light-armed troops which had been intro- 
duced by Gustavus Adolphus The struggle was finnllj 
decided by the intervention of England Both powers 
had earnestly sued for the support of Cromwell The 
rapid advance of the French power wus a cogent reason 
for England to assist Spain, but the religious bigotry that 
still prevailed at Madrid made the alliance impossible 
At last Mazann gamed over the Protector by promising 
to banish the Stuarts from Franco and to cede Dunkirk 
Reinforced by 6000 Ironsides, probably the best soldiers 
m Europe, Turenne was irresistible Dunkirk was re- 
duced after an obstinate defence and handed over to the 
Enghsh, to the great scandal of Roman Catholic Europe 
One after another the fortresses of Flanders fell into the 
hands of the French, and, though the death of Cromwell 
lost them the support of England, it was impossible for 
Spam to continue the war In 1659 Mazann and Don 
Luis de Haro, the successor of Ohvares, met on a small 
1 ^ 1 ^ m the Bidassoa, and there arranged the treaty of 
we Pyrenees Spam had again to make great sacrifices 
Besides Artois and several fortresses m the Netherlands, 
RouMiUon and Cerdagne were ceded to France, and thus 
the Pyrenees were fixed by law ns the boundary between 
the two countries Loms XIV was to marry the infanta 
Maria Theresa, who was to receive a large dowry, but was 
to renounce aU eventual chums to the Spanish crown 
iHe only concessions made by France were the pardon of 
^nd6, the recognition of Catalonia as a province of 
bpam, and the promise to give no more assistance to the 
Portugnese 

Now that Spam was freed from external hostilities, it 
earned possible that tbo reduction of Portugal mmht^be 
at iMt accomphshed But the aUinnce of Franfe was 

' of England, and Catherine of 

Braganza was married to Charles n Loms XIV 
too, tried to obtain from the Spanish Government an 
acknowledgment of his wife’s claims to the succession 

detoted Do. W of Amtol ffl 

affairs As the Spanish 
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authontj Imd boon ovorcisod by n tcnes of chief mmistors, 
— Lcrma, Ohiarcs, and Ilaro, — and this Aias the only 
way in which tho unity of tho o\oculno power could now 
bu iiiaintained Tho favour of tho queen mother raised to 
tins position her confessor, Falher Nithard, a natno of 
StjTia Ho was a luaii of abilitj and experience, and 
set hinisclf to cope with tho most glaring oiils of the 
state Ho ondcai cured to diinininish tho public otpond- 
itnro b^ limiting the salaries of oflicials, and by putting 
an end to the abuses which hindered the coninicrco with 
tho colonics But ho was soon called upon to faco 
untxpectcd difliculties Louis \IV ndianced a claim, 
on behalf of his wife, to certain territories in tho Nether- 
lands in \irtuo of tho so-called “law of doiolulion” 
This was an old cusloni b) which tho children of tho first 
marriage succeeded, to tho exclusion of all later descendants 
As Spain resisted tlie claim, the French iniadcd Flanders 
and overran Frinchc Comtd The regent was compelled 
to purchase tho restoration of tho latter province bj i 
ceding part of Flanders to Franco in the treaty of Ais- 
laChapcllo (IGGS) At tho same time tho indopcndonco 
of Portugal was fiiiall} nckiiow lodged These disasters 
increased tho jealousj with which tho Spani«-h nobles 
regarded tho rule of a Jesuit and a foreigner A strong 
opposition part) was formed under tho leadership of Don 
John of Austria, and in 1G69 Nithard was compelled to 
resign But among tho nobles themselves there was littlo 
unit), and a difi'crcnce arose as to tho policj to bo pursued 
when Louis XIV attacked Holland in 1G72 The queen- , 
mother was naturallj on tho side of Austria, and her 
influcnco was sutlicicnt to secure tho adhesion of Spam to 
the first European coalition against Franco This success 
she followed up bj obtaining tho post of chief minister 
for another favourite, Fernando do Valonruela, who was 
appointed marquis of Villaficrra and raised to tho rank of 
a graiidLO of Spain This revived tho jealous) of tho 
nobles, who again formed a league for the maintenanco of 
their privileges under Don John of Austria This time 
the) were coinpletel) successful Not onl) was Valenzuela 
Iniiishcd, but Jfnria Anna herself was compelled to rotiro 
from tho court and to take up her residence in Toledo 
Don John was now all powerful A natural antipathy to 
the policy of the regent led him to draw aloof from tho 
Austrian alliance and to attach himsolf to France A 
inarnago was concluded between Charles If and Jfaria 
Louisa of Orleans. It was hoped that by this means 
better terms would bo obtained from Louis XH'',^ but in 
the treat) of Nimogucn Spain had to surrender Franche- 
Comlo and fourteen fortresses in Flanders Q’his treaty 
marks tho complete loss by Spain of its position as a 
first-ralo power Henceforth it could only exist by tho 
support of those states which resented tho aggrandizoniont 
of Franco Don John was no more suecessful m Ins 
domestic than in his foreign polic) His industty was ns 
unvvcar)ing as that of Philip II himself, and he deter- 
mined to rule indopendentl) of all interested advisers 
Tho reform from which ho hojiod most was a revocation of 
tho crown domains which had passed into private hands 
But tho scheme mot wnlh natural opposition from tho 
nobles, and he died in 1G70 without having accomplished 
Charles an) thing For a year Charles U endeavoured to rule in 
II person with tho help of tho ordinary council, but the 
attempt only showed how tho strength of tho monarchy 
was hound up with tho personal character of tho 
“Charles V,’’ sa)s Mignot, “had been both general and 
king, Philip n was morel) king, Philip in and Philip IV^ 
had not boon kings, Charles If was not oven n man ’ 
From infancy Charles’s health had boon so dcfoctivo that 
his death had appeared an imminent contingency, and his 
intellect was as feeble ns his body It was impossible for 


him to oxorciso any effective control over tho government, 
and ho was little more than a tool in tho hands of tho 
nobles, who, under Don Lms do Haro, had recovered much 
of tho political influcnco from which Olivares had excluded 
thorn In 1G80 the oflico of first inmistor was given to 
tho greatest of Spanish magnates, the duke of Mcdino- 
Coli It was at this tinio that Louis XIV was conducting 
his famous ictttiwis, and tlio weakness of Sjiain enabled 
him to annex without opposition Courtrai, Dixmudo, 
and tho great fortress of Luxemburg Medina Cell, dis- 
gusted with his thankless task, resigned in IGSfi, and 
his place was taken by Count Oropcso. Tho new 
minister revived tho alliance with Austria, and Spam 
became a member of tho league of Augsburg in 1G86 
Tlio success of tho league scorned to bo almost assured 
by the Bovolution which gave tho crown of England to 
William in , tho leader of tho opposition to Louis XIV 
But in spito of apparently overwhelming odds Franco 
more than hold her own, and Spain was humiliated by 
the capture of Urgol and Barcelona Mmistors hold 
oflico only at tho will of court factions, and tho first 
disaster was fatal to Oropesa Spam continued to play a 
secondary part in tho war, which was concluded in 1697 
by tho treaty of Eyswick, tho first for many yeais in 
which Franco did not obtain any addition of territory 
Tho chief motive for Louis XIV’s moderation was the 
desire to devote his attention to the approaching question 
of tho Spanish succession 

The decline of Spam m tho 17th centuiy is not to boDeclino 
measured by its territorial losses Holland had extorted 
a tardy recognition of its independence, Portugal was^ut^ry 
once more a separate kingdom, Catalonia was reduced 
only <^0 very doubtful submission, France had seized 
upon Roussillon and Cordagno, Francho Comtd, and great 
part of the southern Netherlands , French inflaenco had 
been established in Italy ns a counterpoise to that of 
Spam But tho weakness of the extremities, to which 
those facts bear conclusive testimony, was tho result of 
still greater weakness at tho centre The population of 
the peninsula, estimated at twenty millions under tho 
Arabs and at twelve under Ferdinand and Isabolln, had 
fallen to less than six millions in tho reign of Charles II 
This decrease of numbers was doubtless duo in the first 
place to the religious bigotry which had condemned 
thousands of Jews and Jloriscoes to death or exile, but 
it is partly traceable to o fatal dochno in tho economic 
prosperity of tho country Agnculturo, for which many 
parts of Spam wore peculiarly fitted, had suffered from 
tho departure of tho Moriscoes ond from a number of 
other causes. Tho want of nay law of mortmain had led 
to tho accumulation of nt least one fourth of tho land in 
tho hands of tho monasteries, tho most choritablo but the 
most careless and conservative of landlords Thanks to 
their obstinate adherence to obsolete methods of cultiva- 
tion, their estates jiroducod littlo more than one per cent 
on tho outlay Tho system of entail, which mrlior 
monnrehshad strivon to restrict, made enormous strides in 
tho 16th century, and most of tho secular estates wore 
inalionably concentrated in tho hands of a few great 
nobles, who lived at aindrid and spent their rovonuM in 
lavish extravagance without any regard to the interests of 
their tenants In tho fertile provinces of Andalusia and 
Estromndura agriculture was entirely rmnod b) tie 
8) stem of shoeii-farming In the l-th century, vvhen th 
country was kposed to tho destructive forays of the 
MoorJ^the inhabitants had boon forbidden to enclose tliom 

land^with either hedges o*' vWiidS 
had onconragod tho rearing of huge P 

rniild Oflsilv bo driven over -the open country into a place 
of JLfoty ^In the 16th and 17th centuries tho condition 
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of things had entirely changed, hut the old regulations 
■were jealously maintained by the company of La Jifesla, 
one of the most powerfol and independent corporations in 
Spam This body, \ 7 Iuch derived large revenues from the 
sale of wool, was enabled to retain its privileges intact 
until the reign of Charles HI Every summer their 
flocks poured down the northern mountains, and the 
absence of enclosures made it impossible to defend the 
crops from their ravages Besides making agriculture 
impossible, the exclusive attention to sheep-rearing led to 
the gradual disappearance of the old forests, and, as no 
one ventured to plant new trees, great parts of Castile 
became an and desert Every kind of industry suffered 
in the same way as agnculture The true Spaniard 
despised all who eained a living by handicraft, and when 
the Monscoes bad been banished it was impossible to 
obtain skilled artisans except by importing them The 
Spaniards could not even cut their own timber into ships 
or construct fortifications for their own towns Madrid 
and other cities were crowded with foreigners, who 
hastened to make a fortune that they might carry it back 
to their native land. The Qovernuient was quite as much 
to blame as individuals The gold from the New World 
would have enabled Spam to command the markets of 
Europe, but the mediieval restrictions on the exportation 
of the precious metals were strictly enforced The high 
price of commodities was attributed, not to the superfluity 
of the medium of exchange, but to the competition of 
foreign and colonial markets It was forbidden to export 
one article after another, and the colonies were expected 
to send gold without receiving anything in exchange A 
more rmnous policy could hardly be conceived, but it was 
supported by the merchants themselves, who refused to 
p their vessels with anything but gold and silver, and 
mft the indigo, cotton, and other commodities to the 
English and the Dutch Domestic production, cnppled 
by thesB restrictions, was nlmost destroyed by the exces- 
Bive taxation rendered necessary by the ambitious schemes 
of Pliihp IL and his descendants It is notorious that 
Austria could never have earned on the Thirty Tears’ 
War so long but for the supphes received from Spam 
Spam m fact, was the great subsidizing power in the 
1 1 th century, as England was m the IStL The enormous 
expenditure thus necessitated was wrung from the classes 
least able to pay it, as the Government was not strong 
enough to attack the exemption of the nobles and clergy 
The (dcavala, the tax on sales which Ximenes had 
abo ished, wm restored under Philip IL, and in the 17th 
century reached the enormous amount of 14 per cent 
The traders naturally sought to evade a tax which it was 
impossible to pay But this only increased the vi^ance 
of the revenue officers, who endeavoured to collect ^e tax 
0 ° the raw material, on the manu- 
and again every tune that it changed 
hands. Taction m Spam uas a caricature of Ss 

tiian that had been Foreign nations reaned all 

threw*SJ^^*D ®J^°''t-aighted policy of the Spaniards 
threw away It has been calculated that five sixths of 

nrovldpd'^^'^^7®^ commodities consumed in Spam werl 


the 17th century allied Spam with England and Holland 
against France, and the English and Dutch founded their 
commercial supremacy upon the trade which Spam threw 
into their han^ The country which had sent a hundred 
vessels to Lepanto, and which m 1588 had despatched the 
great Armada against England, was reduced under Charles 
IL to borrowing Genoese vessels to maintain its con- 
nexion with the Now 'World- The army, which had once 
been the terror of Europe, had sunk at this time to an 
effective force of little more than 20,000 men In litera- 
ture and art the decadence of Spam was equally con- 
spicuous and complete Tlie religious unity of the country 
was preserved, but all touch with the intellectual advance 
of Eurojie was deliberately sacrificed 
In spite of Its loss of power and prestige, the crown of The 
Spain was still regarded as a prize well worth uinning Spanish 
Ever since Charles II ’s accession the Spanish succession * 0 ®®®**“’** 
had been a prominent question for European diplomacy, 
and from 1697 it became the pivot on which international 
relations turned Charles IL’s first infe, Mana Louisa 
of Orleans, had died childless m 1689, and his second 
marriage to Maria / nna of Neuburg was equall} unfruit- 
ful The male line of the Spanish Hapsburgs was 
evidently on the verge of extinction, and by law and 
tradition the crown u onid pass to the nearest female or 
her heir But the question was complicated in many 
ways. Of Charles II ’s two sisters, the elder, Mana 
Theresa, had married Loms , and had renounced her 
claims, but her husband had always protested against the 
renunciation, and the nonpayment of the stipulated 
douTy gave him an argument for its nullity The 
younger, Margaret Theresa, had married the emperor 
Leopold I , and had made no renunciation , but she had 
since died, leaving an only daughter, Maria, who married 
the elector of Bavaria Going a generation hack, the 
two sisters of Philip IV had also married into the houses 
of Bourbon and Hapsburg Anne of Austria, whose 
renunciation of the Spanish crown was nndisimted, vnis 
the mother of Louis XIV, while Mana Anna was the 
mother of Leopold I Ever since the division of the 
house of Hapsbnrg into two branches it had been agreed 
by a family compact that if either became extinct the 
other should succeed to its temtones Leopold I was 
extremely anxious to restore the unity of the family by 
securing the observance of this compact, and ho had a 
great advantage m the fact that Charles IL’s mother was 
his own sister, and Charles’s second wife was his sister 
m lavv The will of Philip IV had arranged that, after 
Cnarles IL and his descendants, the crown should pass 
first to Margaret Theresa and her children, and secondly to 
Leopold and his children. It was a great disappointment 
to Leopold that his first wife left him only a daughter 
but he tried to secure the claams of his family by extort 
mg from her on her marriage a renunciation of her nchts 
to the crown of Spam This renunciation the Spanish 
^vernment had never rwognized, and the queen-mother, 

bv W Hapsburg interests was overcome 

by her feelings for her own family, mdneed Cfiiarles IL to 
mrte « mil „ 1686 m Act he »™ed JoiphSSmid 
the infant el^inl pnnee of Bavana, as hia heir But 



ITHE SPANISH STTCOESSION ] 


SPAIN 


335 


in Spain lind not boon fillod up sinco tho fall of Oropesa, 
and tho most influential man m the kingdom iras Cardinal 
Portocarroro, archbishop of Toledo Ho was a bitter 
opponent of the queen, who was extremely unpopular, and 
all Ills cilorts noro directed to tliuart tho schenics of 
Austria To dopro"«a tho cardinal, Maria Anna induced 
Charles U. to recall Oropesa, but tho latter declined to 
return to the Austrian alliance which ho had previously 
championed, and espoused tho cause of tho electoral prince 
There was no semblance at this time of a French party in 
Madrid, but Louis XIV availed himself of tho cessation 
of hostilities to send thither an able diplomatist, Count 
Harcourt, who speedily contrived to exorcise considerable 
influence o\ or tho course of events 

Too many European interests wore involved in tho 
succession to allow it to ho settled as n mere question of 
domestic politics Tho idea of tho balance of power 
dominated European diplomacy at this time, and William 
III of England was its avowed and recognized champion 
England and Holland, tho two countries with which 
William was connected, wore vitally interested in tho 
Spanish trade Tho accession of a French prince in 
Spam would almost inevitably transfer to Franco all tho 
advantages which they at present enjojod It was 
obvious that William lU must have a voice in tho settle | 
mont of this succession, and Lotus XIV , who had no 
desire for a now European war, was willing to recognize j 
this Tho negotiations between England and Franco j 
resulted in the first treaty of partition (October 11, 1698) | 
Tho oloctoml prince was to receive tho bulk of tho Spanish 
empire, v iz , Spain itself, tho Netherlands, Sardinia, and 
tho colonies, tho dauphin was to have Naples, Sicily, 
Finale, and Guipuzcoa , while Lombardy was to go to tho 
archduke Charles This treaty had one fatal defect — that 
it was based sololj on tho inlorosts of tho contracting 
powers and took no account of tho wishes of tho Spaniards, 
who resented any proposal for tho division of the empire 
Tho first hint of tho treaty irritated Charles IL into 
making a second will in November in favour of tho 
electoral prince, and all parties in Spain agreed in its 
approval But w ithin throe months both treaty and will 
wore rendered null by tho sudden death of tho infant 
prince (February 1699), and tho question, thus reopened, 
bccamo more thorny than over, ns tho choice now lay 
definitely betw eon Austria and Franco It seemed almost 
impossible to prevent tho outbreak of a general war, but 
William HI patiently reunited tho broken threads of 
his diplomacy, and arranged with Franco a second treaty 
of partition Tho Spanish monarchy was to bo divided 
into two parts. Tho larger, consisting of Spain, tho 
Netherlands, Sardinia, and tho colonies, was to go to tho 
nrchduko Charles Tho dauphin was to receive tho share 
stipulated in tho former treaty, with tho material addition 
of Lorraine Tho duke of Lorraine was to be compensated 
with tho hlilaneso This treaty, unhko the first, was 
communicated to Austria, but tho omporor, who was now 
confident of securing tho whole inhontnnoo, refused to 
accept it 

Meanwhile tho doath of tho oloctoral prince had do 
Btroyod tho temporary unanimity at ]Mndrid Portocarroro 
and his partisans were gamed over to tho side of Franco 
bj Harcourt. Oropesa fell back upon a scheme of Ins 
own for uniting tho whole Peninsula under tho king of 
Portugal The queen returned to her old allogianco to 
her brothor-m law, and formed n close alhnneo with 
Harrach for the advancement of tho interests of the arch- 
duke Charles. A popular rising overthrew Oropesa and 
enabled Portocarroro to regain his ascondonoy At this 
juncture came tho nows of the second partition treaty, 
whiok again imtated the tender susceptibility of tho 


Spaniards Tho Austrian party hoped to utilize tho 
popular feeling against Louis 3HV os a party to tho 
hated treaty But Harcourt adroitly contrived to suggest 
that tho best way of annulling tho partition project was 
to enlist Louis's own interests against 'it Tho view 
steadily gained ground that tho house of Bourbon was 
tho only power strong enough to secure tho unity of tho 
Spanish empire. Portocarroro succeeded in inducing 
Pope Innocent XIL to support tho French claim Charles 
IL, feeble to tho last, succumbed to this combination of 
influences, and signed a tostamont bequeathing tho suc- 
cession to Philip of Anjou, tho second grandson of Louis 
XIV , on condition that ho would renounce all claims to 
the crown of Franco (October 3, 1700) Tims his lost 
act was to disinherit his own family in favour of tho 
enemy with whom ho had been at war almost all his reign 
Ho died on tho 1st of Noi ember 1700 

Everything now depended upon tho decision of Loius 
XIV The treaty of partition offered substantial advant- 
ages to Franco , Charles II 's wall w ould exalt the house 
of Bourbon above every other family in Europe His 
hesitation, whether real or feigned, did not last long On 
November 16 ho introduced his grandson to tho French 
court as Philip V of Spam Tho dynostic ambition of Philip V 
tho king was also based upon sound policy In tho face 
of Spanish opinion and of tho emperor’s refusal it was 
impossible to carry out tho partition treaty And for tho 
moment it appeared that tho accession of a Bourbon 
prince would bo secured without difliculty Philip V 
W’os proclaimed in all parts of tho Spanish monarchy amid 
popular acclamations Leopold I protested and prepared 
to attack Lombardy, but he could not hope to obtain tho 
whole succession for his son without the assistance of 
tho maritime powers "William HI, who saw tho aims of 
his life tlirentonod with rum, was eager for war, but his 
Bubjools, both m England and Holland, wore resolute to 
maintain peace In these circumstances Louis XIV 
played into the hands' of his enemies Ho expelled tho 
Dutch garrisons from tho fortresses of the Netherlands 
which they had occupied since tho treaty of Byswick, and 
replaced them by French troops Ho showed a cynical 
intention to regard Spam ns a province of Franco, and ho 
took measures to secure for the French tho commercial 
advantages hitherto enjoyed by England and Hyland 
V'llliam in was thus enabled to conclude tho Grand 
Alliance (September 7, 1701), by which tho contracting 
powers undertook to obtain tbo Notliorlftnds and tuo 
Italian provinces of Spam for the orchduko Charles and 
to preserve tho mercantile monopoly of the English and 
Dutch A few dajs afterwards James II died at St 
Germains, and Louis XIV was injudicious enough to 
acknowledge his son as king of England riiis insult 
oxaspomtod public opinion in that country , tho To^ 
parliament was dissolved, and tho last obstacle to 
"William’s warlike policy was swept away V illiam mm- 
Bolf died in March 1702, but ho loft tho continuance of 
his policy to tho able hands of Marlborough and Hoinsius 
Tho war which tho emperor had commenced single-handed 
in 1701 became general m tho next year r -m- r 

ItiBnocdlcss to follow the military operations of thoWwof 
War of tho Spanish Succession, which have been Spmish 

famous by the exploits of Eugene and Alarlborough ine 
chief scenes of hostilities were tho Netherlands, Germany^ *,ou. 
and Italy, in each of which tho French suffered fatal an 
humihatang reverses At first the peninsula of ^ 
not directly concerned in the war The Grand A banco 
did not mm at excluding Philip from the Spanish 

monarchy as a whol6, hxit only JJjSi mfluent 

maritime powers wushed to preserve from French iniiuonce 

S * 1703 Mro n ot »' 
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France and concluded the Methuen treaty inth England 
Tbia openea the Femnsnla to the allied forces and 
necessitated a revision of the terms of the alliance 
Pedro's support could onij bo purchased by the expulsion 
of the French from Spain, and the allies now determined 
to claim tho vihole Spanish inhcntanco for the archduke 
Charles. In 1704 the archduke appeared in Portugal, 
and the English fleet, under Sir George Hooke, captured 
Gibraltar As the assistance of the Portuguese was onl} 
halfhearted, it was decided in 1705 to seek a nciv open 
mg in tho cast Catalonia, always inclined to revolt 
against its rulers, and recently irritated by tho conduct of 
Phibp V , offered a convenient base of operations Tlic 
bnlbant but ecccntnc earl of Peterborough succeeded in 
capturing Barcelona, and by tho end of tho j car the arch 
duke was acknowledged as Charlas III in Catalonia, 
Valencia, and Aragon A great effort on tho part of 
Philip to recover tho lost provinces was repulsed, and a 
simultaneous advance of the allies from tho cost and from 
Portugal compelled him to evacuate ^ladnd, where Charles 
in. was formally proclaimed But tho provincial dis 
union, which had so often hampered tho Hnpsburg kings, 
proved tho salvation of their Bourbon successor Ihe 
Castilians refused to oboj a king who was forced upon 
them from Aragon, and their religious instincts were 
offended bj the alliance of Charles with the heretics of 
England and Holland Disunion among tho allies aided 
the revolt of Castile, and by the end of 170G Charles III 
found himself compelled to evacuate his recent conquests 
and to return to Barcelona In 1707 tho allies attempted 
another invasion of Castile, but they were routed bj tho 
duke of Berwick at Almanza, and Aragon and Valencia 
wore forced to return to their allegiance to Philip V 
For the next two years the war in tho Peninsula languished 
Charles III received reinforcements from Austria under 
Stahremberg, but he was unable to do more than retain 
his hold upon Barcelona. In 1710 tho cause of tho allies 
received a new impulse from the arrival of Stanhope with 
supplies of men and money from England Under 
the joint command of Stanhope and Stahremberg the 
army advanced westwards from Barcelona, defeated Philip 
V at Almenara and Saragossa, and for tho second time 
occupied Madrid The disasters which tho French had 
expenenced in other parts of Europe had broken the 
pride of Louis XIV, and he was prepared to purchase 
peace by wcnficing his grandson A treaty would have 
been concluded to this effect at Gertruydenburg, if tho 
aUieshad not insisted that the French troops should be 
employed in forcing Philip V to accept it Louis XIV 
refused to take arms against his own familv, and a sudden 

enemies wished to force upon lura 
Sn ™P®sible to maintain Madrid in 

^e of the enthusiasm of the Costihans for his rival 
m capital of Spain was of no importance from a military 
On determined on its ovacuatio^ 

lJu^ XIV 2 ^e foUowed by VendOrac, whom 

grandson’s assistance^ Stan- 
Brihuega, was compelled to capitulate 

confined to Cataloni^ archduke was once more 

left the AustrTn temtontf to to Zto Jr. tof a«hduke 


Charles, who was soon nftenvards elected emperor as 
Charles To allow him to obtain the Spanish succes- 
sion would be to revive the empire of Clmrlas V, and 
would bo even more dangerous to the balance of power 
than tho recognition of Philip V with adequate Fccuritics 
against the union of trance and Spain 'Jhc object for 
which tho allies had been making such immense exertions 
was now a result to be averted at nnj coi-t 
In these altered circumstances, Bolingbrokc, the English Tnatv of 
minister, hurried on the negotiations with France which Utv^bt 
resulted in the treatj of Utrecht between England, I rance, 

Spain, and Ilolland Philip V was acknowledged as 
king of Spain, on condition that he should formally 
renounce all eventual claims to the crown of France But 
the partition of the Spanish monarch} was insisted upon 
bj the allies Tho Netherlands were to be handed over 
to Austnn, on condition that the Dutch should garnvon 
tho Lamer fortresses Austnn was also to receive tho 
Italian provinces of Sjnin, with the exception of Stcilj, 
which WM given to the duke of Snvoj with the title of 
king England natiimll} obtained considerable advant- 
ages from a war in which she had borne so prominent a 
part The acquisition of Gibmltor and Minorca gave her 
the control of the >rcditcrranean The antntn conferred 
upon her thcpnnlcgo of importing slaves into the S}janish 
colonics, and she also obtained the right of sending a 
single V csscl into tho South Seas France had to recog- 
nize tho Protestant succession, and to cede Newfoundland, 

Acadia (Nova Scolm), and Hudson’s Baj Charles M 
refused to accept the terms offered to him nt Utrecht, hut 
bo found^ it impossible to cany on the war by himself, 
and in 1714 he made peace with 1 mnet by the treaty of 
Kastatt Bnt he still retained tho title of king of Spain, 
and showed no willingness to acknowledge Philip V 
The great blot on the conduct of the allie.s in arninging 
the treaty of Utrecht was the dc-crtion of tho Catalan.^ 
hod rendered sue!) loyal services during the war 
They were left to tho tender mcrcic-s of Philip V, who 
sent Bervnek to reduce tho rebellious prov mcc Barcelona 
resisted for many months with tho heroism of despair and 
vm well nigh reduced to ashc-s before it could bv taken 
(September 1714) Mith its fall all resistance came to 
an end The three Aragonese provinces were depnved of 
the tot remnants of tboir ancient pnvilcges, and were 
hencefortb ruled from Sfadrid under Castilian lavw 

^^ltb tho final ncce.<!Sion of a Bourbon king Spam 
entered upon a new ponod of history, in which it once 

r part in Eurojican imlitics 

Too death of Louis XIV (1715), and the acquisition of 
the regency m France by tho duke of Orleans, destroved 
fto close connexion that had hitherto existed between 

biOTled, tho slave of hia aifo and his confessor, hut ho 
h^ certain definite bcliemcs to xvliich ho clung with tho 
obstinacy of a weak character In spite of hm cnlnmn 

to hored^ry claim, even if ho had to resign the crovvS S 

project he was encouraned hr rl and m this 

■IH. V.n« h,a SVtSi^d”^ r»,“ 
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ccssor was spocdily found for Iior in tlio person of Elizabeth 
Farncse, nioco of tbo duke of Parma, who was suggested 
by Alberoni, at that timo agent for Parma at Madrid 
Tho now queen speedily obtained unlimited ascendency 
o\cr her husband’s mind, and she displayed an unbridled 
ambition and a capacity for intrigue astounding in one 
who had been brought up in complete retirement As 
Philip’s sons by his first wife would ovciudo her own 
ruildron from tho Spanish throne, she was anxious to 
/obtain for tho latter the reversion of tho duchies of Parma 
/ and 'Tuscan}, to which she had an eventual claim With 
/ this end in i low she oncoumgcd her husband’s designs in 
^ Italy, while personal ambition made her eager to see him 
Adn/inis on the French throne Her favour gave tho conduct of 
of Spanish affairs for a short period to her countryman 
A’berouu ^Ylboroni, one of tho strangest personages of tho ISth 
’ century Tho son of a gardener at Piacenza, ho had 

sought a career in tho church, and had come to Spain m 
tho suite of Vendoino, whoso favour ho had won by com 
bining tho functions of a cook and a buffoon After tho 
death of his patron ho remained in Spain, and conceived 
an ardent affection for tho country of his adoption Baised 
to pow or by the part ho had played in effecting tho king’s 
marriage, ho determined to exalt Spam from its long do 
prcssion to tho position it hod once occupied in Europe 
His domestic reforms showed that ho had a real capacity 
for go\crnniont Commerce and industry roviicd under 
his {latronago, tho army was reorganized, and tho revenue 
increased But his chief attention was given to tho navy, 
tho real foundation of tho former greatness' of Spam 
Foreigners who had known the country under Charles II 
or during tho Succession War wore astounded at tho 
strides which it had made under tho now administration 
Alberoni himself is said to have assured Philip that with 
^i^o }cars of peaco ho would make him tho most powerful 
Bo\croign of Eurepe But these years of ponce ho was 
not destined to haic. Alberoni cordially approved tho 
Italian designs of Philip, ond hoped to employ tho restored 
might of Spam in freeing his natno country from tho 
hated rulo of Austria Ho had less sympathy with the 
king’s hankering after tho French crown and his enmity 
to tho regent Orleans But ho held oflico only by tho 
royal favour, and could not venture to sot up his own will 
against that of his master Ho was convinced, and not 
without reason, that oiorj thing would go well if ho could 
secure tho English alliance 

But tho attitude of Spam had already awakened sus- 
picion in Franco, and tho ready mind of Dubois had 
conceived a plan for thwarting Alberoni Ho detorramod 
to desert tho policy of Louis XIV and to conclude a 
close alliance between Franco and England This wm to 
bo based upon tho common danger from rival pretenders, 
which urged tho houses of Orleans and Hanovor to niam- 
tam the provisions of tho treaty of Utrecht. Anagroo- 
moiit was arranged between tho two states in 1/16, an , 
being lomed by Holland m January 1717, was known ns 
tho 'Triplo Alliance This was a groat blow to Alberoni, 
and made him anxious to postpone all hostihties until his 
preparations w ere complete But his hand was forced by 
tho indignation excited in Philqi Y ’s mind by an msul 
offered to him by tho omperor Tlie grand inquisitor 
of Spam was arrested m Lombardy ns n rebel a^inst 
Charles lU, liis lawful king Philip Y decided for an 
immediate rupture, and Alberoni against his will had to 
send an expedition to Sardinia, which overran the island 
m 1717 The enthusiasm excited in Spam by the 
unwonted nows of a military success was increased in 
1718 when another Spanish force occupied Sicily But 
meanwhile Charles VI had appealed to Franco and Eng- 
land for assistance against this rupture of the treaty of 



Utreclik The Triplo Alliance, reinforced by tho junction 
of Austria, became tho Quadruple ./Uhance (August 1718) 
Tho resolution of tho allies was convincingly displayed m 
a naval encounter in which Admiral Byng destroy^ the 
Spanish fleet off Capo Passaro 
Hitherto the only fault to be found with Alberoni’s 
schemes is that they were attempted prematurely, and 
fhis was tho fault of tho king rather than of tho minister 
But tho Quadruple Alliance drove him m despair to form 
those far-reaching projects which are generally associated 
with his name, and which have given rise to the unjust 
impression that his whole policy was chimerical and 
unsound To moot the hostility of England and Franco 
he must make use of internal divisions Ho invited tho 
Pretender to Spam, prepared an expedition in his behalf, 
and concerted with Count Qorz, the minister of Charles 
XII, a grand scheme by which Sweden and Russia were 
to combine m supporting tho Jacobites against George I 
At tho same time, through the Spanish envoy Collamare, 
ho organized a conspiracy among the numerous opponents 
of tho regent. All these schemes broke down simul- 
taneously Charles XII was killed at tho siege of an 
obscure town in Norway, Gorz was executed by his 
successor , tho Spanish fleet which was to carry tho Pre- 
tender to England was wrecked , tho conspiracy of Col 
lamare was discovered ond suppressed. France declared 
war, and sent an army under Berwick across tho Pyrenees 
An English fleet gratified tho national love of a maritime 
monopoly by burning along tho Spanish coast the vessels 
and docks which Alberoni had created Tho emperor, 
who had just ended a war with Turkey by tho treaty of 
Possarovvitz, was able to send a force which succeeded in 
rocovermg Sicily Alberoni was sacrificed to appease tho 
enemies of Spam, and was exiled from tho kingdom ho 
had served so loyally in December 1719 A month later 
Philip V accepted tho terms imposed upon him by the 
Quadruple Alliance He had to confirm his renunciation 
of tho French crown, and also to abandon all claims on 
tho provinces of Spam which had been ceded to Austria 
by tho treaties of Utrecht and Bastatt Ho also allowed 
tho omperor to retain Sicily, tho duke of Savoy being 
compensated with Sardinia On the other hand Charles 
Vi’s pretensions to the Spanish crown wore definitely 
abandoned, and tho allies recognized tho eventual claims 
to Parma and Tuscany of Philip’s children by his second 
marriage, on condition that those duchies should never be 

united with Spam , 

In spite of tho conclusion of peace, Philip continued to 
cherish his animosity against Charles VI , cspecialljr ns 
tho latter showed an inchnation to evade tho condition 
about Parma and Tuscany by encouraging other claimants 
to come forward To gratify this passion, Philip wont so 
far ns to lay aside his old enmity against the duke ol 
Orleans, and to authorize tho negotiation of a close 
alliance with Franco His oldest son, Don Lui^ wns 
married to a daughter of tho regent, ““d ^1®"“ 
betrothed to tho infanta Maria Anna But the death of 
Orleans in 1723 gave a new direction to tlio 
In 1724 Europe wns astounded by tho news that Iliilip 
had abdicated m favour of Don Luis, and had gone into 
retiromont at San Ildefonso This act was gf % ^Jri- 
buted to tho indolonco and superstition which fo™ed the 
basis of his chnracwr, but tho real motive vvas 
a desiro to remove tho chief obstacle to his 
Franco Louis XV, however, disapixuntcd 
tions by continuing to live, and tho queen soon wcarie o 

oitrht months, and to tho surprise of the world Philip V 
olSfrS ta retret to ero»o'ttal lo 

had laid down of his own accord ^ 
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The queen returned to power more determined then 
ever to carry out her favourite scheme of obtaining an 
Itahan principality for her eldest son Don Carlos As 
France and England had shown themselves lukewarm in 
the matter, she resolved to turn to her husband's enemy, 
Charles VI This scheme was suggested by a Dutch 
Bipperda. adventurer, Eipperda, who inspired Elizabeth with a 
behef that the Anstnan alliance would enable her not 
only to effect her object in Italy, but also to regain 
Gibraltar and Minorca for Spam ^is was rendered the 
more probable by the fact that Charles VL had quarrelled 
with England about the foundation of the Ostend Com- 
pany The conduct of the affair was entrusted to Dip 
perda himself, and while he was at Vienna a great impulse 
was given to the negotiation by a complete rupture 
between Spain and France The duke of Bourbon, who 
had become chief minister in Franco after the death of 
Orleans, had set himself to reverse the policj of his pro 
decessor To complete this, he sent the infanta back to 
Spam and married Louis XV to Maria Leczinska, 
daughter of the ex king of Poland This insult removed 
the last scruples of Philip V about the Austrian alliancei, 
and in April 1725 Bipperda concluded the treatj of 
Vienna. The mutual renunciations arranged bj the 
Quadruple Alliance were confirmed Spain recognized the 
settlement of the Austrian succession bj the Pragmatic 
Sanction and promised great commercial jirivilegcs to the 
Ostend Company, while Charles VL pledged himself to 
secure the succession of Don Carlos in Parma and Tuscan} 
and to use his influence with England to obtain the reotitu 
tion of Gibraltar and Mmorca By a secret treat} Cliarlos 
further undertook, in the case of England’s refusal, to 
assist Spam with arms and also to scud aid to the 
Jacobites These terms were soon divulged by the indis 
creet vanity of Bipperda himself, and England and France 
formed the counter-league of Hanover (September 1725), 
which was also joined by Frederick VTilham I of Prussia, 
though only for a short time 

Bipperda returned to Spam, to bo rewarded with the 
office of chief minister But his success seems to have 
turned his head , his boasts about the grand results to bo 
expected from the Austrian alliance proved to bo ill 
founded, and his fall was ns sudden as his nse had been 
^ter a brief period of exile in England, he sought a new 
homo in Morocco, where he became a convert to Islam 
and died in 1737 But his pohey was continued by hu 
successor, Don Joseph Patino, who sent a fleet to lay siege 
to Gibraltar Europe was now divided into two hostile 
le^es, but the outbreak of a general war was averted, 
partly by the ^cific inchnations of Walpole in England 

growing codness 
had been led 

Vnal Vienna by a momentaiy piqne against 

Ssn bad more tb lose 

than to gam by favounng the Spanish designs upon Italy 
Aroordingly, m May 1727, while the sieg^of Q?bSr 
TnH over his obhgitions to Spam 

Fr^nT The"ffinTr“”"" ^ England and 

^ u Y Company was suspended, and the 

?5SS'tot^Enrn^"”“’ Tuscany, and Gibraltar were 
merred to a European congress at Soissons The Spanish 

Government found it impossible to hold out in isolation 

The congr^ of Soissons was a complete failure, and 

^ obtaming her ends The birth of a son to 
^nis XV reiMved into the background all idea of the 
TOcc^on in France, and the attitude of Charles VL 
proved that he woul^ do nothing for Don Carlos, Undw 


these circumstances there was no alternative but to sacn- 
fico the prospect of recovering Gibraltar and Minorca and 
to seek tho alliance of England and France By tbc 
treaty of Seville (Hovomber 1729) these powers, with 
Holland, concluded an offensive and defensive alliance 
with Spain Tho priiilcges iihich tho latter countiy had 
conferred upon tho Oatend Company were revoked Don 
Carlos was recognized as tho heir to Parma and Tnscany, 
and to enforce his claims these provinces were to be 
occnpicd by GOOD Spanish troops Charles IT , astounded 
at this sudden change in tho o-spect of affairs, took active 
steps to oppose this occujintion of the duchies. He 
collected 30,000 troops in Italy, and when the old duke of 
Parma died m January 1731 he seized his territories os 
an imperial lief Elizabeth called upon her allies to carry 
out the treaty of Sci ille, but Walpole and I Jemy were 
unuilhng to resort to hostilities. Luckily Charles VI 
thought more of securing his daughter’s succession in 
Austria than of an} thing else By promising that Eng- 
land would guarantee the Pragmatic f^nition, Walpole 
induced tho cmiicror to conclude tho second treat} of 
Vienna (March 1731), which dissolved the Ostend Com- 
pany and confirmed the provisions of tho treat} of Seville 
In 1732 English ships conveved Don Carlos and the 
Spanish troops to Ital} Parma and Piacenza were 
immediately occuiucd, and the grand-duke of Tuscany 
acknowledged Don Carlos ns lus heir 

In the long and intricate senes of negotiations of which 
wo have given a brief summer} the guiding thread is the 
grasping ambition of tbe queen of Spain That ambition 
was b} no means batisficd by tho results obtained in the 
treat} of ^ icnna. Austna still held the Italian provinces 
of Spam and was looking out for an opportunit} to expel 
Don Carlos from central Italy England retained her 
hold upon Gibraltar and Minorca, and claimed a mantime 
and colonial supremacy which threatened to thwart all 
schemes for the revival of Spanish commerce Ebzabetb 
never relinquished for a moment the hope of humiliating 
England and cxiiclling tho Hapsburgs from Italy Cit~ 
cumstanccs at this time wore more favourable than they 
bad ever been before. The able administration of Patino 
‘ tho Colbert of Spam,” had restored order m tho Spanish 
finances, and had already made considerable stndcs 
towards tbc creation of a formidable fleet But the great 
advanta^ lay in tho fact that tho death of Orleans and 
the birth of children to Louis XV had removed all 
obstacles m the way of an nllionco between Spam and 
trance The clo'-o union between the two branches of 
the house of Bourbon, which the Grand Alliance Lad 
endeavoured to avert, and which circumstances had post- 
pon^ for twenty }ears, was now to become an accom- 
phshed fact In 1733 "an eternal and irrevocable family 
compact ' was signed by the Count Bottembourg and Don 
Joseph Patino France and Spam pledged themselves to 

jegard both to Austna and 
-Lnglaud, the object of which was to destroy tho Italian 
ascendenc} of the one and the commercial monoimly of 

constituted a dange^ to 
liardly less than the aggressions of Louis ^V 
was kept a profound secret, and, though its existence was 
more than snspected at the time, its fnll importance Las 
no^een apprehended until recent times. 

pohey wMo&r^^bvt^A catr^tig out this commoniyarof 
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Franco, Spain, nnd Sardinia concluded tlioloagno of Turin 
(October 1733) for llio partition of Charles Vi’s Italian 
pro\ incca. Tho cliiof oi onts of llio u-nr, from tlio Spanish 
point of 1 lew , ivero the occupation of Naples and Sicily 
b} Don Carlos. It uas intended that ho should hoop 
these kingdoms, nnd that Parma and Tuscanj should bo ■ 
transferred to Ins younger brother Don Philip But | 
Floury, seeing an opportunity of scouring his oun ends, i 
refused to continiio tho unr for tho aggrandizement of 
Spain In 173,") lie eoncluded tho proliiiiinnries of a pence I 
uith Austria bj mIiicIi Don Carlos was to bo recognized j 
ns king of tho Two Sicilies, Charles VI uns to bo com- 
pensated Mitli Pnrinn, nnd Ins soninlan nos to rccciio 
Tuscany in owhnngo for Lorminc, which was oiontuall}' 
to pass to Franco Tho Spanish queen was bitterly indig- 
nant at tho desertion of her ally , at tho cession of lior 
native Pnrinn to Austria, nnd at tho failure to provide 
any thing for her second son Sho struggled hard to pro 
long tho war, but tho only result of her mnnaiivrcs was 
to postpone tho conclusion of tho definitive treaty until 
1739, when tho preliminaries were confirmed 
War of i^Icanwlnlo Spain had become involved in a maritime 
Tenklns’s <pinrrel vv ith England Tho restrictions '•^posed by tho 
treaty of Utrcclit upon English trade with tho Simnish 
colonics had been systematically evaded by' tho dovoloiv 
ment of a sv stem of organized siniiggling on tho part of 
tho British traders The Spaniards, encouraged by the 
secret compact with France, refused to tolerate an abiiso 
which their vvcnknc'S had compelled them to connive at 
in tho prev lous century To jiut a stop to it they rigidly 

enforced their right of search, often seizing British vessels 
on the high seas and treating tho crows with gross 
brutality Tins gave nso to great ill feeling between tho 
two nations, which was increased by other colonial dis 
putes about tho riglit of gathering logwood in Cnmpcacliy 
Bay nnd on tho frontiers of 1- londa Tho iiopular indigna- 
tion in England, which 'Wnlpolo’s opponents fanned for 
their own purposes, was raised to fever heat by tho story' 
of .Tonkins, an English captain, who maintained that ho 
had been tortured and his cars cut oil by a Spanish qttarda 
cooin V alpolo, who had refused to bcliov o in tho Family 

Compact, nnd had steadily' adhered to a policy' of peace, 
was compelled by tho popular clamour to declare war in 
October 1739 Tho maritimo opcmtmns which followed 
were insignificant Admiral Vornon took Porto BoIIi^ 
and Anson plundered Pnyta, but England was distmcted 
by party jealousies nnd her naval orgnmz.ation had fallen 
into disorder during tho long peace Luckily for hc^ 
Patino hod died m 1736, nnd tho impulse which ho had 
civ on to tho Spanish navy ended wath him But before 
long tho quarrel was absorbed in tho great European war 
w Inch arose about tho Austrian succession 
Woroftho Charles had persuaded almost every Europran 
Anstnnn novver to guarantee tho Pragmatic Sanction, but the suc- 
snrees cession of Jlaria Theresa to his territories was not in tUo 
least facilitated by tho paper promises to support her 
England was almost tho only power that adhered to its 
ongagomonts Frederick of Prussia advanced an obsolete 
claim to Silesia, and Franco seized tho opportunity to 
humiliate tho house of Hapsbiirg Spain hastonM to join 
tho coahtion against tho unfortunate lioiross 1 hilip > 
claimed to represent tho Spanish branch of tho Hapsbiirgs, 
and pleaded tho old family agreoment by which they were 
to succeed on tho o\tinction of tho Austrian hne Tboro 
was no possibility of so absurd a claim being recogmzcd, 
but it opened tho prospect of recov oring tho lost provinces 
in Italy Sardinia was gained over by tho promise of 
wart of Lombardy Naples nnd Sicily vvoro already in 
tho hands of Don Carlos. It scorned hardly possible that 
Jilana Theresa, pressed by enomics on every side, could 


successfully defend her Italian temtories. A Spanish 
army under Sfontemar was embarked in French vessels, 
and, after evading tho English iloot, landed in the Qulf of 
Genoa in 1741 The first news was discouraging, os 
Charles Emmanuel of Sardinia, ready like his predecessors 
to soil his nllmnco to the highest bidder, had been bought 
off by Iilnria Tlierosn It was not till 1742 that tho 
campaign bogan w'lth an advance upon Modena, where 
the duke had promised his support to Spam But tho 
Austrians and Sardmians wore tho first in the field 
They evpolled tho duke of Modena from his torritonos, 
and drove [Montemar to retreat towards Najiles At 
tho samo time tho English fleet appeared before Naples, 
and tho threat of an immcdiato bombardment compelled 
Don Carlos to promise a strict neutrality during tho rest 
of tho war Count Gages, who was sent to supersede tho 
unsuccessful Montemar, was unable to recover tho lost 
ground, and tho first campaign ended without any sonoiis’ 
ndv antago to either side beyond tho Austrian occupation 
of Slodona In 1743 Gagos again attempted tho invasion 
of Lombardy, but was defeated at Campo Santo nnd 
repulsed Austria and Sardinia concluded a close alliance 
in tho treaty of Worms (September 1743), which was 
negotiated by England Franco nnd Spam sought to 
meet this coalition by renewing tho Family Compact nt 
Fontnmobloau (October 1743) Franco undertook to aid 
in conquering tho Afilancse for Don Philip, to declare war 
against England, nnd not to make ponco until Gibraltar, 
and if possible Minorca too, had been restored to Spain 
Don Philip himsolt was sent with a Spanish army through 
southern Franco, but ho failed to forco a passage through 
tho Alps Tho campaign of 1744 was indecisive, but in 
llio novt year tho groat efforts made by hlana Theresa to 
recover Silesia gave her opponents in Italy an opportunity 
of winch they were not slow to avail themselves Gages 
offooted a junction nt Genoa with tho combined French 
nnd Spanish troops under Maillobois nnd Don Philip 
Advancing into Piedmont tho allies took Tortonn, and 
after occupying Parma and Piacenza they invaded Lom- 
bardy This move effected tho desired object of soparnt- 
in" tho Austrians and Sardinians Schulonbiirg hurri^ 
off to tho defence of Ins mistress’s tomtones, nnd the 
allies at once turned upon Oliarlos Emmanuel nnd defeated 
him at Bnssignano Tho French wished to complete tho 
conquest of Piedmont, but tho Spaniards insisted upon 
ronowing tho invasion of Lombardy Tlint province was 
now entirely undefended, ns tho Austrians had returned 
to tho assistance of Charles Emmanuel, who detained 
them by tho threat that if ho wore deserted ho would 
innko terms with tho allies One town after another 
surrendered or was taken, nnd in Decombor Don Pliilip 
entered afilnii in triumph But meanwhile Maria Theresa 
had ended tho Silesian War by tho treaty of Dresden, Md 
was thus enabled to sond romforcomonts into Italy llio 
tide of success turned with marvellous rapidity Iho 
Spaniards evacuated Lombardy, ond were soon driven 
from all their conquests in Piedmont except Tortonn At 
Piacenza, to which the Bourbon niiny had retreated, it 

was completely defeated by tho Austrians 

At this juncture tho nows arrived from Spam 
Philip V had died on July 9. aud hod been succeeded by 
Ferdinand VI , tho only surviving son of lus first 
Elizabeth Farncso, » tho termagant, 

whoso ambition had kept Europe embroiled ter thirty 
years, wont into rotironiont nt San Ildotenso This o 
Ltumlly influenced tho war in Italy It nas not ikdy 
Ihat th? now king, who had never ^^con °n f °d term^^ 
with his stepmother, would expend hSf 

blood and treasure to obtain o ter nis uai 

bSr, B[is Urst act wqs to supersede Gages by the 
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tnsirqms of Las Minas, who fonnd the Spanish army at 
Tortona and hastened to withdraw it from Italy into 
Savoy, which Don Phihp had occupied since 1742 The 
Austrians at once besieged and captured Genoa, thus 
cutting off the possibihty of a renewed invasion of Italy, 
except through the well guarded passes of the Alps 
From this time the mihtaiy operations ceased to have any 
direct importance for Spain, and all interest centred in 
the negotiations which were earned on at Breda in 1747 
and transferred to Aix-la-Chapelle in the next year The 
chief obstacle to peace was the demand of a pnncipaht^ 
for Don Phihp, which Ferdinand VL persisted in as 
necessaiy for the honour of Spain Mana Theresa had 
already made sacrifices to Prussia and to Sardinia, and 
resented the idea of ceding any more of her temtories 
But the persistence of England earned the day, and in 
the treaty of Aix.-la Chapelle (October 1748) Don Philip 
obtamed Parma, Piacenza, and Guastalla as an hereditary 
pnncipahty, on condition that they should revert to 
Austria on extinction of his male descendants. This was 
the sole advantage gained by Spain Austna retained 
Lombardy, shorn of the portion promised to Charles 
Emmanuel , and the commercial and naval ascendency of 
England remained unshaken. The recovery of Gibraltar, 
wlmdi at one time Phihp V had confidently expected, was 
now farther off than ever 

Ferdinand IT. was as feeble in health and os averse to 
busmess as his father had been, but he was equally 
obstinate on certain points. He would have nothing to 
do with the aggressive pohey of his stepmother or with 
the Bourbon schemes for the humiliation of England 
His accession broke off the Family Compact, and ^ve to 
Spain the unaccustomed boon of thirteen years’ peace 
His aim was to hold the balance between the rival powers 
of western Europe, and in this he was aided by the discord 
between his two ministers, Ensenada and Carvalho, of 
whom the former favoured France and the latter England. 
TTheu Kaunitzi the Austnan envoy at Yersaille^’ was 
eudeavourmg to negotiate an alliance between the Haps- 
burgs and Bourbons, Ferdmand seized the opportunify to 
conclude the treaty of Aranjue^ which guaranteed the 
neut^ty of the Italian provinces of the two families 
On the outbreak of the Seven Years’ War lu 1756 great 
efforts were made to draw Spam mto the struggle 
France offered Minorca, which had been lost by Byng at 
the first outbreak of hostilities, and England hastened to 
make the counter proposition of a cession of Gibraltar 
Ferdinand, however, refused both briber and mamtamed 
his policy of peace till his death in 1759 

This event gaTO the Spanish crown to Charles JJL, who 
had ruled the Two Sicihes smee 1735 His section 
threatened a^ee^ reversal of Spanish policy The new 
king was a true Bourbon, and natniaUy mined to The 
Fran^ a hance He bad an old gradge^S En^l^d ^ 
for the treatment he bad received in the War of the 
Austnan Recession He also owed a debt of eratitude 

of Aaples to his third son, whereas by the treatv of Aix- 

if brother Philm 

of Parma. In ^ite of these motives, he hesitated for 
two y^ to take a decisive step Spam was not nre- 
^d for war, and Charles had n?ver LdiauTaTprovS 

England under Pitt’s administration and 

mantime and colonial ascTiTency 


of this agreement, proposed an immediate declaration of 
war against Spam, but ho failed to convince bis cabinet 
and resigned His successors, however, were driven to 
adopt his policy, and in January 1762 hostilities com- 
menced between the tao countries But Spain only 
entered the war to share the disasters which France had 
already begun to suffer An invasion of Portugal, which 
had been regarded as a defenceless prty, was foiled by 
English assistance, and the English fleet captured ilar- 
tmiqne and Havana The Bourbon jmwers fonnd it neces- 
sary to implore peac^ and it was fortunate for them that 
the English government had passed into the hands of 
Bute, who was eager to diminish the influence of Pitt by 
terminating the war By the treaty of Paris (February 
1763) England recovered ilinorca, extended its colonies 
in every direction at the cxjicnsc of France, and rejected 
all the demands which Charles HI had advanced on 
behalf of Spain. 

In spite of the treaty Charles HL’s foreign iiohcy 
continued to be guided by jealousy of England, and he 
clung to the French alliance ns the only means by which 
he could avenge his recent humiliation In this he was 
encouraged by his foreign minister, Gnmoldi, who was so 
devoted to Franco that Choiscnl declared himself to be 
more powerful at Madrid than at Versailles. In 1770 a 
dispute about the Falkland Island^, from which the 
English settlers had been expelled by a Sjuinish force, 
would probably have led to a renewal of war if a domtstic 
intrigue bad not succeeded at this juncture in overthrovv- 
ing ChoiseuI For the next few years a marked coolness 
grew up between Franco and Spain, which was increased 
when Lotus XITL disappointed the hopes that had been 
formed of bis accession and left ChoiseuI in retirement 
Gnmaldi, chagrined at the failure of an alliance on winch 
all his schemes were based, resigned office m 1777 and 
was succeeded by Count Flonda Blanca, one of the most 
distinguished of the able ministers vvho ruled Sjiam 
dunng this penod. The change o5 ministers made no 
difference to the pohej of Charles lU , ■whose obstinacy 
was in no way inferior to that of his predecessors. For 
many years Spam and Portugal had been engaged in 
disputes about the frontiers of their territories m South 
Amenca, disputes which were rendered more bitter by the 
areo^nco of Pombal, the Portuguese minister The death 
of Joseph L m 1777 and the consequent dismissal of 
Pombal enabled Flonda Blanca to negotiate the treaty of 
ban H^foimo, by which Sacramento and the navigation 
of the Bio de la Plata were ceded to Spam, and a definite 
boundary was drawn between Brazil and Paraguay on the 

V?® °***®>' This was followed in 

by the conclusion of a perpetual alliance at 
the ^rdo, by which Portugal was attached to the interests 
of the Bonrlmn states These treaties, which Florida 
Blanra regarded as among the most signal successes of bis 
ministry, came very opportunely to enable Charles III to 
the schema that had Jain in abeyance since 1763 
England was involved in a desperate struggle with the 
Bon!!T ol^^’orth America, and thif offered the 

long^esited opportunity for revenge. In 
entered into close aUiance with the cdomst^ 
and m the next year Spam followed her example Everv- 

•fly TeoiSS' f’" ••d most comiMt 

Dower nf Tnrtf\Titt ^ jt ^ wicn fne whole mantime 
power of Europe, and was also hampered by domestic and 



1 


CIURTil^ Iir 


S P A X 


Iri'ih troubles »Spnin succeeded m capturing Minorca 
and laid close siege to Gibraltar Slanj of tbo West- 
Indian islands ucro captured fiom tbo English, and the 
surrender of Cornu allis at Yorktoun doslroj'cd the last 
hope of restoring American dependence Tbo most con- 
fident hopes ucro entertained of stripping England of the 
great bulk of its colonial jio'scssions Sut in 1782 the 
tide of success turned Eodnoj, by the noxol iiianoemro 
of breaking tbo hue, destrojed the French fleet in the 
IVcst Indies, while the heroic defence of Gonornl Elhott 
and the opportune arrival of supplies under the conaoy 
of Lord Howe saied Gibraltar from o\cr« helming odds 
The want of unanimitj among the allies, each of whom 
thought onij of its oivn interests, Jinstoned the conclusion 
of peace in 1783 The halt} of Versailles, by which 
Spain kept Jliiiorca and obtained the Flondas, was the 
nio-it honourablo which that country had concluded since 
Catcau Cambrisis. But the failure to recover Gibraltar 
was a bitter disappointment to Charles III, who con- 
tinued till Ills death (December 14, 17S8) to cherish the 
scheme of renewing the war, though the grow ing disorders 
in France made it more and more certain that ho could 
no longer rclj upon tho assistance of that countrj 

The reigns of tho first three Bourbon kings form a 
ofspiln period of great importance in &[)aiiifah liistorj At the 
iHtlio end of the 17tU conturj Spam appeared to bo a lifeless 
corpse, over wlncti the othoi powers of Europe could con- 
tend at will In tho 18th century men were astounded 
to see that countri rise w ith renew ed i igour to play onco 
more an indepondont part on the international stage 
This rein al was duo in tbo first place to tho change of 
dinnsti Another Hapsburg would probably have wn- 
tmued the obsolete policj of bis predecessors The 
accession of tbo Bourbons introduced into Spam the 
inetbods and ideas of government wbiclv bad msed France 
to crcatncijs under Bvcbclion, Masavin, and Colbeit. tno 
two great problems to bo grappled wiUi were the profound 
depression of trade and agriculture and the fatal wealth 
and ascendency of tbe cburcli Philip ^ , feeble as he 
was pcrsonallj, began tho movement in advance even 
during tbo Succession WaT Ibo abolition of the md 
prov incial independence rendered possible a more regular 
and centrab/ed govomraent, an increase of tbo revenue, 
and tbo removal of tbo old impediments to trade between 
tbo various provinces. Tho French oflicers who accom- 
panied the king gave a now organwation and new tactics 
to tbo Spanish army Under tlio influonco of tbo princess 
Orsini Philip seemed inclined to attack oven the proscrip 
tiv 0 privileges of tbo clergj His marriage wath Elmhoth 
l^arncso sav ed tbo liiorarcby and diverted his attention to 
™ of aggrandwement But tb^e wars J 

bv purcl) political motives , tbo old Hapsburg idea of a 
rcliious propaganda was for over abandoned And 
durmg the war tho task of internal reform was 
Sef than neglected Tbe efforts o Alberoni and 
Patino gave Spain a nav> moro powerful than that of 
Philip H The conquest of tbo Two SiciliM and the 
acquisition of Pnrma, though tbej brought ^^le diiwt 
advantage to Spam, yet gave conclusive evidence that the 
old lotbargj Imd been shaken off and that the 
was capable of oaortions and sacuficos which bad long 
appeared impossible Tho poiiod of peace under Fe^i 
nand VI was an inestimable boon to Spam 
lightened, production was facilitated by tbe removal of the 
mSt crashing burdens, jet at tbo same time tbo rovonuo 
J^proved and tbo chronic deficit of previous reigns was 
replaced bj a surplus. 'And this princo took a stop wbi^ 
S one would Imv 0 ospoctod from him The concordat of 
1753 was the first vmdicatxon of 

of Spam against tbo pretensions of Eome The crown 


assorted its right to appoint to all important benefices, 
and tbo numbor of papal presentations was reduced from 
twelve thousand to fifty-two Tbo rovonuo derived by 
the curia from Spam was proportionately diminished, and 
tbo clergy w ore compelled to recogniro thoir obbgations as 
members of tho body politic This measure was followed 
bj an edict that henceforth papal bulls should not be 
obeyed until they had received tbo royal sanction 

Tbo work of reform, thus tentatively commenced under 
Philip V and Ferdinand VI , was carried still further by 
Charles HI, whose reign is regarded with moro pride by 
tbo Siianmrds than any other since that of Philip II 
Charles had served an apprenticeship m the art of govern- 
ment m Naples, where, wnth the help of bis minister 
Tanucci, bo had successfully graiqiled inth evils similar 
to those from which Si>nm was suffenng Ho would 
have boon a prince quite after the heart of the 18ib 
contnij' if bo had not retained too large a share of tbo 
superstition of bis family He shared to tho full that 
conception of tbo rights and duties of monarchy which 
inspired tbo reforms of Frederick tbo Great and Joseph 
II, and his allegiance to tbe church was fortunately 
counterbalanced by his desire for absolutism His greatest 
work, tbe expulsion of the Jesuits, would never have been 
carried out if bo bad not boon persuaded of its political 
necessity Tho order had already been driven by Pombal 
from Portugal and by Cboiscul from Franco, when Cliaries 
m was convinced that a not m Madrid, provoked by tlio 
financial measures of Squillaci, bad boon promoted by the 
Jesuits This conviction overpowered all scntplos, the 
fathers were promptly removed from the country, and 
Spoin joined the other Bourbon courts in demanding that 
aupprcssion of tho order which was finally decreed by 
Clement XIV m 1773 The Rubicon onco crossed, 
Cluvrles’s ministers urged him on in the path of ecclcsios- 
tical reform The increase of lands in mortmain was 

rostneted, thonnmborof monasteries was diminished, and 

the Inquisition was compelled to moderato its procedure 
and to subordinate its independence to the loynl will 
I For tho papal jurisdiction was substituted a national 
court, tho Soto, cstabhshed at Madrid 

Theso measures, of which the importance in a country 
hke Spam can hardly be over-estimated, were occompamed 
by others no loss notable for tho development of trade and 
agnculturo Tho colonial trade was freed from the old 
rratnction which compelled it to pass through Cadiz, and 
other ports wove opened for its reception 
lactnros were encouraged in every way, 
ordinance in 1773 endeavoured to remove the old pro 
judico against trade by declaring that the engaging in 
indnstnal occupations should not involve anj lo^ of rai^ 
or its privileges Internal communication was facilitated 
by the construction of canals Agriculture was revived by 
the removal of the old prohibition against enclosures,— 
BO long maintained by tho selfish influence of th® 

—by toe planting of trees in the and deserts of 
Spain, and by tho rapid growth jS 

in too course of the century from 6, 1 00,000 to 10 j 41,00 
These incasuios, which are only selected 
number tending in the same direction, are to ®*^**‘*®^® 
three ministers, whoso names reflect its P 

Charles III ’s roign D’Amnda, who succeeded tlie Itoh»n 
Souillaci as finance minister, was an Aragonese noble 
Sio had imbibed the spirit of philosophiwl 
TrZ. Franco He was the first layman who presided m 
tbe^ouncil of Castile, and ho introduced into 
administration a liberal tendency ®pp®cd^era ^ot 

traditions of tbo country His Mews. 
congenial to toe king, and, after to tho 

regard to the Jesuits and the Inquisition, he retirefl 
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embassy in Pans and was succeeded by Campomancs 
The latter was not only a distinguished statesman but 
also one of the foremost representatives of Spanish litera- 
ture He was one of the earbest students of political 
economy, and many of the most enlightened measures for 
the rebef and encouragement of trade are to be assigned 
to him. But his admimstration, which aimed at educat- 
ing the people to a share in political hfo, was almost as 
ahen to the wishes of Charles IH. as the liberal and anti- 
clencal schemes of D’Aranda A far more congenial 
minister was found in Honda Blanca, whose aim was to 
promote the material interests of Spam by the supervision 
of an internal despotism, who stopped the attack on the 
church when its subordiDation was secured, who supported 
the economic reforms of Campomanes, but would only 
carry them out by a rigid bureaucracy, and who conciliated 
the king by falling in with ins foreign pobey even when 
it conflicted with the national welfare 

Mentonous as Charles Ill’s reforms were, it ivould 
give a false impression to represent them as completely 
successful The regeneration of Spam was by no means 
accomplished, and many of the abuses which had been 
groivmg for centuries survived the attempt to efiect their 
annihilation One of the chief causes of this failure was 
the corruption and ignorance of the lower ofl3cial& The 
refonmng impulse was confined to tho educated classes 
and made bttle impression upon the bulk of tho people 
It was of bttle use to devise the most enlightened 
measures when there was no efficient machinery to carry 
them out. Many of the most promising reforms remained 
mere paper schemes The methods employed, too, were 
not always tho best calculated to obtain their end The 
state took too much upon itself, and attempted to dis- 
charge functions which would have been better left to 
local enterprise Hoads were constructed on a magnificent 
scale, but only too often in directions where they were 
not wanted, and they remomed almost unnsed Thus tho 
debt was increased without any improvement of the 
revenue. The return of Charles HI to a nubtaiy pobey 
imposed serious burdens upon the country, and it would 
have been better to have prolonged the peace of Ferdi- 
nand VL's reign, inglorious as it appeared to an ambitious 
kmg Undoubtedly a great advance was made, but eq^ual 
exertions would have produced a greater result in any 
other country Tho population of Spam remained to a 
great eirtent sunk in sloth and superstition Much might 
be hoped from a steady persistence in ameborative 
measures, but unfortunately the work of reform was 
interrupted just at the moment when success appeared to 
be withm reach. 

Charles The death of Charles UL and the accession of Charles 
W were contemporary with the outbreak of the French 
Hevolution, which was destined to exercise a decisive 
mfluence over the fortunes of the adjacent pemnsnla 
Florida Blanca, who contmned to hold office during the 
first three years of the new reign, found it impossible to 
contmne his pobey The revival of Spam could only be 
efiected by the restoration of its naval and colonial 
ascenden^ at the expense of England, and for the carry- 
ing out of this scheme the support of France was impora- 
tavety necessary But the French albance rested upon the 
relationship between the two branches of the house of 
the Family Compact cedsed to exist when 
^uis X\ L was depnved of power by his subjects. Of 
^18 condnsive evidence was given m 1791 Some 
English merchants founded a settlement at Hootka Sound 
onthe wMteoMt of America, which provoked an indignant 
protest from Spam But tho French national assmbly 
assistance, and Flonda Blanca was 
compelled to conclude a humibatmg treaty and to give up 
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all hope of opposing the progress of England This failuro 
was attnbutedby thomimstcr to the Ecvolution, of which 
ho bocamo tbo uncompromising opponent Tho reforms 
of Charles Ill’s reign woro abandoned, all liberal tend- 
encies in Spam were suppressed , and the Government set 
Itself to restore tho old lethargy under absolute rule from 
wbicb the country had been gradually awakened Tbo 
movement of reform bad made so little progress among 
the mass of the people that reaction was really easier than 
progress But Florida Blanca was not content with 
suppressing bberalism m Spam , ho was eager to avenge 
bis disappointment by crushing the Reiolution in France 
He opened negotiations with tbo emigrants, urged tbo 
European pow ers to a crusado on behalf of legitimacy, and 
paraded tho devotion of Charles IT to tho bead of bis 
family This bclbcoso pobey, however, brought him into 
colbsion with the queen ifaria Louisa of Parma, a woman 
whoso real abibtics were perverted to tho gratification of 
Bcnsnal lusts, was unwilling to allow tho minister to share 
her ascendency over the feeble mind of her husband, and 
sbo feared that the outbreak of wur would dimmish the 
revenues which she squandered in self indulgence She 
had. already removed from the ministry Campomancs and 
other supporters of Florida Blauca, and had compelled tho 
latter to restrict himself to the single department of 
foreign affairs Early m 1792 she completed her task by 
inducing Charles IV to banish Florida Blanca to Murcia, 
and his place was entrusted to tho veteran D’Arandi But 
tho now minister found that ho held office only at tho 
favour of the queen, and that this bad to be purchased by 
a disgraceful servility to her paramour, Emanuel Godoy 
Spam withdrew from tbo projected coalition against 
iWnce, and sought to maintain an attitude of ncutrabty, 
which abenated the other powers, while it faded to 
concdiato tho republic The ropressno measures of 
Florida Blanca wore withdrawn, society and tbo press 
regained their freedom, and no opposition was offered to 
tho propaganda of French ideas D’ Aranda's policy might 
liavo been successful if it bad been adopted earlier, but 
the tune for temporising was now past, and it was 
necessary for Spam to choose one side or tho other But 
tho decision was not allowed to rest inth tbo man who bad 
always shown a symjiathy with tho revolntionaiy ]»rin- 
ciples In November 1792 the queen felt herself strong 
enough to cany out the scheme which she had been long 
matunug D'Aranda was dismissed, and tbo office of first 
minister mas entrusted to Godoy, who had recently 
received the title of duke of Alcudia Godoy, who was at 
once the queen's Io\ er and the personal favourite of tho 
king, had had no education for tho part which ho was 
called upon to play Though endowed with a natural 
quickness of paits and a capacity for mtngne, he had no 
habits of application, no experience of the routine of office, 
and above all no settled policy His appointment was 
regarded with jealousy by tho grandees of Spam, while his 
undisguised relations with the queen outraged the moral 
feelmgs, of the best part of the nation Luckily for 
Godoy, tho couree to be pursued was decided for him 
'The execution of Louis XVL (January 21, 1793) made a 
profound impression m a country where loyalty ivas a 
snperstitaon Charles IT mas roused to demand von- 
geance for the insult to his family, and from one end of 
Spam to tho other a cry resounded for immediate war with 
tile impmus rebels who had shed the blood of an nnomted 

“v to do but to foUow the national 
Spam became a member of the first coalition 
aS seemed to promise a rapid 

of volunteere 4o 

and J rendered conscnption imnecessaiy, 

and the southern provinces of Franca were so preponder- 
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atingly ro}nhst tlmt they «oro rotidy to wolbomo tlio 
Spamarda as doln orors Those ad> antagos, however, wore 
nulhricd by the ahamoful mcompotonco and carelessness of 
the Go\ommont Tho troops were loft without stipidicsj 
no plan of combined action was imposed upon tho com- 
mnudora, and each rcgimont was loft to act of its own will 
Tho mihtar 3 action of Spam pro^okcd tho tontoinpt of 
Emopc Tho two campaigns of 1793 and 1794 woro one 
long catalogue of failures. Tho biaiory of tho soldiors 
wTis rendered useless b} tlio mcapacitj of their oflicers, and 
tho nialiidministmtion of tho central Qovorniuont ovuted 
such disgust that an outbreak of ro\ olutionaty disturbance 
in Spam itself Bccmod inoro than possible Instead of 
rodiicmg tho southorn provinces of Franco, tlio Spaniards 
wero driion from tho strong fortresses that guarded tho 
Piroiiocs, and tho French advanced almost to tho Ebro 
And at tho samo time tho English, tho hated rivals of 
Spam, were utilising tho war to extend thoir colonial 
power and woro establishing more firmly that inaritimo 
buprcinacj’ which tho Spanish Qovornmont had been 
struggling for olinost a century to ov orthrow Under tho 
circumstances it is no vv ondtr that tho queen and Qodoy 
hastened to follow tho cxamplo sot by I’mssia, and 
concluded tho treaty of Basel with Franco Tho towns 
w ere unexpectedly favourable Sjiain purchased tho 
evacuation of hot; territories and fortresses by the cession 
of her sliaro of St Dotiiiiigo, which had little but a 
Bcntiinontnl value ns tho first discovery of Columbus, and 
which had already been occupied by tho English So 
great was^tho joy excited in Jladrid that popular accla- 
mation greeted the bestowal upon Qodoy of tho title of 
" Princo of tho Peace ” But tho moderation of the treaty 
was onlj a flimsj disguiso of tho disgmco that it involved 
Spam found herself lied hand and foot to tho French 
republic Qodoy liad to satisfy his allies by tho encourage 
mont of reforms which both ho and his mistress loathed, 
and m 179G the veil was removed by tho conclusion of 
tho treaty of San lldofonso This was a virtual renewal 
of tho Fauiilj Compact of 1761, but with far more dis- 
advantageous terms to Spam Each power was pledged 
to assist tho other in case of war with twenty -five ships, 
18,000 infantry, and 6000 cav airy Tho real object of the 
treaty, which was to involve Spam m tho war against 
England, was cynically avowed in tho eighteenth article, 
by which, during tlio present war, tho Spanish obliga- 
tions wire only to apply to tho quarrel bolw ocn England 
and Franco A schomo was prepared for a joint 
attack on the English coast, but it was foiled by tho 
battle of St Vincent, m which Jervis and Nelson forced 
tho Sivanish Hoot to retire to Cadiz. This dofeat was 
tho more disastrous because it cut off tho connexion 
with tho colonies and thus deprived Spam of tho rovonucs 
derived from that quarter Tho finances, already exhausted 
by extravagance and inaladnunistration, were 
dition to meet tho expenses of a naval wtir England 
seized tho opportunity to punish Spain for its conduct m 
tho American War by encouraging discontent m the 
Spanish colonics, and in tho Peninsula itself both nobles 
and people wore bitterly hostile to tho queen and her 
favourite It was in vain that Qodoy sought to Bcwro 
tho friendship of tho reforming party by giving ouico 
to two of its most prominent mombors, Jovollanos and 
Saavedra Spanish pride and bigotry wore offended by 
tho FroncU occupation of Romo and the erection w a 
republic in tho place of tho papal government The 
treatment of tho duko of Parma by tho Directory was 
keenly resented by the queen Qodoy found bimsolf 
between two parties, tho liberals and tho ultramontaneSj 
vvho agreed only in hatred of himself At tho same time 
tho Directory, whoso mistrust vras ei.citod by Uis attitude 


in tho question of Parma, insisted upon his fliRmiRsn l 
Chorlos IV could not venture to refuse a demand from 
Franco, tho queen was alienated by Qodoy’s notorious 
infidelities, and in March 1798 ho was compelled to resign 
his ofiico But ho did not forfeit his liold on tho king’s 
favour, and Lo only waited for a favoimihlo opportunity 
to omeige from his rotireincnt 

Godoy's ofiico was entrusted to Saavedra, but tho 
rofoimcrs did not obtain tho advantages which they 
expected from tho change Jovollanos was compelled in 
August to retire on account of ill health, — tho result^ it was 
rumoured, of attempts on the part of his opponents to 
poison him His place was taken by Caballero, an ardent 
opponent of reform, who restored all tho abuses of tho old 
huroaucratic administration and pandered to tho most 
bigoted prejudices of tho clergy and tho court Tho 
ministry was hopelessly divided, and tho policy of tho 
country was directed by tho basest and most peltry 
intrigues Tho only advantage whicli Sjjain enjoyed at 
this period was comparative indopondonco of Franco 
Tho military plans of tho Directory woro unsncccssful 
during tho absence of their giealost general in Egypt, and 
tlio second coalition gamed successes in 1799 which had 
Boomed impossible since 1793 But tho return of Bona- 
parte, followed ns it was by tho fall of tho Directory and 
tho establishment of the Consulate, commenced a now 
epoch for Spam As soon as tho First Consul had time 
to turn his attention to tho Pomnsnln, ho dotorimncd to 
restore Qodoy, who had already regained tho aflootion of 
tho queen, and to make Imn tho tool of his policy Maria 
Louisa was easily gamed over by playing on her devotion 
to tho house of Parma, and on October 1, ISOO, a secret 
treaty was concluded at San lldofonso Spam undertook 
to cede Louisiana and to aid Franco in all her wars, while 
Bonaparte promised to raise tho duko of Parma to tho 
rank of king and to increase his torntonos by tho addition 
either of Tuscany or of tho Roman Legations This was 
followed by Qodoy’s return toiiowor, though ho loft tho 
dopartiucnt of foreign affairs to a subordinate Spam 
was now more sorvilo to Franco than over, and m 1801 
wus compelled to attack Portugal in tho Ficnch interests 
Bonaparte was indignant against Portugal, jmrtly bocanso 
its fleet had aided his onoimcs m Egypt, and partly 
because its harbours offered great naval advantages to the 
English Tho Spanish invasion, which was commanded 
by Qodoy in person, met with no resistance, and tho 
prince ventured to conclude a peace on his own anthonty 
by which Portugal promised to observe a strict neutrality 
on condition that its toiritorios woro loft undinunished 
But Bonaparte resented this show of indopcndcuco, and 
compelled Charles IV to refuse his ratification of the 
treaty Poitugal had to suhinit to far harsher terms, and 
could only purchase peace by tho cession of territory in 
Guiana, by a disadvantageous treaty of commerce, and by 
a payment of twenty-five millions of francs This insult 
to his ally Bonaparte followed up by others In tho 
preliminary treaty with England ho ceded the Spanish 
colony of Trinidad without oven consulting the court of 
Madrid, vvliilo ho sold Louisiana to tho United Stidcs in 
spite of his promise not to nhonnto it except to Spain 
For those hnnuhations Spam had to console itself with 
tho empty honour of being tho first signatory of the treaty 

nearly throe years Spam was allowed to romnin at 
r)ca«o Its finances wore partially «i « cd by 
ion of free intercourse vvuth the colonv^ and ^ 
mont of tlio supplies which had boon withhold for tJio last 
“rvears But tho administration was es *ncompotent 

Godoj, smo. h, .r;tnni» 

had abandoned all connexion with tho reforming party 
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and liad throvm himself into the reactionary policy of 
Caballero The Spanish church vras once more placed in 
strict subjection to the Homan see, from \rhich for a short 
time it had been freed. But the worst evil lay in the 
undisguised domination of France, which the Gov ernment 
was wholly incapable of shaking ofiL As soon as Bona 
parte saw himself involved in a new war with England, 
he turned to Spam for assistance and extorted a new 
treaty (October 9, 1803), which was still more burdensome 
than timt of 1796 Spain had to pay a monthly subsidy 
of SIX milhon francs, and to pledge itself to enforce a strict 
neutrahty upon PortugaL Thus the country was involved 
in a new and still more disastrous war vnth England. 
The last remnants of its maritime power were shattered 
in the battles of Cape Fimsterre and Trafalgar, and the 
English seized Buenos Ayres. The popular hatred of 
Godoy was roused to passion by these dhsasters, and many 
competent observers beheved that Spam stood on the 
bnnfc of revolution At the head of the opposition was 
the crown pnnce Ferdinand, as insignificant as his rival, 
but endowed with all good qualities by the credulous 
favour of the people To maintain himself against his 
domestic enemies Godoy turned to France, where Bona- 
parte, now the emperor jSapoIeon I, was imtated hy the 
crown prince's marriage with a daughter of the king of 
Naples The court quarrels at Madrid were fomented 
from Paris in order to complete the subordination of 
Spam Napoleon was at this time eager to humble Eng- 
land by excindmg it from all trade with Europe The 
only country which had not accepted his “continental 
system ” was Portugal, and he determined to reduce that 
kingdom by force It was not difficult to bribe Godoy, 
who was conscious that his position could not be mam 
^ned after the death of Charles IV In October 1807 
Spain accepted tlie treaty of Fontainebleau, wlucli 
arranged a partition of Portugal into three parts The 
northern provinces were to be given to the young king of 
Etruna, who was to purchase them by the cession of 
Tuscany In the south a prmcipahty was to be carved 
out for Godoy himself The central district was to be 
kept m pledge by France until the condnsion of a general 
peace. The treaty was hardly concluded when a French 
marched through Spam to PortugaL 
and the royal family of that country fled to Brazd But 
^am vm destined to share the same fate as its neigh- 
tou- The crown pnnce, whose wife had died in IS06 
determined to imitate his rival by biddmg for French 
support He entered into secret relations vnth Beanhar- 

demand the hand of a Bonaparte pnncess Godoy, who 

Charles IT to o4rhis 
maVp ? ‘ at once seized the opportunity to 

Spam, and ordered 
cross the :^nees m support of the 
terrified Godoy into a reconciliation 
mth Im opponents, but the French invasion was not 
delayed by the removal of its pretext. Charles IV and 
his minister, conscious that they could exnect no 
from the people, determined on flight 
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second abdication Napoleon now div ulged the real inten 
tion of his actions, and the crown of Spain was formally 
conferred upon his brother Joseph Bonaparte, who two Joseph 
years before had been made king of Naples. Bona 

But Spanish loyalty was too profound to be daunted 
even by the awe-inspiring power of the French emperor 
For the first tune Napoleon found himself confronted, not 
by terrified and selfish rulers, but by an infuriated people 
The rising in Spain commenced the popular movement 
which ultimately proved fatal to his power At first he 
treated the novel phenomenon with contempt, and thought 
it sufficient to send his less prominent generals against 
the rebels Madrid was taken without difliculty, but the 
capital was absolutely devoid of military importance, and 
the Spaniards showed great capacity for the gucnlla 
warfare m the provinces. The French were repulsed from 
Valencia, and Dupont, who had advanced into the heart 
of Andalusia, was compelled to retreat and ultimately to 
capitulate with all his forces at Baylcn (July 10) Tlic 
Spaniards now advanced upon Madrid and drove Toseph 
from the capital, which he had just entered. Unfortun- 
ately the insurgents .displayed less political ability than 
mihtary courage. The government was entrusted in 
Ferdinand’s name to a central junta of thirty-four member^, 
a number which was far too large for the conduct of 
executive busmesa Napoleon’s arrival in Spam was 
enough to restore victory to the French In less than a 
week the Spanish army was broken through and scattered, 
and Napoleon restored his brother m Madrid Sir John 
Jloore, who had advanced with an English army to the 
relief of the capital, retired when he found he was too late, 
and an obstinate battle, m which the gallant general lost 
his life, had to be fought before the troops could secure 
their embarkation at Coruna Napoleon, thinking the 
work accomphshed, had qmttcd the Peninsula, and Soult 
and Victor were left to complete the reduction of tbo 
provmces The capture of Senile resulted m the dis- 
solution of the central junta, and the Peninsula was only 
raved from final submission by the obstinate resistance of 
U ellington in Portugal and by dissensions among the 
hrench The marshals were jealous of each other, and 
Aapoleon’s plans were not approved by his brother 
Joseph wished to restore peace and order among his 
siffijects in the hope of ruling an independent nation, 
while Napoleon was determined to annex Spam to his own 
overgrown empire So far did these disputes go that 
Joseph resigned his crown, and was vnth difficulty induced 
to r^ume It Jleanwhilo Cadiz became the capital of 
what was left of independent Spam, and there the cortes 
et in 1810 for the purpose of dravnng up -a new 
constitution The fall of the old monarchy and the 
exigenciM of self-defence had given to the reforming party 
an ascendency which they had never before possessed In 
the constitution which was promulgated early m 1812 the 
principles of the French constituent assembly were closelr 

last robes of the old autocratic government shared its fata 

single national assembly, and effective checks were dev^Ld 
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ha\ o boon accomplisbod \Mthout tho assistanco of England 
IVellington bad alreadj made two attempts to advance 
from 1 ortugal into tbo adjacent kingdom, but had boon 
foiled ^ superior forces In 1812 he determined on a 
great effort He secured lus base of operations by the 
rapture of Ciudad Eodrigo and Badajoz, and at Salamanca 
he completely routed tho opiiosing army of Marmoat 
This victory enabled tho English general to enter Madrid 
(August 12), and Joseph retreated to Valencia. But 
further advance nas prevented by tho concentration of 
the I'rench forces in tho east, and Wellington found it 
advisable to retire for tho third tune to ivintor-quartors on 
the Portuguese frontier Itiias during this ivinter that 
Napoleon suffered his first and greatest re\or 3 e in the 
retreat from Moscow and tho destruction of his grand 
army This ivas the signal for tho outbreak of the “ war 
of liberation ” in Germany, and French troops had to bo 
withdrawn from Spam to central Europe For the first 
time Wellington found himself opposed by fairly equal 
forces In tho spring of 1813 ho advanced from Ciudad 
Eodrigo and defeated Jourdan at Yittoria, tho battle 
which finally decided tho Peninsular War Joseph retired 
altogether from his kingdom, and Wellington, eager to 
take his part in tho great European contest, fought his 
'vay through the Pyrenees into France Na^iolcon, who 
had suffered a crushing defeat at Leipsic, hastened to 
recognize tho impossibility of retaining Spain by releasing 
Ferdinand VII , who returned to Madrid in March 1814 
After tho convulsions it had enduied Spain required a 
period of firm but conciliatory government, but tho ill-fato 
of the country gave the throne at this crisis to tho norst 
of her Bourbon kings Ferdinand VII had never pos- 
sessed the good qualities which popular credulity had 
assigned to him, and ho hud learnt nothing in his four 
years’ captivity eveept an aptitude for Ijung and intngue 
Ho had no conception of tho duties of a ruler, his public 
conduct was regulated by pride and superstition, and his 
private life was stained by the grossest sensual indulgence 
Spam was still governed under tho constitution of 1812, 
but tho king’s first net vras to dissolve the cortes and to 
abrogate tho constitution, promising, however, to grant a 
now one in its place But no sooner was ho estabhshod on 
the throne, and conscious of tho stiong reaction m favour 
of tho monarchy, than he throw his promises to tho wind 
and sot himself to restore tho old absolutism with all its 
worst abuses. Tho nobles recovered their jirivileges and 
their exemption from ta\cs, tbo monasteries were restored, 
tho Inquisition resumed its activity, and tho Jesuits 
returned to Spam Tho liberals were ruthlessly per- 
secuted, together with all who had acknowledged Joseph 
Bonaparfo A tamanUa of worthless courtiers and priests 
conducted tho government, and urged tho king to fresh 
acts of revolutionary violence For six years Spam 
groaned under a royalist “ reign of terror,” and isolated 
revolts only served as tho occasion for fresh cruelties 
The finances wore squandered m futile expeditions to 
recover the South American colonies, which had taken 
advantage of Napoleon’s conquest of Spam to establish 
their independence In his straits for money Ferdinand 
ventured to outrage national sontiment by selling Florida 
to the United States in 1819 Discontent found expres- 
sion m tho formation of secret societies which wore 
especially powerful among tho neglected and ill paid 
soldiers At last, m 1820, Biego and Quirogo, two 
officers of an expedition which had been prepared for 
South America, raised the standard of revolt in Cadiz 
Ferdinand and his advisers proved as incapable ns they 
were tyrannical, and their feeble u resolution enabled the 
movement to spread over tho whole country In March 
the King gave way and accepted tho constitution of 1812 
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^6 ro^hsts or te? inies, os they were railed, wore dismissed 
from office and their places taken by liberals Tho cortes 
mot in July, and at once proceeded to dissolve tho 
monasteries and tho Inquisition, to confiscate tho clerical 
titlios, to abolish entails, and to secure tho freedom of tho 
press and of popular meetings Great results might have 
been achieved if the moderate party, under Martinez do la 
Rosa, had been able to grapple with tho task of suppress- 
mg disorder and establishing a permanent constitution 
But this was tho last thing which tho king desired, and 
the moderates were defeated by a factious combination of 
the setmles and tho radicals. Risings took iJace among 
the loyal and bigoted peasants of tho provinces, and their 
suppression contributed to the victory of tho extreme 
party, which seemed to be secured m 1822 by tho election 
of Riego ns president of the cortes. 

But Spam was not allowed to work out its own salva 
tion Europe was dominated at this time by tho Holy 
i^iance, which disguised a resolution to repress popular 
liberties and to maintain despotism under a iirotcndcd 
zeal for piety, justice, and brotherly love At tho con 
gress of Verona (October 1822) Franco, Austria, Russia, 
and Prussia agreed upon armed intervention m Spam, m 
spite of tho protest of Canning on tho part of England 
Spam was to bo called upon to alter her constitution and 
to grant greater liberty to the king, and if an unsatis- 
factory answer wore received Fiance was authorized to 
take active measures Tho demand was unhesitatingly 
refused, and a French arnly, 100,000 strong, at once 
entered Spam under tho duke of Angoul6mo (April 1823) 

No effective resistance was mode, and Madrid was entered 
by the invaders (May 23) The cortes, however, had 
carried off tho king to Seville, whence they again letreatod 
to Cadiz The bombardment of that-city terminated tho 
revolution and Ferdinand was released (October 1) His 
first act was to revoke everything that had been done 
since 1819 Tho Inquisition was not restored, but tho 
secular tribunals took a temblo rev engo upon tho leaders 
of the rebellion The protest of tho duke of AngoulCme 
against these cruelties was unheeded Even tho fear of 
revolt, the last check upon desimtism, was removed by tho 
presence of the French army, which remained in Spam 
till 1827 But Sjmin had to pay for tho restoration of 
the royal absolutism, as Canning backed up his protest 
against tho intervention of Franco by acknowledging the 
independence of tho Spanish colonics 

Ferdinand VII was enabled to finish his worthless and 
disastrous reign m comparative peace In 1829 ho 
married a fourth wife, Maria Christina of Naples and at 
the same time ho issued a “Pragmatic Sanction” abol- 
ishing the Salic law 111 Spam No one expected any 
practical results from this edict, but a formal protest was 
made against it by the king’s brothers, Carlos and 
Francisco, and also by tho French and Neapolitan Bour- 
bons In tho next year, however, tho queen gave birth IsaboUn 
to a daughter, Isabella, who was proclaimed ns queen on R 
her father’s death m 1833, while her mother undertook 
tho olBce of regent. Don Carlos at once asserted his 
intention of maintaining the Salic law, and rallied round 
him all the supporters of absolutism, especially tho inhal>- 
itants of tho ^quo Provinces. Chnstma was compelled 
to rely upon the liberals, and to conciliate them by the 
grant of a constitution, the e^aUito real, which established 
two chambers chosen by indirect election But this con- 
stitution, drawn up under tho influence of Louis Philippe 
of France, failed to satisfy tho advanced liberals, and the 
Christmos split into two parties, tho moderados and pro- 
grmstas In 1836 tho latter party extorted from the 
regent the revival of tho constitution of 1812 AUthis 
time the Government was involved m a desperate struggle 
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'witli the Carlist^ who at first gained considerable successes 
under Znmalacarregm and Cabrera But the death of 
Zumalacarregui m 1S35 and the support of France and 
England ultimateljr gave the regent the upper hand, and 
in 1839 her general, Espartero, forced the Basque Pro- 
vinces to submit to Isabella. Don Carlos renounced his 
claims in favour of his eldest son, another Carlos, and 
retired to Tneste, where he died in 1855 Christina now 
tried to seier herself from the jji offrensfas, and to govern 
with the help of the moderate party who enjoyed the 
patronage of Louis Philippe But England, jeious of 
French influence at Madrid threw the weight of her in- 
fluence on to the side of the radicals, who found a powerful 
leader in Espartero In 1840 Chnstma had to retire to 
France, and Espartero was recognized as regent by the 
cortes But his elevation was resented by the other 
officers, while his subservience to England made him un- 
popular, and in 1843 he also had to go mto exile Isabella 
was now declared of age Christina returned to Madrid, 
and the mode/ ados under Narvaez obtained complete control 
over the government This was a great victory for France, 
and Louis Philippe abased his success by negotiating the 
infamous “ Spanish marriages ” A husband was found for 
Isabella in her cousin, Francis of Assis, whose recommenda- 
tion in French eyes was the improbability of his begetting 
children On the same day the queen’s sister, Maria Louisa, 
was married to Louis Phihppe’s son, the duke of Mont- 
pensicr By this means it was hoped to secure the reversion 
of the Spanish throne for the house of Orleans The scheme 
recoiled on the heads of those who framed it The ahena- 
tion of England gave a fatal impulse to the fall of Louis 
Phihppe, while the subsequent birth of children to Isabella 
deprived the Montpensier marriage of all importance 
Spanish history during the reign of IsabeUa IL presents 
a dismal picture of faction and intngue The queen 
herself sought compensation for her unhappy marriage in 
sensual indulgence, and tried to cover the dissoluteness of 
her private life by a superstitious deiotion to rehgion and 
by throwing her influence on to the side of the dencal 
and reactionary party Every now and then the progre- 
«Mfa« and moderados forced themselves into office, but 
their mutual jealousy prevented them from acquiring any 
permanent hold upon the government In 1866 Isabella 
•was induced to take vigorous measures against the liberal 
opposition Narvaez was appointed chief minister, and 
the most prominent liberals, Serrano, Prim, and O’Donnell, 
had to seek safety in exUe The cortes were dissolved, 
and mony M the deputies were transported to the Canary 
Islands The ascendency of the court party was main- 
SVl*" ^fsecution, which was continued 

Common Tn® 

Common dangers succeeded at last m combining the 
lanous sections of the liberals for mutual defence and 

conJi^f scandals of the court and the 

surrounded the queen, 
September 1868 Serrano and 
Pnm returned to Spam, where they raised the standard 


I 

of revolt and offered the people the bribe of universal 
suffrage The revolution was speedily accomphshed, and 
IsabeUa fled to France, but the successful rebels were at 
once confronted with the difficulty of finding a successor 
for her During the interregnum Serrano undertook the 
regency, and the cortes drew up a new constitution, by 
which an hereditary king was to rule in conjunction with a 
senate and a popnlar chamber As no one of the Bourbon 
candidates for the throne was acceptable, it became neces 
I sary to look round for some foreign prince. The offer of 
the crown to Leopold of Hohenzollern-Sigmaringen excited 
the jealousy of France, and gave Napoleon III the oppor- 
tunity of picking a quarrel, which proved fatal to himself, 
with the rising state of Prussia At last a king was found Amad 
(1870) in Amadeus of Aosta, the second son of Victor Em- 
manuel, who made an honest effort to discharge the diffi- 
cult office of a constitutional king in a country which was 
hardly fitted for constitutional government. But he found 
the task too hard and too distasteful, and resigned in 
1873 A provisional republic was now formed, of which 
Castelar was the guidmg spirit But the Spaniard^ trained 
to regard monarchy with superstitious reverence, had no 
sympathy with republican mstitntions Don Carlos seized 
the opportumfy to revive the claim of inalienable male 
succession, and raised the standard of revolt in the Basque 
Provinces, where his name was still a power The dis- 
orders of the democrats and the approach of civil war 
threw the responsibihty of government upon tho army 
The cortes were dissolved by a mihtary coup dUHat, 
Castelar threw up his office in ^gust, and the admmistra- 
tion was undertaken by a committee of officers Anarchy 
■was suppressed wuth a strong hand, but it was obvious 
that order could only be restor^ by reviving the monarchy 
Foreign princes were no longer thought of, and the crown 
was offered to and accepted by Alfonso XIL, the young Alfonso 
son of the exiled Isabella (1874) His first task was to XII. 
terminate the Carlist War, which still continued in the 
north, and this was successfully accomplished in 1876 
Time was required to restore the prospenty of Spam under 
a peaceful and orderly government and to consohdate 
^ prescription the authonty of the restored dynasty 
Unfortunately a premature death carried off Alfonso XII 
in 1885, before he could complete the work which circum- 
stances Imd upon him The regency was entrusted to his 
widow, Christina of Austria, and tho birth of a post- 
h^ous son (May 17, 1886), who is now the titular king 
^ Spain, has excited a feehng of pitying loyalty which 
may help to secure the Bourbon dynasty in the last 
kingdom which is left to it 

Philip JI , 
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L-itm tonguo in Spun, and the formation of tho three 
linguistic tjpes just enumernted, were promoted by tho 
peculiar political circumstances hroin tho 9th conturj 
onwards Spam ■was slowlj recaptured from tho Moham- 
medans, and tho Latin spoken bj tho Christians who had 
taken rofiigo on tho slopes of the Pyrenees was slowly 
earned hack to tho centre and ultiniatelj to tho south of 
tho Peninsula, whence it had been driien by tho Arab 
in\asion Alcdireial Spam dnidcs itself into three com- 
— that of Castilo (much tho most constdcrablo), 
that of Portugal, and that of Aragon , and to these throo 
political conquests correspond an equal number of linguistic 
sariotics If a gi\cn pro\inco now speaks Catalan rather 
than Castilian, tho explanation is to ho sought siinptj and 
sold} in tho fact that it was conquered bj a king of 
Aragon and peopled bj his Catalan subjects 

I Catal vv — Tins domain now embraces, on tho main 
land, tho Spanish proi inccs of Gorona, Barcelona, Tarragona, 
and Lcrida (the old principalitj of Catalonia), and of Cas 
tcllon do la Plana, Valencia, and Alicante (tho old kingdom 
of Valencia), and, in tho Mediterranean, that of tho Balearic 
Islands (tho old kingdom of Majorca) Catalan, bj its 
most chamclcristic features, belongs to tho Bonianco of 
sou them Pranco and not to that of Spun , it is Icgitiniatc, 
therefore, to regard it ns imported into Siiain bj those 
7/17WIM whom tho Arab conquest had drneii back bojond 
the mountains into Languedoc, and who in tho 9th centuiy 
regained tho country of their origin, this conclusion is 
confirmed bj the fact that the dialect is nNo that of two 
French proi inccs on tho north of tho Pj rcnccs — ^Roussillon 
and Cerdngne From the 9th to the 1 2th centurj Catalan 
spread further and further w ithin tho limits of Catalonia, 
properlj so called , in 1229 it was brought to Majorca by 
Jaime cl Conquistador, and in 1238 the same soxcrcign 
carried it to Valencia also Even iMurcia was peopled by 
Catalans in 12GC, but this proMneo rcallj is part of tho 
Castilian conquest, and accordingl) tho Castilian element 
took tho upper hand and absorbed tho dialect of tho earlier 
colonists Tho rncr Segura, which falls into tho Mediter- 
ranean in tho neighbourhood of Orihuola, a little to tho 
north of ^lurcia, is ns ncarlj as possible tho southern 
boundary of the Catalan domain, westward tho boundnrj 
coincides prettj cxactlj with tho political frontier, tho 
proi inccs of 2fcw Castile and Aragon not being at all 
encroached on Catalan, which bj tho reunion of Aragon 
and the countship of Barcelona in 1137 hccamo tho official 
language of tho Aragonese monarch} , — although tho king- 
dom of Aragon, consnsting of tho present proi inccs of 
Saragossa, Hucsca, and Tcrucl, has always boon Castilian 
in speech, — established a footing in Italj also, in all parts 
where tho domination of the kings of Aragon oxtonded, 
xiz., in Sicih, Naples, Corsica, and Sardinia, but it has 
not maintained itself there in modern times except in a 
single district of tho last-named island (Alghoro) , ovory- 
whero elso m Italj, where it was not spoken except by 
tho conquerors, nor written except in tho royal chancery, it 
has disappeared without Icai mg a trace 

From the 13th century tho name given to tho xulgar 
tonguo of eastern Spam has been Catalanesch {Cata- 
lanttcus) or Catala {Catalamu), — tho idiom of tho Cata 
Ians ^ By Catalanesch or CatalA was understood, essen- 
tially, tho spoken language and tho language of prose, 
while that of poeliy', with a large admixture of Provenjal 
forms, was earlj called Lemost, Limoxi, or language of 
Limousin, — Catalan grammarians, and particularly tho 
most celebrated of them, Ramon Vidal do Bcsalii, having 
adopted Lemon as tho generic name of tho language of 
tho troubadours Theso grammarians carefully distinguish 
tho vulgar s peech, or pla Catald, from tho refined trobar 
1 Tho origin of the iiamo Catalans is unknown. 
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idiom, which originally is simply a moio or less modified 
j form of Pro\en5aI Afterwards, and especially in tliose 
parts of tho Catalan domain outside of Catalonia which 
did not care to acknowledge that they donved thoir 
language from that province. Lemon received a more 
cvtensivo signification, so as to mean tho literary language 
in general, whether of xerso or of prose To this hour, 
particularly in Valencia and tho Balcarics, Lemon, is em- 
ployed to designate on tho one hand tho old Catalan and 
on tho other tho xory artificial and somewhat archaizing 
idiom which is current in tho “jochs florals", while tho 
spoken dialect is called, according to tho localities, 
Valencid (in Valencia), Maj07qiti and MeiioKjxd (m Majorca 
and Minorca), or Catald (in Catalonia), the form Cator 
lanoch IS obsolete 

The principal features which connect Catalan with the 
Rbrnance of Franco and soparato it from that of Spain are 
tho following (1) To lake first its treatment of tho final 
vowels, — Catalan, like French and Provencal, having only 
oxj tones and paroxj tones, does not tolerate more than ono 
syllable after tho tonic accent thus anwia gives ait/ia, 
Ciimera gi\ cs camh a All tho proparoxytoncs of modern 
Catalan are of recent introduction and duo to Castilian 
influcu'’0 Further, tho only post-tonic Latin vowel pro- 
sen cd by tho Catalan is, ns m Gallo Roman, a mare 
gn cs mar, ffraUi(t) gives qrat, bnt anxma gives arma , and, 
when the word terminates in a group of consonants requir 
mg a supporting vowel, that vowel is represented by an e 
aid>(o)rem, Cat abre (Prov and Fr arhre, but Cast dibol), 
2)oplu)l(its), Cat 2>ol>le (Prov 2^ble, Fr peuple, but Cast. 
pueblo) , sometimes, when it is inserted between tho 
two consonants instead of being made to follow them, 
tho supporting vowol is represented by on 0 esedndol 
(scAndalum), friiol (frivolus), cireol (circulus) In 
Bomo eases a post-tome vow el other than a is preserved 
in Catalan, as, for example, when that vowel forms a 
diphthong with tho tome {Deu, Dous, Ebnu, Hobrous), 
or, again, it sometimes happens, when tho tome is followed 
by an t m hiatus, that tho t persists {dtldvt, diliivium , 
snvict, Borvicium, Idbt, lAbium, arr, ccreus), but in 
many eases these ought to bo regarded as loomed forms, as 
IS showTi by tho oxistonco of parallel ones, such as tei vey, 
where tho atomc t has been attracted by tho tome ond 
forms a diphthong with it (w w m, m vty) What 
has just been said ns to tho treatment of tho final vowels 
in Catalan must bo understood ns applying only to iiuro 
Catalan, unaltered by the iircdominnnco of tho Castdian, for 
tho actual Inngungo is no longer faithful to the pnncqilo wo 
have laid down , it allows the final 0 atonic in a number 
of Bubstantiv cs and adjectives, and in the verb it now con- 
jugates canto, temo, sento, — a thing unknown in tho ancient 
language. (2) As regards conjugation, onij two points 
need bo taken up here — (n) it employs the form known 
ns tho inchoative, that is to say, the lengthening of tho 
radical of tho present in verbs of tho third conjugation by 
means of tho syllable ex or xx, n proceeding common to 
Italian, Walachian, Provengal, and French, but altogether 
unknown m Hispanic Romance , (6) tho formation of a 
groat number of past participles in which the termination 
IS added, as in Provongal, not to tho radical of tho verb, 
but to that of tho perfect tingut formed from tinch, pogxd 
from poch, conegut from conech, while Costihan says tenido 
(formerly also tenvdo), podido, conocido, that is to say, it 
forms those participles from the infimtivo 

As for features common alike to Catalan and Hispanic 
(Castdian and Portuguese) Romance, on tho other hand, 
and which are unknown to French Romance, there is only 
ono which possesses any importance, tho conservation, 
namely, of tho Latin w with its original sound, while tUe 
gnmo vowel hos assumed in French and Provengal, from a 
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very early period, — earlier doubtless than the oldest exist- 
ing monuments of those languages, — a labio palatal pro- 
nunciation (fi) It IS not to be supposed that the sepam- 
tion of Caf^n from the Qallo-Boman family should have 
occurred before the transformation had taken place , there 
is good reason to beheve that Catalan possessed the u at 
one time, but afterwards lost it in its contact with the 
Spanish dialects The question, however, is one for 
fmther exanunation 

Catalan being a variety of the langue cCoc, it will be 
convement to note the peculiarities of its phonetic and 
inflexion as compared with ordinary Frovengal 

Tome Vowels — With regard to a, which is pronounced alike m 
o^ien and close syllables lamar, amare , ajre, arbor), there is 
nothing to remark. The Latin >, which is treated like I, gives e, 
sometimes close, sometimes open. On this point Catalan is more 
hesitating than Provon$al , it does not distinguish so clearly the 
pronunciation of e according to its ongin , while 8 (1) is capable of 
gelding an open e, the IT is often pronounced close, and the poets 
have no difficulty m making words in e close and in e open rhyme 
together, which is not the case in Proven 9 aL The Latin never 
yields te in Catalan as it does in French and occasionally in Pro 
vensal, sedet becomes seu (where « represents the final d), pedom 
makes peu, and ego e« , m some words v here the tonic Sis followed 
by a syllable in which an * occurs, it may become t (tr, hSri , mig, 
medius, mtZs, melius), and the same holds good fore inn similar 
sitataon (ein, oenus, coreus, fira, feria), and for c in a close 
SiHable before a nasal (esntnph, exempliim , muiiri for mtnliri, 
gird for gent) 1 tonic longand x short, when m hiatus inth another 
vowel, produce x {amreh, amicus , via, via) 0 tonic long and o 

short ore represented by 0 close and 0 open (amor, amorera, poUe, 

populns) 0 short is never diphthongized into rto or tie , such a 
treatment is as foreign to Catalan as the dipbtbongization of ? into 
te. Just as c before a syllable m which an t occurs is changed into 
1, so in the same circumstances o becomes n {full, folium , mill, 
volio for voleo) and also when the accented vowel precedes a 
group of Mimnants like el,pl, and the like {vJl, ooTua, escuU. 
ecop lus) :Utin m peraiste witli the Latin pronunciation, and, as 
already said, does not take the Franco-Provensal pronunciation fi 
l^tm a« boMmes 0 (com, causa, or, aurum), 6ld Catalan has 
kept the diphthong ^tter, but possibly we should attribute the 
examples of aw which ore met with in texts of the 18th and 14th 
wntnries to the literary influence of Provence. Latm tia tends to 
become o (cor, quare) 

—As for the Latin post tonic vowels already spoken 
of, it remuns to bo noted that a is often represented in iTnting bv 
Catalan, tbe mbstantives, IXK 
toaddy form their singular in a and their plural 
«“nnas), hona, hones (bona, bonS* 
aireoito, (am ata, amatas) Tins e is neither open nor close’ 

pronunciation of winch comes very near a In the 
wme way the supporting vowel, which is regularly an e in Catelon 
IS often w ntten a, espcunllj after r (ahm. arborem aa<m ’ 

post’tonio^®”*^? one may say that in tbe actual state of th'e language 
tomo e and a become indistinguishable in a surd sound 
zuediate between the French a anj mnte a. Ppfnra 4 - 

ramo obanp between a and e constantly takes place one in 

war, wnor for mar, amor (the same manner of wnhim 
extends even to the cose of the tonic svllabli. ® 

tantum and sanctum bemg for and from 

hand, anlre, arrar for entre “om rare), and, on the other 
by c even when it ’is long vicinn^ wpresented 

in genuine Catalan exists only before i, 

the present day tnttar l»ecomeM, at 

words spelt irovar, contradxr and in the 

other, wnere under Castilian inflnpn>w> * syllables, verbal or 
the normal *5* be added to 



and then fd, the last being t^ ywlded/ait, /«<, 

alongside of axre^ an, whicli are has given et 

tliePo weak dqditlmn^ t4 Snd Of 

tends to become o close in the atonio’avllLw ®®®n, 

gijaranla has become corania, then P^nounced « 

offer be omes a in the Chtalnn nf f*®*" *be tonic ua 

llenqa, lingua), while in Majorca it hecomM^^®"'^ “^®®> 
Consonants -Final t readnfKp^Sr ’ 

aman, venin, partin, for amarU vemM^X n ? ^ t®“t'im , 
ocultuml ,%rc t mpp^^m’ Saibon 

0. ih, .CMr.f.ir a 


logical origin ui frequently added to words ending in r {carl for ear, 
quare, mart for mar, mare , amart, ohxrt, infinitive for amar, ohtr), 
and oven to some words terminating in a vowel (gemt, ingenium, 
premit, premium), or the addition of tho t has taken place I 7 
assimilation to post participles in xt. The phenomenon occurs also 
in Proven 9 al (see Romania, vii. 107, vm. 110) Median intcrvocal 
d, represented b\ s (s) in tho first stage of tho langnogo, has dis 
appeared fidclis gaio/esrf, then /eel, and finally /cf, videtis 
became uesefe, then veeis, vets, and veu. Final d after a vowel has 
produced « (pen, podem, niu, niduin,mo», modum), but, when 
th-* d, in consequence of tho disappearance of tho preceding v owel, 
rests upon a consonant, it remains and passes into tho corrispond- 
ing surd frigidus mvos fred (iironounced /ret) Tho group dr, 
when produced by tho disappearanco of the intermediate vowel, 
becomes «r (cre«r<^ credero, oeXure, occidoro, veure, viduro, 
seure, sodero) Final «, if originally it stood between two v owels, 
falls away {bo, bouum , m, vinuni), but not when it answers to 
mn (thus dounm makes do, but domnum don, sonntn makes 
so, but somnum son) Nd is reduced to « {dananar, comanartor 
demandar, eomandar) Assibilated c before c, t is treated like d, 
witbm a word it disappears after baring been represented for a 
whHe by s (luccro gives llttsir, lluJnr, recipcro gives rczchre, 
reebre, rebre), at tho end of a word it is replaced bj u{veu, viccm 
feu, fecit) ^ Tho group cV gives «r, just Lke eCr (jaure, lacero, 
nowre, nocere , yifourc, plnccro , but facoro, dicere, ducore, 
make far {fer), dxr, dur Initial I has been preserved only in 
certain monosv llables (tho article lo, los), ev oiywhero else it has 
been replaced by I mouillOe (Prov Ih), winch in the present ortho 
graph} 18 wntten II ns in Castihnn, but former!} used to bo repro 
sented by Ip or yl {lldra, litera, llcngua, lingua) Preadih 
disappe^ after m, like t after n {earn, campiim , terns, tompns) 
R 13 replaced by tho snnl p at the end of a word {trohar in the in- 
flnibve, but trap in the present tense) , so also in tho intenor of a 
® consonant {suptcnir subvcnirc, so?4c, 
sub to) Median intervocalic/ gives v {Eslire, Stephanus) . it 
has disappeared from profundus, which yielded tlie form pnon. 
tlien prMon {g being introduced to obv into tho hiatus) V, w hot- 
over it has boon presoired, Ivoa the same pronunciation as 5 , at tho 
end ot a word and between vowels it becomes vocalized into u 
{mau, suavis , ««rc, v ivcre) G guttural, wntten qit before e 
It® ground M a central and as a final letter, in the 
vvntten <* {amich, amicum , jock, 
joenm) & guttural 18 replaced as a final letter b} surd e [imm 
^ut lone , tngar, but tneli) Tj after a consonant giv cs m (Sr 

ft *’ l>een repre^nted by softs, 

it has disappeared (rationom gn\e rosd, rays6p then mli6'S at ILo 
end of every word it behaves like U, that is to say, changes mto » 

F®"®" the verb 

tij, n 'J? !? }t(i)s— now has an, eu, xu after having bad a/s, els 

tls 2 ); gives f between vowels {verger, viridinrum) and ^ nan 
terminal (wntten either xg or te gmg, gaudin^m^'X 
modinm) Stj and sc before c and v, L welf as « and «s f mid 
sound sh, represented m Catalan by x {angoxa. nngnK 
oognoscero, rfix, dixit, mate:^ metipse) /SmostevemS 

appear when precMed by a vowel thus the ™ 

temere, *logire are pronounced amd, temi Ileal It m 
served except when protected bv tbo Pro 



orthographic sign , it is used to indirote ^ m aorel} an 

do not form a mphtbong {vcht ratto'i nnH * Mnsecuhvo vowels 

pronunciation o/the guM o «ftb\ e, it denotes the 



never had dedensionk It is taTo V*®* •® ®®®®^’> ^“8 

metncal texts) certain traces (especmlly 

for example Beus and Deu amo^ '’® ®®®‘^ “s 

and/ort,Lj/tand U>ts,aMuyrSd^\^^^'^^*''^^ dar, forts 

e.ndemperador, but, since these fome^lT 

nominative form when the wool ™ in ®°n’'ertibl}, tho 

accusative form when the worf m tte 

nize in these cases a confused 1 "’® ®®® ®®^y recog- 

known only to the hteraHnt w&v D^® ^rovenjil nilt, 
Bcnpts took no account Catalan ®^ manu- 

in the gender and the number of iV<i nm’ *®®^®f n® distinctions save 
i?C*^® P'nral only two obscrvationa «« ’■®g®*'‘^8 the fonna- 
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jlmji tint ti U in tin lioforo < horntn-tm iimivcs m»i« 

lilt. Miignlur nnil in tlie iiluml , frtin uwi innkcs uml 

U) ^\or^U tirniiimtin^ in t Mini nr cimiuit niiil in a* 
ftnciintlN fnnneil Ihur vlnnii In mlilinj. to tin* MiipilnrtliCRjllnblo 
ft (fni* /ri»»< t }>r( 't, vuitnx, wii/i-iavt), Imt Mlinroiicnth , 
iinin nl*oiit tin I'lili iMilnn, tlm Cnstilmn innumit inilistitntol 
M lint oiK' inm liniN Inttttf ynitt j/m/cmi* Tiio irnrd<i in 
tJ*, *, t! lm\. Ktn n'^MmihtoiI to wonls in»(j), from louh \u 
onpnalli Ind tiir j'lnnl /r», Imt non l>nxi n, from frnt, 
but now frir'n 1 or last in tbcn « mnIs r iilntnl formation 
wbirb n niorr in afamlinco nitb tin f^rmna of tbo lanpnai?., nnd 
^icinn in tJio Mi|i[ir, smn of tin f bifori tin i from mjuftt, 
f>r • tnmjdr, wo Invi now side In ndt tbo two {dnralR aqiirtUn, 
in tlio ( isiiinn iinnmr, nml ojitf't Tbo nrlnli m /«, Aw (pro 
nonnoo.1 /«, ]u* m n portion of tbo domain), ft m la, Ift {fat) 
soiiio iintiiiota of h o nir in thi'niunnt tonpn, upplj iiij; mdif 
frnnth to tin iioininMno nnd tin nbjutnr oiso, <■/ npphinc to 
tbo •.inpilnr H Jaa not wliolh tin) iiowii On tbo north wistini 
Imnlir of Cftfib Ilia, and in tb" nlanil of Mnjon a, tbo nrticlu » not 
n dirnatm fn in \!l' but from (ainj, iiiatj rtorao, fun ta , 
pi ina ft, nnd nl o f't nbiob njijM im to conn from — rft far 
r hlrnyiif'f foro/nn't— bin »n) Comiun tbo curia ai>ondilit' 
‘'aminun fotina *», m, pi rn, n* On tin pnuioiiiia it baa oiiU 
toN taiiiaiktalibat tin iinvb m lanKna^t ImalKirMutalfroinCnatiliim 
tbfao njn iti finiiam t-ff/nctniid ((pionniilliid atsoii(W<i/fn>« 
mill nat I'nifi, nv nln tlirfumiro V,rinV(C ntiliiin tt tfiUonufttra 

1 Ifrif fl 

-ritalmi, nnd raj>a, lalli modom ( ntalaii, Ima 
pnatli iiant wial tbr dn'iiain of tin* LM < oniuipition in » ro , n larj'i* 
iiumWr of \t»la of tbia conni|r»ti<'it bate bun trcatnl ita if tlaa 
Iwlonpi! 1 1 tb' " 1 in fro ilrbcrr iiiaki a ilfi rt, a idoro, i/nr». 
Mid nlo*!,,* dr of I t'fr wbirb niiUMia In bnbrrt tlnr la n form 
f )ir n] lib ]a*inta to babt'rt \ t iinoua fat I nnd uln w bull Iina 
»r trn »inr tl r l'*li c ntuia, i' tin* nilditi ni t.f n pariko,nr fto 
ibot- Infiniliii » will b nii ariT-nfuIon tbo i idi(~d , in n i»>rlioii ol 
tin* Cilalsn domain onr 1 1 ara crrnirr r'ltrfr ''onirairiw ntif,iii 
nllr Klon^iti^ to tbr c iiijti|,itni i in i n bmo ju <1 (iirnnlo tbnt 
in ir (i -caaiiij Ir trnt rr ;,n< t/r*iirnIoin.*nIr of fun/r , roinniHri 
ro imur mil rvniiii<frv In tin* t,*>t>«diii nml in tin pn uit 
paitnip’o Ontalall ditbra fiaiin I'mitiifal III Hill distilibuiablii}, 
tin nnyiinti 'll III ir fioiii that in rr, n,— aa\ini,» for iMinpb 
f 'tnt \a in IVoifiipl tin inat parliripb of n Inij, niinilirrof 
Ktla of tbo .’1 mil 3tl ttiiijii, itmiia la formed, not from tin 
iiibnitiir bill fr'iii tbr i*.rftct (j nl, whiit, liiiant mpmat tin* 
(•"tfrsta I *A r If' , It I > 1 , mid not tbo inrimtiiis jtulfr, rofrr, 
trnir' In tbo piaaont imlnatiai nnd mlynnclivi iiiattr > rrba in 
irtaVo tbr tmb'itiK foim nliradi dr* nlKal, In lrnf,lboiiin}; tbo 
ra IiojI in tbr tbico {.rr oiia of tbo iiiiie,nlar nml in tin tbinl pi raon 
of tbo p’mal b\ nioalia of tin. Mllallr ra (i<*) mini/itr bna tin 
pro it indii-tiir iiijrtnA, ti'tnil nrft, <«Tni/irij-, n<mi/irijrn, tbo 
pra nt » ibjiiiir ni o'/mr a, at, wi -on (or inon naunllv now 
«'ini */ni If, 1 11 / fill add (r rfu I of tbo ronjiifration in nr 

bad r (al o il in tbo lai jwra aim, nnd wt in tbo Id , nloiifT'ido of 
tbr < 1 , wbnb la pn>i*> r to Catalan oxolii*.iaih, avo alao find, in the* 
firat (lonol Ilf tbr lamma^'r, r» Bs in I’mirnpl Snb'iniuntia tin) 
jtrrfri t of tin ibirr loiijiijratniiis lm« ndniittod foniis in r (nmilrft 
nrtirrn at il-ni, a mira), dmaril from tbr niiuont pIii|iorficl 
n iKiiar • r , wbirb bna In Id ila f^ramnd down to tbo pnarnt dm, 
watb tbr mianiiiL of n inmlitiolinl in snuir a i rba (oin iitill henrn 
/am, /larriifnr^ Ibit tbr Riiniib i>crf<ol ia no lonpar rmplornl in 
tbr Ri».ib n lanriiapi , wbnb Ima riili'titiitial for it n ponpbnstic 
porfut, roinimaid of tbo iiifiiiitiar of tboairbnnd tbo piaarlit of 
tbo niixilian iiiior ru; ivnclrr, for cxnmido, aims not moan “I 
Bin pdiij, to tal r," but *' 1 baai taken ' '1 lin cnrliosl example of 

tbia prnpbr stir jh rfirt carrioa iia Uark to tbo ICtli coiitnn Tlir 
most iiatul form of tbo mibj pna in fi]K>kcn Cntnlnii in tbnt in i 
for nil tbr tbia I roiyiipatioiis (i/im, if, i, om, on, m , Inni, if 
Ac jirii'i, ,f, < e } , It nppeam to lio an nbliroaintion from lo, nnd 
in rifis t n rtnin Mibjiiin tia ra, mtrb na niii/nr. It mat, lliatuta, vinm'ia 
(for tattlf, Irma, liiii/a, rttatia), oMibiitU formed ufion «n (subj of 
r«or), iinvi Ut n mnl Rtill nro naid Tin Kamo i of the prcaont sub 
junotivo, wlrntmor mm 1 h iIk ongm, la Ntill found in tbo iinper 
fict arii/t otfif, ft, rafii/i, fo 

Calalan Ihnltrt of Ahjhcro {Siirifimn) — A« compared avitli tbnt 
of till mnintniid, tin Cntnbin of M(,bero, nitrotliicid into tbiH 
(lortion of Sardinia b\ tbc Ari;,oni ai conqiirrora nnd colonwta, dooa 
not present nn\ sera iiniHit-tant diffi roiin a , soino of iliein, such na 
tb)} arc, nro explicable In tbr inlluctici of tbc indif'inona dinicrta 
of Saasari nnd I/);pidoro In pbonribaoiionb'.enca— (1) tin cbiiiigo 
of tj into tj na nn iiiUinl bofuro i (i/ifr vn/ia , Ifqo, Urns), n c]inn;.o 
avbtcb dooa not tnkr jdneo in tbo Cnt ilnii of tin liliiinlniid cxecpl in 
tbr interior, or nt tbc oinl of tbc woial , (2) tbc froqiicnl ciimiga of 
I between aowclB nnd of I after e, q,f, ji or ft into r {lattra, tabula , 
caiulera, candrln , faiarrolttttafulluin , frama,Jlama) In coiyugn 
tion tberc nro Komo notublo pcrulinntics The lal tiers sum does 
not take tbo 0 winch continental Cntnlnn ban borrowcei from 
Cashlian {citnl, not canto, Ac ) , tbo imp Ind of vorb-a of the 2d 
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nnd 3d coiyuRatioiiB hiw era, tva instead of ta, n form winch also 
occurs in tho conditional (ennfanw, tlruminva], tlio simplopor 
feet, of ivhitli Koiiin tl |ioa nro still prcaoned in tlio nctiinl IniigunKo 

r*li* *^****^^"^» liku\i'(o hcr\(d for tho formation not onlv 

of tho past participh butnlso of tho iiifiintivo {aqher, Imhere, can 
oulj bo (xplnnictl bj acli, 3d laorson of the iierfcct), tho inrmitiacs 
with rpamRoric (riiiirr, reurcr, ploitrcr) nro not U8cd(riiiiY, tettre, 
jtloim iiiatcftd) , in tho conju{»ntion of tho present of tho a orb 
otfur or ctser, tbo 2d jiew snip tet formed iiiion tbo porsoiis of 
tin plural, wbib contiiiontn] tatnlnii sms els (niicicnty etl), ns 
nlso, in tbo pliinil, tern, ten, insti ad of som, toit, nro to bo noted 
hnen. bna pnsatd oeor to tbo coniiigntion in re (Ireiiilax-tcnilre), 
but it la ni tbo wniio time lino tbnt in ordiiinr} Cntnlnn also wo 
ltn%o fifKirrr nion^Miic of fnur fhu habitual form , dtcerc givrs not 
air bill rfiiirr, wbicb ia nioro rcgnlnr 

ir CtRTiMAN — Tins nnnio (dented from tlio kingdom 
of Cnstilc, the most powerful element in the Spiinish 
monarch}) m the most conxcnicnt designation to appl} to 
tho linguistic domain which comprises tho whole of central 
fipntn nnd the xast regions of America and Asia colonirod 
from tho IGth contnr} onwarels b} tho Spaniards Wo 
might also indeed call it tho i/tanifh domain, narrowing 
the tsscntinll} geographical meaning of tho word Etpailol 
(dented, like tho other old form E*}ianon, from Jlttjxtnut), 
and uaiiig It in n purcl} political souse Jiiit the first 
c\prcs.aion is to bo preferred, oil tho more because it has 
been long in use, nnd o\ cn tho inhabitants of tho domain 
outside the two C'astilcs full} accoiit it and nro indeed 
tho lirst to call their idiom Uatlclfaiw It is agreed on 
all hands that C'uhlilinn is one of tho two branches of 
the Milgnr Latin of >Spnin, Portuguese Gnlicinn being tho 
other, both idioms, now separated b} \cr\ marked differ 
cnees, can he traced back dircctl} to ono common source 
. — tho Hispanic Itomnnec Ono nnd tho same xulgnr 
longue, di\Li>cl} modilicd m tho lapse of time, has pro 
duced Cnslilmn nnd Portuguese ns two xnnotics, whilo 
Cntnlnn, tho third Inngimgo of tho Peninsula, connects 
itself, ns has nlrcnd} been jiomtcd out, with tho Gnllo 
Pomnn 

^^lthln the Cnstilmn domain, thus embracing nil in 
Rpnin that is neither Portuguese nor Catalan, there exist 
linguistic xnnctics which it would perhaps bo nn cxng 
gemtion to call dialects, considering the meaning ordinnril} 
nttnehed to that word, but which are nono tho less worth} 
of nitcntion Gcncmlh siicnking, from xnrious circum 
stances, nnd cspccinll} that of tho reconquest, b} which 
tho nlrcnd} formed idiom of thu Christian conquerors nnd 
colonists was gmdiialh conao}cd from north to south, 
Cnstilmn has mnintnincd n unifornnt} of which tho 
liomnneo languages afford no other example Wo shall 
proceed in tho first instance to cxnniino tho most snliont 
features of tho normal Cnthhan, spoken in tho proaincos 
more or less cloacl} corresponding to tho old limits of 
Old and Xcw Cnstilo, so ns to bo able afterwards to note 
tho peculiarities of x\ lint, for want of n better expression, 
we must call the Cnstilmn dialects. 

In some respects Cnstilmn is hardly further removed 
from classical Latin than is Italian, in others it has 
npproMmntel} reached tho same stage ns Provongal As 
regards the tonic accent nnd tho treatniont of the towels 
which come after it, Cnstilmn mn} bo said to bo cssontinll} 
n pnrox} tonic inngungo, though it docs not nltogothor 
ref USD p^opn^ox^ tonic accentuation nnd it would bo a 
mistake to regard xocnblcs like Idmjmm, Mqrtma, rdjndo, 
Ac, ns learned words In this fcaturo, nnd in its almost 
unitcrsal consonntion of tho final towels e, t, « (o), 
Cnstilmn conics aery near Italian, while it separates from 
it and njipronchos tho Gnllo Bonian b} its modification of 
tho consonants 

roicrft — Noiannl CnstiUnn fnitbfullj prespnes tbo vowola if, i, 

6, fl, tbo comTOrnlnoh infrequent instnncoa in wbicb 6 nnd C nro 
tronted hko if nnd B must bo ntlributcd <o tbo working of analog! 

It diplitbongixe.s B in tp, 8 in tie, avlnch mny bo rognnlcd ns n 



350 

^«LteuvtiR of **5 (*M JSjmrtma, IT 30^) 


SPAIN 



Som<.time3 ie and w in 
silJa from »5lla 

rte3pertt),casttllo 

1, r rfti'ie from frontemfOldCast 
from nCccns (Old Cast tliicto) The votdM in whah 

coma’, r-yfa, ive find in old texts mtrnff, euemo, mutda. Lat. an 
males o in all vonU of popular origin (roM, oro. J.c ) 
Can«i«infs.-On the Ji'inids I, in, n, r there is ^ ” 

marked excent that the last named letter has tvro pronunciations 
rtft <X?d). asinomar. Inrla, the other hard («mel^. 
Ttndir turret (Old Cast, in this case gots so far ns to double the 
initll consonant rrrm/«r)-^nd that .« is often >"-« t^b^ores^and 
rf 



|^i,A>GtrAaE 

the TOlgar Latm of the reuinsula m no instance pwscntsjjro f^s 


S'nreraid“^nd‘'l>ei^D^V«>n®'“ the modem L^ago 

token a composite forl^nosrfnw, wsofros-which hw 
m Quint, the interrogate e pronoun -which has taken the 



ThfaSS of ^“^'eative, still 

cuneS nso as a secondary form of the condihonal (cantdra, tm- 


|>rc^euts 

tvorus t»lC WW4|IU»»» »V4VS*« '<•1 'r-, J -I --»# - ' - 

(clavis) Woror(plorare), the tendency of the 
K, as in Catalan, to rednec ll to y, thus one 
(plenum) aV mouillec («) corresponds to tlie lAtin ttn,vin,^}, 
and sometimes to initial « ano (annum), daRo (damnnm), »<i^o 
(nodum) Passing to the dentals, except ns an initial 
that are popularlv current and belong to the old stock of the 
hnenage, can onlv be deneed from Lat «,p', and sometime ct, 
as in me'er (raittcrc), wtor (oaptare), piinto (pnnctnm), hut it 
IS to he ob«ared that the habitual mode of representing et m 
normal CUstilMn u b> <A (prou ttdt), as in dertcho (directum), 
jwdio (pectus), so that we may toko those words in -nhich 1 alone 
ricjirp’tcijLj ct ns sccondnrj fonos of Icnroed words, thus wc 
lendtO, otubre, snnlo as secondary forms of the leamM -woris 
l^naido, oelithrx, tancto, alongside of the old jwpnlar forms wndieno, 
oJlK’rc, tan ho D corresponds in Cistihan to lAtm t between 
rowels, or < hefure r atnndo (amatus), padre (patrem) At the 
present day the d of the saffircs ado, tdo is no longer pronounc^ 
thronghont the whole cstent of the domain, and the same holds 
good also of the final d salil, pont, {or salud,poned (from salntem, 
ponite) Sometimes <f takes the interdental sound of s (Lnghsh 
th), or » chinked into/, witness the two pronunciations of toe 
name of the capital— Vodna and Jfadnl (adj ifodnhiio) The 
*tud\ of the spirants e,s, s, a, ju made a lery delicate one ^ the 
circumstance tiiat the luttrJeiital pronunciation of e, s on too one 
hand, and the guttural pronunciation of y, j on the other, are of 
eoniparativiU recent date, and convey no notion of the ralue of 
these letters hefore the 17 th eenton It is admitted, hot -without 
reason, that tin. spirants «, s, which at present represent but one 
lnt> nlontal sound (a Iisp>sl *, or a sound between a and Eng th in 
thing) liad down till about the middle of the 10th centniy the 
roic"lcss sonnd ts and the roiced sound rfs respective!), and that 
11 ) like manner the jalatal spirants y, j, x, before assuming toe 
uniform jironunciaiion of the guttural sjnrant (—Germ eh in 
luJt) had prerwttsly Tcpre'enti-d toe voiced sound of i (Fr j) 
end the voicwless sound of i (Fr <h), whuh are still fonnd in 
I'ortugn'‘»e and in the Castilian didevts of the north west The 
sal •itutionof tiicM interdental and guttural sounds for the surd 
an 1 sooint spiniiLs n. i^cetivelv did ccttoinh not take place simul 
tantou. Iv,hat the vai illaMonsof the old orthographi,andafterwnrds 
the di-ision of till ‘?i‘3ni h ALadenii, which suppressed a:(«-4, x 
was rrtiinfsl for m) and allows onlv c and y hifore e and t, : and j 
Iv fvn. n, p )», make it imjiossihh for ns to follow, with the help of 
the written t-xts tin. course of the transformation, S now hasthe 
to rt!e.,s sound rrtn Ktw<-en vowils eosa {prononneed ensfa) final 
r ri 1 Jih falls aiivv, i sje-enlly luforo InjmJs todo las for iodot los, 
nt M- t for rti I ir r < The {i*incii>al sources of j (y) are — Lat ) 
cnl»/I r e e and t (;i ' 00 , jocum , yente, gentem), Lat initiil 
r Os 1 , stponem) Lit z (eojo, coxnm) Ij, el (fons jo, eon 
sitinn r, 1 or lumk Th* soirees of a (e) ire Lat cr,ej,tj, s 
(r 1 ca'liim f lAo, calcvw, ro ■> i, ritioncm, si m 

phoi.ia) \srr„iriKth“ pirants /"and r it i-* to l*e ohurvcd tint 
rt h le, mm., ofa Wo d/iia .1 in mm iiistmets bcin replai td b) 
t! “ * pita 1 A (I't* rirereli vil nt' while in others no loss current 
t-nr 1 , tj t j» ipl tin trn formilion has no' tak n place, thuswe 
J ite 'i tffiliuni alon ' id> o'j 

H > 'T-illllll 'tin I 
I • •* I y r' '1 J 
ef i*i '"e IT fr 



S*cverywhere!*bjS^penphrasis (cantare habeo), butitisirorth 
noS t^t certoTn old text, of the 18th cent^, and in 
toe popnlar songs of a compamtiiely ancient date which hiiTO been 
wieSMved in Astnnas, toe anxihary mn sUll jnr^c the infimbve 
(habeo cantare), as -with the Latin wnters of the decade^ 
“iincho de mayor pre^io a seer el tn manto Qne non sera el nnestro 
(Berceo.S Lour , str 70), where o ««• (habet sedere) corresponds 
Uactly toscr<l(eedore habet) The vulgar l^tin of toe Peninsula, 
moreover, has preserved the 2d pers. pi of the imperative (onnterf, 
toirfcrf, iwrtid), which has disappeared from aU the other Komance 
lanRuaocs. Another special feature of CastOian-Portugnese is the 
complete absence of the form of coDjngation known as in^oative 
(intercalation, m the present tense, of the syllable w or c«r between 
the radical and the infieuon), although in all the other tenses, 
except toe present, Spanish shows a tendency to laj the accent upon 
the Mme s\ liable in all the six persons, which was the object aimed 
ath\ too mchoative form. Castilian displaces the accent on the 
iBt and 2d pers>. pL of toe imperfect (eantdbamos, eanldiais). of the 
plnperfect mdicative (eantdramos, eanlaraia), and of the iropcrfirot 
subjunctive ctinftfscii) , possibly the impulse to this 

was given b\ the forms of futnro perfect eantdremot, cantdrns 
(eantarlmus, eantarUts) The 2d persons plnral were formerly 
(e-rcept m the perfect) adcs, tdes, -ides , it was only in the course 
of the 16th centnry that they got reduced, by the falling away of 
d, to ais, eu, and ts The verb essere hns been mixed, not as in 
the other Romance languages with stare, but with sedere, ns is 
proved by older forms sen-, sttdes, sieden, seyendo, obviously derived 
from sedere, and which have in the texts sometimes the meaning 
of “ to be seated,’ sometimes that of “ to he, " and sometimes both 
In old Latin charters also sedere is freqnentlj met with in the 
sense of esse cy , "stdtat istnm meum donativnm qmetnm et 
securum" (anno 1134), where »'rfwt-si( Tlie 2d pers sing of 
the present of ser is eres, wbn-h is best explained as borrowed from 
the imperfect {eras), this tense being often used in Old Spanish 
into the meaning ot the present , alongside of cres one finds (but 
onlv in old documents or in dialects) sos, formed like sm (fid pers 
]il ) upon tamos The acccntnation in the inflexion of ]ierfccts m 
too conjugation called strong, like huhiirm, Inziiron, which cor 
respond to habnerunt, fccernnt (while in the other Romance lan- 
guages toe Latin tvpe is ernnt Fr cHr«i/,/nrnt),inay he regarded 
as truh eti inological, or rather as a remit of the assimilation of 
thoe perficts to tla perfects known ns weak {amaron), for there are 
dialcttn, forms having the accent on the radical, such as dfron, 
hUon The piit parttciple ot verbs m cr was fonnerli ndo (ntus) 
in most cases , at present xdo serves for all verbs m cr and tr, except 
some ten or twelve in which the participle Los retained the Latin 
form accented on the radical dieho, heeho, vtsto, dc. It ought to 
be added that the past participle iii normal Castilinn derives its 
theme not from the iierfcct but froiii tbe infinitive habido, sabido, 
from haUr, *alcr, not from hulo, siipo 
CisTiLiAV Dieucrs — To discoi er the features ha which these 
are distinguished from normal Castilian we must turn to old charters 
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and to certain mo'hm compositions in which the provincial forms 
. of fpecuh has e l>ctn repTodneed more or less faithfully 

I (fi sta) In ‘ime cosis the f 1 -Jdi/rwn. — The Astunan idiom, called by toe natives table, is 

lifiifii nil tint might ati't from 1 difitrentjatcil from the Castilian by the following characters le 

tt <* / in/'/ 'fjtli Jjs) his Ik nlip' for to* sake ! occurs asm Old Castilnn, in words formed with the snflix cllum 

ll 'I Crl t* f I* r, I* Ins a mark'd t-ndenev 1 {eas'i'llu, jortullu, while iiiodeni Castilian has reduced te to t 

L, I, It, pirtt tome for a, e, o jmtes (p>nas), gracies (gracias), tsti 
frmti [/rente) Uecht [IceJie), nueehi [noehe), unit (wno), 
fninerit (pnmnv) TlKre is no guttotal spirant, j, bat, according 
to cirnira kanw**!, yorx h), thus Lat el, Ij gives y reyu (‘vcclus), 
ryttr/u (spec lum), eonseint (consilium), and after an t this w is 
Lanilv p* reeptihl , to judge hs the forms fiu (filinm), eseendos 
(Cnt- e'cayidas), Casiia [Camilla) , Lat y before e and a, Lat initial 
3 , and Lit st,x, give x [}) — xiertle (gentem), xtidiu (Jndaens), 
f arv (liassns), ecara (coxns), flnxu (flnxns) Lat initial / has 
I ept f-s ground, it least in part of the province Jiu, funja (Cost 


r f idh at an initnl 1 tt'r, with the 
I 1 i) „ i pan — ii -ne ttl ri- rt — ^is 
< a- t I’l at to th** Ga'^on? II k now 
»,’i >..11 XI ll tnJilu'ia, where the 
1 1 r i c ” fi vi rv n*ar j ords he 
r r t f'lno’ igirailv d* rued, marks the 
o* t' ' I I la) dijhfhong v' are readily 
'* a a. * tJ wl ole evti a* of tie domain* 
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t II'*, /n;if) A itnikiil fintuM It the linMtunl “jiionniuro” of 
7 iml 1 ft« jnltinl loltON //*/'■, Uor, llinut, Jlutu , fton, fiiinm, 
fiicn, fiutir Vitli u jhrt to innrxum tin rollo\Mn)' forms iin} 
li iiotul — jhrvonil |imiinuns i (i77i), »//t fi/fot), jkismksIij |iio 
nouns fid, jil utft /*, /,)< ft, for lifilh iimsi nnil fnii , 
Milw 'll! jH-rs jil im|i of tin l-'il mill ^(! loi^uu ttlons in »« 
for Kii (( isi 1 nt, trim, ( ji n, fan i tfrom fac rl, /mi (frmu/r), 
mu! «\4n roim fnstinn of tin Ai miij, (nlai , Cast 

/iihat), {n«tsnr<K<if jms Mily in vs fur a (sin m, Mttia, \rjiiit) 
«fr;,i\vs I 1 (s-<nirtini> s i iit)intlit 2il iins iin;, , i/r 
in tlio til 1 in rr niij i its nmlir tno forms— /Vurrami /Ir, — iinil 
t 1 tlin nlin'ij I 1 foim mtn jonul fni, I rmlo, j m, Ac Iro oftin 
niij*. Its unili r tlio fotm <7ir (u itn tlr i7iri««<tii/ j itr ia»), wliUli it 
is nit III I sar\ to (xiiliin l>\ stf irr (hn. Silmilmnlt, /hrhr f 
r II //i7 \, \ 11J) 

\oi ir* » Ir iii't — In ils tnitnu nl of tin itosi tmm vowels 
tills *ln! >t {isrts I oMtpiin wiili iiornul <'i>tillan niulronusni itir 
t t ilin In f» fir n> It ilnijis tin tin il r, isjn nll> after «/, rt 
(: I *, yn t II* r 1 rt,ji 'r>, ;>!/<■ i'*, »i tilt) mill, wluii tin ntonic 

f lias (friipp I rft< r a r, tins i 1 1 onus a soml — hr t (l*r« \om), 
ii"i I (*f n vriii', I iKit (novi mt irp Arn.oins'' ins tlm 

»liIilit!ion,.s tr. S' from tniiu S' iinl C ninl nllnixs nuirv, strntK 
to tlnm tinii tuinml t is ilnn ilm ,—tU'i'f' (ctlmifim) huni 
(Iiotlirt, ; ii I (|i 1 linm I'^rp't),* mil ((.rniil', wlnlo Cistilnn 
nr» r } i ‘ r , rti i T llo ini'i il t omlilintions rt, pi, f, 

li 4\r \ I'hi *iw t il e ttm foiiii-itioii into 7/ I tt<r tlnii in f istilinn 

}’ I" V , fhi I />, / I 1 1 are I nin nl in oM do* uiiniits 

on I a* Mo pi i* ila\ nltlioi li tin / Im < 'iiin toll “motnllM, 
til" It • CM in t lia no* di ippr-iti d (; Viii ui pt' nl, pl/aau — 

I I un or 1 ;Jii II I «*, 1 1 at rf pii< s i/, imt c' ns In ( a tilian 

It * (nro t* in' > 'I / 1 (ill st flu turn' jcori'i (proa ( ctuin), 
r 'if *tii' di tniiO yil-'i* II voiM Is k<]il its j round lim„«r 
I’laiutf 1 I'nii <’i niti'-n's < f tl e 1 till « I iitiiri siijiph sin li foiniH 
rsi </,i— > r ti t lilt I - lir,r i' tripn I'ri I m 'if run uh, 
f lilt 'fl'rrjtls 1 / « a I ' to I riilistiintr 1 for </ or «7i n'ln 
(a lilt r'* s f /* 'll I s i(std(at) </ III (uandinni), cii<-*i/j 
(iiif dinin' Initial /'ll in iijnn„i int'i/i fll>,itli Naiaiu i 
A'i ii di“ I I •• pi ' tin /.iit'iird ii|iiriiit O' of t istilian, 

vln II Is I 'n ti n !i tir 1 M ot liiiK to riictiiiistaiiii s iitlnr 1«^ i/(I r 
jurl h St sun ill ’ lint 11 i r In till tstnnauj' Ti rtain forms 
tf ’ I ri ii( vati 111 of till 1 til dll'! r ftoin tlie ( istilmn slur, fit ir, 

t tr , t' r, ; ' or ualiU fotiii tin ir imp rfi ts iinl tmpirfiit 

rntjntir ins lik< tli" ti iilara il s in nr mid fi,—7iari mii (Cist 
7 'icr ' c'l- t,< It <'//i<-Ai' I iN ' (t It sii; >), (7n it{('ist 
ill i\ ] 11 ft 1 1 * ii> ' t , I 1 til rtlnr lialid plat pirtniplis 

ni 1 1 null- a fi nil I fr mtli | rfi Inri tol« imlwith,~/isirit'/> 

f - / 1 iij rf . Ill , I It mil till I to fir t nirnitn, trniiln 

(j-tf It ' In i'll iipiim I irl riii„ on Oitaliiiia tin Mm|i1i 
j tf * I as furii Was I f It tie iiiiliriati form pnijer to 
I A 'laii 1 If 11 r 11 (cl’i, s 1 /r 'll Iiisifuni' laii luf ir (ave wrni), 

' •• ill" il ijK i' s of a ilia in c' tr, iiu rr o r, nri fa mil iii r/«f, 
a’ 1 (c r 'St rii'i/ *, fo* c I 1 1, j i/i i', mill e nin jm nl • nlarnwi ur 
a 1 <■ tl e Catalan llillii 11 " I laki s It I 'f f It c'/i> (tit rt'i /), 

I lip (tat 1 1 / , i-'i >(( It I ii) 'Sna irn \i u one e inal « a iiac 

I f til* f la till c I n a jip no in ii i tft rn itiir I p-it, ii • ii /ii tm 

tiiliti III —Hu aaoiil "dial'-i ' la etill nuili iipproplintil^ 
11) plod t'l \nlalii lan than iitlnr tn \siiinuii or Aiia.irn i 
\ri_oin ' Mana jmiliantiia of ]ininnni mtiini, lioiveaer, nrn 
roiniiiiiiila ralli 1 Aiulaliisiin wliiihma far from li'liif; iniifiinal to 
Andnin a )iiii)x i, Iml nri nu I aaith in tin aiilr ir h|Hirh of maii> 
|niia of the Caatiliiii diiiinin, hotli in fniopu nnd in Ann non 
• rf till M lint a fi « « nronla tlm .orntha'-t liaaii not aet heiii 
oliirii liluaaliiii tliin in tfi it f,ii it )iniaiiiro of rniitlitni Spam 
Till a nri tin foIloHin^ / ii r, it In laai< n aowtls or nt tlio end 
of a wo d di*a)ijii ar *il ( it), i (> •(), 1 1" (riciic), ti'c (/i «r), jiiii 
nnd ) I {pin) pi / (iniru), lUi'i nnd tia (iiiu/a), Inn nnil to (Imtn) 
1 ) III dn/jip il mil fi mi tin* h- ^iiiiiiiif! of n a oral e (ih), tnr/v 
(i/iti'ra), (III (itiiii) 111 fort im/aplo lae, /, r ifnie ofliii niircanitul 
iia 1 mi /It (sit/a\ uiu/a (iihrt) t iv/a (tan/n), siiairr (iiiadrr), 
jui/c (/■filin') I it / is iiioK ii},iironsIj n |iriaenl>d li> A limn 
tn nonnal ( astilian, mid tins A hen jirpiraes the na|iiwl« i.oiind 
will'll il has lost flsMaliiri), hahUl, hnrniit (jorimi), linter, nro 
pronounced a Ith o aera atrniif: nsjiiratiun, iilniost iiUnliinl with 
that of ^ 'Jill \inlaliiaians nl“o ana itadila aarilu lh<<o aaoids 
Jill lit, ji'rinii, jrflrr J his najiiriti, eapnaa d ha j, ofUn lins no 
tta ninlo^ical nri(<in, for eanm{>h, Jitnilaln, ii iiiil immo njijilicd to 
Aiidnliiamn , is Mni|i 1 r the word tii'luliiz jironoimtid with tho 
ntmii'' nspn itiun i hiiiai.teiisiic of tin inhnliilnnts of tliu inoainic 
U, z nrc reldoni iironuiiintil III l s , hnl n featnru innro peiiilinr to 
the Andniuaians is tin inairai proiiss, the nofti iied nnd intiialintal 
pronuuciatinn of tho a (tho so called C'ero) zri'uir (s'ilor), Ac. 
Jjiforon lonsonnnt nnd nt tho end of n word s heroines n simplo 
nsjiimtion mi/iiiio (wifwio), Jttoh (JSwt), do rmht (dos rcatrt) In 
the inllcxion of the Mrh tlicro is nothin)/ n|icc{iil to note, oxcojit 
Homo inRtnnrrs of Sd pors sm); of tho pirfcct iii tn for to 
fslundrs, edurilff, for fi/iitu/r, — laidintla n formation b} nuolog} 
from tho 2 d pirs of the other tenses, whlcli nil hnao « 


It js aaith tho Andalusian dialect that avo can most readily nsso* 
mto the aanntics of Cnstilinn aahich nro spoken m Soufli Amonen 
Jlcrai Homo of tho most Llinmoteiislic features of tlio language of tho 
« xtn mo south of .Siiaiii art ropiodiiccd,— oilliir because tho Cos 
tilinii of Amerlia lins s)ionlnncoiisly passed through tho iiamo 
phonitii transforiimtioiia or kcniiso Ihn Andalusimi elemont, acta 
Hlroimla reiiiasentul in eoloni/iilinn, snctLidcd in transporting its 
loL.al hnliits of hjh clIi to tho Now "W'Diltl 
/rnitrt, — rroieuliiig on inndwinnto indicntioiiH, tlio oxistcnco of 
a leomsi dialect Jins Ismii imjiimiciitli ndmilttd in somoqimrtors, 
hut tho old kingdom of I ton rniinot ni nnj aaay bo coiiHuIorod ns 
(imstilnting a linguistic domain with nu iiidiaiaunlitj of its own 
llio fiul that n iiuem of flio 13th century (tht Alexandre), nnd 
lerlnin ndaelions of tho oldest Spanish code, tho Fucro Juzgo, 
linae n ly'oneso onmn 1ms hciii made too inucli of, and lins ltd to 
iitimliiK^ lolocaliro tactssiaolj ttrtnm finturcs common to tho 
aaholn aatsli rn rone aalitro tho tninsitioii takes jilnco from Castilian 
to Galitian I’orlngiitse 


111 PonTUooi.si — Portnguaso Galicinn coastitutos tho 
hucond hranch of (ho Litin of Spain Tn it aao must dis 
tinguisli — (1) Porluguc.so {Poslw/uc:, porlmps a contraction 
from tho old y*<»fi/7«/c- = Portugnlcnsi8), tho language of 
iho kingdom of I’ortugal nnd its colonics in Africa, Asm, and 
Aincritn (Ilmril) , (2) Gniicmn (Giif/ri/o), or the language 
of (ho old kingdom of Gniicm (the modern provinces of 
Ponlcatdn, La Cimirm, Orciisc, nnd Lugo) nnd of a portion 
of Iho old kiiigiliim of Leon (tho territory of Viorzo in tho 
proainccof Leon) I’ortugucso, like Cnstilmn, is a literary 
Innguigt, aahich for nges has scracd ns tho achiclo of tho 
litornliiro of (ho Portiigncso nation constituted in tho bo 
ginning of tho 1 2lli century Gahcmn, on the other hand, 
aahich began early in tho Middle Ages a literary life, — for it 
aans eni))loy cd by Alfonso tho Wise in his cantsffas in honour 
of tho "N irgin, — decayed in proportion ns tho monarchy of 
CaMiIo nnd Loon, to aahicli Galicm had boon annexed, 
gathered force and unity in its southaaard conquest. At 
the i>resont day Gnllcgo, avliich is bimply Portuguese 
aniiously modilicd nnd aaith a doaclopnicnt in some 
ri ipects arrested, is far fiom hnatiig as n dialect tho same 
importance as Catalan, not only bcenuso tho Spaniards 
aaho h]ieak it (1,800,000) iininbcr mueh less than tno 
f'atalnns ('k'lOO.OOO), but also because, its literary culture 
hiaing been early nbnndonid in fnaoui of Cnstilmn, it 
tnoaitably fell into tho aegctatiao condition of a proaincml 
p itoiB Speaking gonemlly , Portuguese is further ronioa cd 

limn Cnstilmn from Latin, its doaclopnicnt has gone 
further, nnd its nctiml forms nro more aaorn out than 
those of tho mstcr language, nnd hence it has, not avith- 
oiit reason, l«cn compared to French, aaith aahich it has 
pome aery notable nimlogics But, on tho other hand, 
J'orliiguoso hns roiimincd more cxclusiacly Latin in its 
aocnbiilnry, nnd, particularly in its con)ugatioii, it hns 
managed to iircsorao sea oral features aahich give it, as 
(ompnred aaith Cnstilmn, n highly nrchnio nir Old 
Porlngiicso, and more csiiccmlly tho poetic language of tho 
nth centun, rccciacd from the language of tho Irouba- 
doiirs, in aahoso jiootry tho earlier Portuguese poets found 
iiniLh of tlioir inspiration, certain aa ords nnd certain turns 
of expression aahich have left upon it indelible traces 
Voirilt — Lat ?, 6 with tho nccoiit hnao not boon diphthonj.'izod 
into ir, 1(0, i(f ;sf (puilom), drz (docom), horn (bonus), jKde 
(potot) On tho othor hmnl, rorliipucsn hns n Inrgo numbor of 
strong d!]ibtliongs )irodiicod ba tho nltmctioii of mi t in bintus or 
tlio lL^olutlon of nil oxplosiao into i raiha (rnbin), /eim (forin), 
Jido (fnctiim), trixo (snxiini), odo (octo) Aquilo jicciilinr fintiiro 
of tho Inngiingo occurs in tbo “iinsnl aowols," aaliitli nro forniod by 
Ibo Lntiii iiLiintcd aowols followed by iii, ii, onit, tid W(boiio), 
(jnl (grniidom), hO (boniim) These imsnl aowols enter into com 
liiimtion aallli a fiiml ntoiiic aowol irmito (gonnnnus), nlso nsitao 
(nmnnt), fmiido (sormoiiom), wlioro tho o is n dogonomtod ropro 
siiitntiao of tbo Lntin fiiml aowol In Old Portiigncso tbo imsal 
aowol or dlplitliong wns not ns now iiiaikcd by tbo ill ("), but was 
expressed Imlinirontlj nnd wilboiit rognrd to tho otymolo^ hy m 
orn: 7-<»i (hone), tan (tnntum), dssserom 
(norm oiiom) 'I’lio Lntin diiihthong au is rendered in Port"®®?® 
ha ou (ouro, aiirum , jioiico, iinuouin), „ 

regard to tho ntonio atiwols, tlioro is n londenoy to roduco a into a 
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TOT^-el rcsomWinj; the Fr « “muet,' to pronounce o as «, and to 
drop t after t group of consonants (<fen£ for dait^) 

to iroji/iiifr — Htn. the most remarkable fcatnrc, and that vrhich 
most distiULtlt marks the wear and tear through which the language 



(cnnoniCUs), nr \scmcc;, «or, lociiierij uwr ^uuiuicjii/, j^\>i 
(palatinm), •audf {salntom), jxgo (pelagns) Latin b passes 
rigularlr into r earailo (caballus), fata (faba), onrore 
(arborem) , but, on the otho- hand, Latin initial r readily tends 
to become b t^<ja (vesica), bodo (votum) Latin initial/ 
never becomes h jazer (facere), Jilo (filnm) Latin e before e 
end X IS represented cither by the hard sibilant t or by the soft s. 
Latm a wtween vowels is dropped before e and i * hr for Jeer 
(Icgcrc), dfdo (digitnm), the same is the cose with d, of coarse, 
in similar circumstances irmir (redimere), nr (ridere) Latin 
j has assumcil the sound of the French j The Latin combinations 
eA /i pf at the beginning of words are transformed in two ways in 
words of popular ongin Either the initial consonant is retained 
while the I is changed into r eraro (clavum), yinrrcr (placere), 
/ror{fIorem), or the group is chanc^ in ch {-Fr eh, Catik sc) 
through the intermediate sounds Ij, fj, pj ehamar (clamare), 
ehao (planus), ehamma (flamma) Within the word the same 
group and other groups also in which the second consonant is an Z 
produce I monillM (written Ih, just os n moniUee is wntten «h, as 
in ProvcDtal) ordha (ovic’ln), telho (‘veclns), and sometimes 
th facho (fac Inm), aneho (amplnm) Lat ts or se before e and 
i giics ir (Fr eh) baij-o (bassns)) /men (fascia) The group et 
Is reduced to t£ Jcilo (lectum), pedo (pectns), nmU (noctem), 
sometimes to tr/ dotilo (do etna) Sach xtoids as fnito, re/o, dtJeJo 
arc modem dcnratircs from the learned fonns/rueto, redo, dtJeeto 
Iwitin a becomes m xeis (sex), or we, x (—Ft teh, eh) scixo 
(saxum), Juro (luxum), or eien ss dtsse (dixi) 

Inflexion —The Portuguese article, now reduced to the vocalic 
farm o, a, os, as, was Jo (exceptionally also el, which still snmves 
in the expression £J diet), la, las, las m the old language. Words 
ending in 2 in the oingnlar Jose the / in the plutal (becanse it then 
bwomes median, and so is dropped) sol (solem), bnt soes (soles), 
th<KC hanng aa iq the sing form (he pluml either la dcs or vx 6cs 
according to the etymology thus <5ao(canem) makes edcs. bntrufdo 
maxes raeoes As reMids the pronoun, mention must be made of 
the non etj mological forms of the personal wim and of the feminine 
po^essive minim, where the second » has been brought lu by the 
initial nasal Porlnguesc conjugation has more that u interesting 
In the jHsraonal suffixes the forois of the 2d peis. pL in ades eda 

through the mtennediato forms aes, ees. eis The form in des has 
pcrsisteil onU in those verbs where it was protected bi the con- 
’’ findcs, aiiiardet, and also 

present of the imperative, where the 
theme has been reduced to au extraordinary degr^ bj the disappear 

Ae™ t he rontroction of vow^ id«, ercdesJVdes, 

Kc Portu£;;iioso is tji« only Boraance lanfi^iage which possesses aner 

™ I ' “before we go out" 

mreninu*’w"tbnr’ f ®"® Plnpctfectin its®onginal 

ppsisre'ss';® 

f4"=sa=£a5s:-%Si 

1 ortugn*^ conjugation mnv Among the pcculianties of 

o'thc Cdrcre 4c ««>niiIation 1 

fez) vl.il-'caatiliin bis hnle and & tli e 

(tnJ 't n^hn (from i >r Ur flT«l **ir i ^ jjunhn, i 

tingubb from tl. pre^ut AV’ "" 


Oahenan. — Almost all the pbonebc featnres which distuigmsh 
Portuguese from (Jastdian are possessed by Gallego also Portu- 
guese and Gahcuin even now are practically one language, and still 
more was this the case formerly the identity of the two idioms 
would become still more obnous if the orthogmphj employed b\ 
the Galicians were more strictly phonetic, and if certain transenp 
tions of soiinds borrowed from the grammar of the official language 
(Castilian} did not x eil the true pronnnciation of the dialect It is 
stated, for example, that Gallego does not jmsscss nasal diph 
thongs , still it niaj be conceded once for all that such a word as 
planus, which in GaliLian is written sometimes c7mi(and<sometime3 
chan, cannot bo very remote from the Portuguese nasal pronnncia 
tion ehao One ol the most notable differences between normd 
Portugnese and Galician is the substitution of the surd spirant 
in place of the sonant spunnt for the Lat f before all vowels and g 
before « and s teuez (jndicem). Port jms, xunto (jnnetnm). 
Port junto , xenie (gentem). Port genh In conjugation the 
peenhanbes of Gallego arc more mnrk.^ , some find their explana- 
tion within the dialect itself, others seem to he dne to Castilian 
indnence. The 2d persons plural liave sbU their old form ades, 
edes, ides, so that in this instance it would seem as if GaUego had 
been arrested in its progress while Fortngnese had gone on pro- 
gressing , bnt it 18 to be observed, that with these full forms the 
grammarians admit contracted forms as well 6s (Port ats), 6s 
(Port, eid). Is (Port, is) The 1st peis. sing of the perfect of 
coDjngabons m er and tr has come to be complicated Iiy a nasal 
resonance similar to that which we find in the Fotingnese mim, 
we have rendtn, parhn, instead of vendt, parli, and ny analogy 
this form m w has extended itself olso to the perfect of the con 
jngabon m ar, and f aim, gardin, for fahi, garaei are found. The 
second persons of the same tense take the endings ehr, ekes in the 
singular and ehedes in the plnral falaehe or falaches (fabnlasti), 
falaehedes as well as faldstedes (fabnlastis), bateehe or baliche, jiL 
batestes or bateehedcs, Ac. Ti (tihi) having given die in Galician, 
we see that /aJasti has hecome/aJo^c by a pnonetic process. The 
3d pers sing of strong perfect is not in c as in Portuguese (hoiive, 
pode), bnt in o (houbo, putdo, soubo, eoubo, Ac. ) , Castilian infinence 
may be traceable here. If a contemporaiy grammarian, Sai.o Aree, 
is to be trusted, Galtcgo would form an absolnte exception to the 
law of SMnish accentnabon in the imperfect and pluperfect indica 
J-". ^Ziddes, pididmos, piiiakcs , 

x^falardnos^falarddes, batcramos,baterddcs, pidiramos,pidtTddes 
The future perfect indicative and the imperfect snbjuiicbve, on the 
other ha^, would seem to be accented regularly faldremos, fald~ 
semos The important question is worth further study m detail 
SINiogtvpnf —On fte ceneml snl>Ject tUe only liooSs to lie mentioned ere tUe 
Onmmatti aer nmmUcAen Spnehm end tlio £lpmoloplieha WorteriueA of 
^ Caxa^x On the old lennunce »ee Mannel Sllld j Fontanels J)e los 
m EsjwHa, Barcelona, JSGl, and several esaj-a liy the same antW 
In the Aetue ifM Lmigun Ramana, the /ohr* f roman « nigl Liltratur voL 
r , and ^ Aerufo BaUnea of Barcelona P Meyer In Rommda A ilnssafla 
Intne Inlrmncllon to Ale CatalaniKhe metriieht Tentimdtr sirlieavtiunJIettter, 
yJ®'® Morel Fhtio in Romania, For modern Catalan, ace Ballot r 
* fo Afengno Cathalaaa, Barcelona, 1814 A de 
Mfor^ Estudios, Sniema Gramatleal v Cmtomafia de la Itnava Catatana. 
ftai^ona, 18C4 and, refore all, Mannef 3IIUI v Fontnnals Ettudiat de Antova 
,1 V‘‘ ^blcctle vnrlelles of Valencia and the 

Ontbe Catalan of Alcliiro (Sardinia) 
Morosl In the SlUeeVmta dl Eilo-arla dtdieata alia 
Uemoria del Pnf Cote e Canello, Florence, lS8o 2 C unuax Snro DIm a 

trotto ors^SiilTh’2doSw.F“*5'^r*’“ '"Wh the eaccptlon o? n 

donbleta ^ ilnie (Sirolma MIchaells Sludlen tSrnman 

BeSsn 1 ^ h> Paul Forster 

Sif ' '? On the nrammar of Old Giaillian 

J, ,**i“*f*®be anielea of Contain Romania most he consnltid Ultherto the 
/S/to AsmtCfhlre^, a oJr«n» * 

-ptaiWo Ailuriano pnbibhed at Oviedo In 1839 and some lexlen- 
grephlral iiMcs (“Apnates hexlco^rafleos rehre nna Hama del WalcctifAUm isnO 
SL? .‘5 nevitla de Asturias lor 1879 Navnrresc tremte-c h.i 

Seen v orLri at hy Jetdnlmo Boreo. Dtrelonarto de 1 o«i Aragonesas “d cd 
AndBlusIan has hecn very scarclilnnly InvStIcated’hv ll’ 
Schneharfltln Ztsehr / rom. Philol , vrt v On Amerfoin-StSiWi then, u 

1874 ini Coinn and Coclho have contrtbntcd several iSr, ll 

’^n5;»S®8«dT ttry 

5I.r?.fr® So?'®/!?!" 

(A 31 -F) 


It u kaktn in the wider e present article 

the whole IbJmn lvLn "t'lo“ embracing the literature of 
TO. XL 1 iVS" r o f exceptions of Pop- 

„„a l.imtore 'SJp to a. PoSmm d'®”'* 




tionc^f thrTnHnT,^ Epiphany JIamfestly an imita- 
rfon of the Latin lueh represented in France in the 12^ 
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ccnturj, tho Spanish picco cannot have been composed 
much before 1150 

Heroic Tlio great national hero Rodrigo Diar do Bivar (died 

poeto 1099), bettor knorni in history bj tho Arabic suinnmo 

of the CiD {qv), nas celebrated in tho lulgar tongue less 
than a century after his death in tno poems, neither of 
which, however, has come domi to us in its cntirctj ] 
Tho first eantajt usually entitled Poema del Otd since 
tho first edition by Tomas Antonio Sanchez, relates in its 
first part tho valiant deeds (la geda) of tho Cid subse- 
quent to his quarrel with King Alfonso VI , in tho 
second tho capture of Valencia, tho reconciliation of the 
hero with tho king, and tho marriage of his daughters 
with tho “infantes” of Carrion,^ and then in tho third 
tho treason of tho infantes, tho vengeance of tho Cid, and 
tho second marriago of his daughters with tho infantos of 
Nav nrre and Aragon Tho narrative of tho last j cars of 
the Old, which closes this third part, is very much curtailed 
Whilst in tho Poema tho Cid appears as tho lo 3 nl vassal, 
faithful to his king and deploring tho necessity of separ- 
ating from him, tho Cid of the second poem, Cruntca 
rtmada del Cid, is almost a rebel and at least a refractory 
vassal who dares treat his sovereign as an equal The por- 
tion of tho Cl omca w Inch has been preserved deals m tho 
main with the jouth (mocedades) of Rodrigo, it contains 
tho primitivo version of his quarrel with tho Count Gomez 
do Gormaz, and tho mairiago of tho slayer of tho count 
with Xiinena, his daughter, and also a senes of fabulous 
episodes, such as the Cid’s journey to Franco to fight with 
tho twelve peers of Charlemagne, Ac, If tho Poema really 
belongs to the 12th centurj', somo doubt attaches to tho 
dato of tho Ci6nica, it would sooni that tho form under 
which this latter toi.t has reached us is more recent than 
that of tho Poema, but, on tho other hand, sovornl tradi- 
tions collected bj tho author boar an incontcstublo stamp 
of antvquitj Tho vorsificatiou of both poems is very 
barbarous, tho inotro very irregular Koinially this peat 
epic meosuro ought to bo divided into two hemisticlis of 
soveu or eight sj llables each , but hero tho linos boiuO' 
times fall short of this number and somctiinos exceed it 
Instead of rhjme, assonance steadily provoils throughout , 
tho strophes follow tho model of tho /«i*w of tho French 
cJiaimns de geefe,— that is, they have a single assonance 
and vary greatly in oxtont i ^ 

Tho other heroes of Spanish history, such ns tho last 
Gothic king Roderick, Bernardo delCnrpio, tho infantes of 
Lara, have not given riso to long poems , at least "o 
acquainted with none of which thoj aro tho subject btiil 
somo may hav o existed, and in fact tho frequont nllpions 
in tho chronicle of Alfonso the Wise (13th contpy) to tho 
narratives of tho jitglaies suggest thp Castihan heroic 
poetry was richer than tho scarcity of tho monuments still 
ktant would lead us to believo Fenmu Gonzalez, first 
indopendcnt count of Castilo (10th century), has alono 
been colobrated in a poem of tho 13th centurj, composed 
in simtle-rhymo quatrains 

Poems With tho heroic poetry which takes its themes from 
of 13 th tho national history and legends, thero grew up in tho 
century century a religious and didactic poetry, tuemosi; 

eminent rcpresoutativo of which is Gonzalo do Berceo 
(119S-12G8) This poet, born at Berceo in the province 
ofLogrono, composed several lives of Spanish saints (bt 
Domingo de Silos, St Millau do la Cogvdlo, St Oria), and 
also devotional poems, such as the Miracles ana tho 
Praiies of (he Vtigin, and somo religious hymns prceo 
names his poems iirom, dear, dictado, indicatmg thereby 
that ho intended them to bo read and recited, not sung 
hko tho caiitaies They are w ritten in single-rhym e 

V (amon de los Condcs iii a dUtrict in tho piorinco of Valencia, 


quatrains and in versos of twelve to fourteen syllables, 
according as tho ending of each hemistich is masculine 
or fominino In tho same kind 6f versification were 
composed, also in tho 13th centurj’, two long poems,— one 
on Alexander tho Great, the other on Apollonius of Tyro, 

— after Latin and French sources Tho author of the first 
of these poems contrasts his system of versification, which 
ho calls medei de cleieaa, with tho mestcr de joglarta, tho 
one of tho heroic poetrj , intended to bo sung, and dcclaics 
that this single rhj mo quatrain (cm so iimado jwi la 
quadc) itn via) consists of counted syllables Tho composer 
of Appolomo calls this same versification nueva maediia 
Tho single ihymo quatrain, introduced in imitation of tho 
French poetry of tho 12th century into Castihan literature, 
became from tho time of Berceo and the Aleiandro and 
Appolomo tho regular form in Castilian narrative and 
didactic poetry, and prevailed down to the close of tho 
14th contury 

To tho 13th century seem also to belong a Life of St 
Maig the Eggptxan, translated from tho French, perhaps 
through a Provongnl version, and an Adoiation of the 
Tin ee Kings, m verses of eight or nine sj’llablcs rhyming 
in pairs (aa, hb, ce, Ac ), ns well ns a fragment of a Delate 
beticeeii Soul and Body, in verses of six or seven syllables, 
evidently an imitation of one of those medireval Latin 
pooms entitled Bixa Animi et Coiporis Mention may 
hero also bo made of the cantigas (“songs”) of Alfonso 
tho Wise in honour of tho Yirgiii, although, being in tho 
Galician dialect, these properly belong to tho history of 
Portuguese literature 

Tho 14th century saw tho birth of tho most original Poo^ 
moditeval Spanish poet Juan Ruiz (1300-1350), 
priest of Hita (near Guadalajara), has loft us n poem of 
rather irregular composition, in which, while roproducing 
apologues translated from the Latin or French fabulists, 
and extracts from Ovid’s Ait o/ Love, or from a poem 
entitled Pamphiliis de Anioi e, or, lastly, from jahlianx and 
dits, such as tho Bataxlle de Karesme et de Chamage, the 
author frequontlj’ gives way to his own inspiration Ruiz 
celebrates love and woman , his book is of biien amoi, that 
is, ho shows by his own expeuenco and tho oxamplo of the 
authora whom ho follows how’ a man ought to set to work 
to be a successful lover Tho character of tho female 
EO between, named “TrotOrConventos,” hero plajs an im 
portant part, it was suggested to Ruiz by tho Pamphiliti, 
but ho has greatly strengthened tho chnracteristi6s and 
thus prepared the way for tho Colostina of tho close of tlio 
IGth century By way of precaution, the author ropr^ 
sents himself as one who has survived his illusions, and 
maintains that carnal lovo (loco amor) must in the long run 
Eivo place to divino lovo , but this stratum of devotion is 
a thin ono and ought not to disguise tho real character of 
tho work. His form of versification is the single rhyme 
quatrain in the narrative portions, as to tho “songs 
(cantigas) winch sometimes interrupt the namtive, and of 
which the most successful nro a “song of scholars and a 
“song of tho blind,” their rhythm is different and much 
more varied The Bimado de Palaeio of the ^nd chan 
cellor of Castile, Pedro Lopez do Ayala (133--140<), docs 
not exclusively refer to court life , the author "J 
classes of laymen and churchmen, whoso vices ho depicts 
in jocular style Amid the tirades of this 
there occur occasionally some cantares or °'cn in 

strophes of eight hues of twelve syllables AUn to t^bis 

Jiinwdo de Palaao aro tho Proicrbwi Kin^ Pc^dro 

Santob (Shemtob) »‘^«°"j,4)1ri369 os^v eH ns 
tho Cruel, who reigned from 13 j 0 to 13GJ, 

General Dance ot Death and a of Vrte 

bcticeen Soul and Body, both in imitations of 

mayor (verses of twelve syllables), and^^bmh^mimtions 
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French originals The 14th century also pt^uced a long 
historical composition in ^c^3C, the Ithymcd Chromdt of 
Alfonso XI (died 1350), hj Rodngo Yanez, important 
frajimcnts of which have come down to us , the TCrsinca- 
tion of this chronicle is siniilar to that of Santobs 
(strophes of four octosj liable versos rhjTning a6a&) 
no- The word romance not onlj sigmfics in Spam, m in 

niincc-i other llomanic countries the ^ ulgar tongue, hut also bears 
the special meaning of a short epic narrative poem (histone 
billad) or, at a Inter date, a short lyric poem As regards 
the form, the “romance” (Spanish ef lomanee, in contrast 
to Ircnch, Ac., la romance) is a composition in long verses 
of fourteen sjUablcs ending with one rhvme, or assonance, 
wliirh bale been generally, but iiTonglj, diiided into two 
short lines, the first of which, uaturallj , is rlij mcless This 
being the form of the romance verse, the Ci-6mca umada 
ilrl Cnl, and cicn the Poima (though in this case tboin- 
fiuence of the I-rcnch alexandrines is perceptible), might 
l)C con'iidcrcd as a series of romances tagged on one after 
the other , and in fact sei oral of the old romances of the 
Cid, iihich form caeh au independent whole and have been 
printed ni separate poems in the 16th century, arc jiartly 
to be found in the Cioiiira Other romances, notably 
those dealing with the heroes of the Carloiingian oiiic, so 
jiojmlar in Spam, or wath the heroes which Spanish patriot- 
ism opposed at a certain period to the French paladins, — 
ns, for example, Bernardo del Carpio, the rixal and the 
conqueror of Boland in Castilian tradition, — seem to be 
portions bciercd from those cantares de geMa composed by 
jughimol which Alfonso X makes mention It is only 
at the close of the 15th centurj, and especially during the 
IGth, that the romances, xvhich had previously passed from 
mouth to mouth bj song and recitation, began to be written 
down and afterwards to bo printed, at first on broadsheets 
{jtUfgo’t wfHot) and subsequently in collections {roman~ 
f«o»)i cither general, in which romances of verj different 
dale, character, and subject are mixed up, or restricted to 
a single historical or legendary episode or to a single per- 
sonage (for example, the liomnnrav del Ctd) In those 
colleetions the cpicxcrsc is nlwnjs regarded os octo^ liable 
and printed as such , occasionallj certain editions divide 
the romance into strojihcs of four verses (ciiarietas) 
rro<» King Alfonso X (died 1284), under whoso jiatronage 
were published the mcmorablo code entitled Las Steie 
rtUiino!" scientific compilations, such as the 

Lihros df Afhtmovim and the Lajndano, xvas also the 
founder of Spanish historiograplij in the vulgar tongue 
The Cromca General, composed under his direction, con 
si'-ts of two distinct parts the one treats of universal 
history from the creation of the world to the first centuries 
of the Clirmtinn era {I^a Gejftal t Giant Ilislona), the 
other cxcliiBiiclj of the national history {La Crontca 6 
Ilt^'ona dc Lfjxina) down to the death of Ferdinand 
II (1252), father of Alfonso The mam sources of the 
Cronf., (.rnnal are two Spanish chroniclers of the 13th 
rtntnry, — Lucas of Iny and Bodrigucz of Toledo, — who 
wrot> in Latin, but who-.o works were early translated 
into the icmaculur In the Ihstonn de Espaua of 
\lfon o \ which 1ms tollected many legends and wliah 
rh.TaMonan\ refers to the bong-, of the jwdaies (for the 
piiri*'* ‘ , ho\ tier, of refutin.' them), the narratiic relating 
1 1 1'li Old I , p irth ha eel on an Anbic text This portion 
lu. fn.piuulv btn priiilcl l.\ itself, under the title of 
n.ti id' (it \U^In-^^ example bore fruit In the 
IttJi r nUr, wi find nnother Gmeraf d>- Lsim'ia 

<T t ( t ‘dh (s.n^tni ltd on the model of the llr-t and 
I nt r. ny tin x- ys 1010 1112 next, the Giant Cioniea 
f I* I fini the Of f/i/ Crontfit de /of Coutjufridofi^, 
c m kd bv eo nniai.d of the grandmaster of the order of 
kdm of Ttni ->k - 1 , Tuan I ernaiider de Heredia, about 
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written *^Our information is at fault in regard to the 
authorship of the chronicles of Alfonso X., Sancho IV , 
Ferdinand IV , and Alfonso XI , but the four following 
reigns— those of Pedro L, Henry II , John I , and Henry 
III — were dealt with by Pedro Lopez de Ayala, and 
here we can recognize the man of literary culture, who had 
acquired some knowledge of ancient history, for tho form 
of tho narrative becomes freer and more personal and tho 
style rises with the thought Several authors had a hand 
in the chronicle of John IL, hut tho final redaction was 
by Fcman Perez do Gnzman The sad reign of Henry 
IV was related by Diego Enriquez del Castillo and 
Alfonso do Palencia, the glorious reign of tho Catholic 
sovereigns Ferdinand and lobelia by Fernando del Pulgar 
and Andrts Bemaldes Along with those royal chronicles Bio- 
inust bo mentioned some biographies of important persons, gr^r’’ 
Thus in tho 15th century the chromclo of Pedro Niiio, 
count of Buelna (1379-1452), by Gutierro Diez do Gamez , 
that of Alvaro do Luna, constable of Castile (died 1453) , 
also a \ cry cunous book of travels, the narrative of the 
embassy sent by Henry' III of Castile to Timur in 1403, 
written by the head of the mission, Buy Gonzalez de 
Clax'ijo { qv ) 

The other productions of Castilian prose in the 13th and Other 
14th centimes arc for the most part didactic and senten- prose 
tious compositions, which, however, contain illustrations or 
tales of Eastern origin The Spanish translation of Kadxla and 14 
and Dimna, made direct from an Arabic text, dates from ^..utiu 
the middle of the 13th century, and the romance of tho 
Seven Sages {Sindibad), puhhshed under the title of En- 
gaiios 6 Assayamtentos de las Mvgeres, must be referred 
to almost the same period From the second half of tho 
13th century tho collections of sentences, diis, apologues, 
and moral tales become very numerous first of all, ver- 
sions of the Secietum Seeietomm, attributed in tbe ^Iiddle 
Ages to Aristotle, one of which is entitled Pvndai de las 
Pondades, next tho Pivverhos Buenos, the Bocados de 
Oio or labiv de Bomum, Bey de Persia, the Ldno de los 
Gatos, which is derived from tho Xaii ationes of Eudes of 
Chenton But the most celebrated is the Libio de los 
Castiqos y Documentos of King Sancho IV (died 1295), 
who also composed a Lucidano, a kind of oncy'clopTjdia of 
theology, morals, and natural history It was during the 
first half of the 14th century that the nephew of Alfonso 
X, the infant Juan Manuel (1282-1349), wrote those 
xarious works which place him in tho first rank of medi- 
eval Spanish prose writers The best knoxvn is the 
collection of talcs, many of them borrowed from Oriental 
sources, entitled El Conde Lucanoi , hut besides this con- 
tribution to light literature ho wrote graxcr and more 
specially instriictii o work^ notably fho Libi o de los Esfados 
or Libia del Infante, a kind of manual of education, 
domestic economy, and pohtics, the Libro del Caballeio c 
del Esciideio, a practical treatise on chixalry somewhat re- 
sembling a work of Raymond Lully on tho same subject 
Unfortunately Juan Manuel’s poems, which ho had col- 
lected in a Libro de las Cantigas or ele los Caiitaies, have 
been lost The know ledge of antiqmty, prex lously so poor 
and xngiic, made remarkable progress in the 14th century 
It was thought desirable to learn more about certain epi- 
sodes of niiLicnl liistoiy, such ns the IVnr of Troy, and 
therefore the poem on that subject by the Frenchman 
JMinoitdo .Saintc Jloro and the Latin narratne of Guido 
do Columna w cre both translated Pedro Lopez do Ay ala 
translated or caused to be translated Pierre Bersuirc’s 
pencil version of Li\;y, Boetms, and various writings of 
Isidore of Seiillo and Boccaccio ° 

Vliilc the Carloiingian cycle is mainly represented in Books of 
• pain roinanccx, of which the oldest seem to bo frag cluvnlty 



oasthjan] 


SPAIN 


mente of lost poems of the jvglaies, the British cycle 
(Lancelot, Tristram, Merlin, «fcc.) is represented almost 
sxclusively by works in prose (compare EosiAKca.) Those 
narratives are known, it is true, only by 15th and 16th 
century editions in which they have been more or less 
modified to suit the taste of the time, but it is impossible 
not to recognize that books such as M Baladro del Sahio 
Methn and La Demanda del Sancto Gital (1515) presup- 
pose a considerable antecedent hterature of which they 
are only the afterglow The principal French romances 
of the Bound Table were translated and imitated m Spam 
and in Portugal as early as thp first half of the Idth 
century at least , of that there is no doubt And, oven 
if there was not on this point satisfactory testimony, the 
prodigious development in Spanish hterature of the cala- 
llenas or “book of chivalry,” incontrovertibly derived 
from fictions of British origin, is proof enough that the 
Spaniards have at an early date been familiarized with 
this romance from Franco The first book which begins 
the senes of strictly Spanish caballei las is the Avtadia de 
Gavla (t c , of Wales, not Franco) Wo know the Amadit 
only by the ^ orsion made about 1480 in four books by 
Garci Ordonez de Montalvo (the oldest edition extant is 
dated 1508), but tho work in its original form (three 
hooks), already wndoly distributed and celebrated by 
various Castihan poets from about 1350, must have been 
composed at tho latest in the second third of tho 14th 
century A few rather vague hints and certain senti- 
mental considerations lead one to seek for tho unknown 
author of the first Amadw in Portugal, whore the 
romances of tho Round Table were oven more lughly 
appreciated than in Spam, and where they have exercised 
a deeper influence on tho national literature To klont- 
alvo, however, falls tho honour of baling preserved the 
book by republishing it, ho only made tho inistako of 
diluting tho original text too much and of adding a 
poor continuation, Las Sagas dt, JSsplandtan Allied to 
hlontaho's Aviadis with its Esplandiau appendage are tho 
Don Flonsando and tho Xisiiaito dc (?jcci«, tho Amadts 
de Giecia, tho i?o» Flomel dc Ntqvea, Ac, which form 
what Cervantes called the “Amadis sect" Along with 
the Amadisos range tho Palmorines, the most celebrated 
of which are tho Falmenn de Ohva, tho Pimalcon, and 
the Palma in de Inqlataia None of those calaUenas 
inspired by tho Amarfis wore printed or oion written before 
tho 16th century, and they bear in language and style tho 
stamp of that ponod , but they cannot bo separated from 
their modimval model, tho spint of which they have pro 
Boned intact. Among the caballenas wo maj also class 
some narratives belonging to tho Carlovingian opi^— tho 
Jlxstoi ta del Dnipaadoi Carlomagno y de los Doce Paies, n 
very popular icrsion still reprinted of tho French romance 
of F’terahras, tho Esp^o de Gahalla ms, into which has 
passed a largo part of tho Oilando Innamoiato of Boinrdo, 
tho Jh^lona dc la Dana SihiUa, Ac 
Poetry Tho first half of tho 16th century, or, ^ hat comes 
of 15tli almost to tho same thing, tho reign of John il ol uistiio 
renturj /1407-1464), is ns regards its litomtiiro characterizcci uj 
three facts —(1) by tho dovolopmcnt of a court imetry, 
artificial and pretentious , (2) by tho infliwnce of Italian 
htcraturo on Oistilinn proso and ])oetiy, tlio mutation oi 
Boccaccio and Dnuto, cspocinllj of tho latter, 
duced into Spam a hking for allegory , and (3) by rooro 
assiduous intercourse with antiquity— a fuller iinderstaml 
mg of tho Latin WTitcrs who had been brought to the front 
by tho Italian renaissance After tho example of tho Pi^ 
icncals, whoso litorirj doctrines had made their wnj into 
Castilo through Portugal and Catalonia, poetry is now 
stiled tho arte de trohai Tho arte de trohar is strict Ij 
“court” pootrj, which consists in short puces of nthcr 


complicated lersification, — loio plaints, debates, question's 
and repartees, motes with their^/<wrtr», burlcsfino and satirical 
songs, — a poetry whollj "occasional,” and which when 
separated from its natural eniironmcnt loses great part of 
its charm In order to understand and npprcciato tho'o 
pieces they must bo read in tho collections made bj the 
poets of the tunc, and tho oro must bo brought to throw 
light on tho other The most celebrated canaona a of tho 
I 15th century is that compiled for the amuscnicnt of bis 
sovereign by Alfonso do Bacna (who has not designated him 
self a Jew, as has been supposed, the wotdjiuUno attached 
I to hiB name in tho preface being nothmg but vidtno), it is, 
so to say, tho oihcial collection of tho poetic court of John 
ir , although it also contains some pieces bj poets of earlier 
[ date After Baena’s collection may bo mentioned the 
Canaona 0 deStuntqa, whieh contains tho Castihan poems 
of tho trobadorcs who followed Alfonso V of Aragon to 
Naples Those caiicioiieros consisting of tho iirodiiclions 
of a society, n group, were biicccedcd bj collections of a 
more general character in which icrsificr, of icr^ dilTcrciit 
periods and localities aro jumbled together, tho pieces 
being classed simply according to their tjpc The earliest 
Canaona 0 Genet al is that compiled bj Juan Fernandez 
do Constantino, which appears to haio issued from tho 
Valencia press in tho icrj beginning of tho IGth centurj , 
tho second, much better known, was published for the first 
time at Valencia in 1511 , its editor was called Icrnando 
del Castillo Tho other pootic school of tho Kith centurj, 
w Inch claims to bo specially related to tho Italians, had ns 
Its leadere Juan do Mena (1411-1466), author of tho Coto 
nation and tho Lain into or Las Tncientas (a long poem 
so called because of tho number of stanzns which, accord 
mg to tho schomc, wore to compose it), and the nianiuis 
of Santillann, D IRigo Lopez do hlcndoza (1308-1 158), 
who m hiB sonnets was tho first to imitate tho striictiirc of 
tho Italian eiideca^tlhtbo Along w itli those two, who inaj 
bo designated ywe/ns, in distinction from the dtadoiei and 
tho tiobadons of tho canaonaot, mu'?t be ranked 1 rnnci'>co 
Imperial, a Genoese bj debcont, who aUo helped to 
acclimatize in Siiaiii tho forms of Italian jioctrj Iho 
marquis of Santillana occupies a considerable place m the 
literature of tho 15th centurj, not onlj bj reason of his 
poems, but quite ns much if not more through tho support 
ho afforded to all tho writers of his time, and tho iinpulso 
ho gaio to tho study of antiquitj and to tho labours of 
translators who at his request turned Yirgil, 0\ id, fsencca, 
Ac , into Castihan Ho hmisclf was not acijiiaintcd with 
Latin, but the generous efforts ho made to stir up his 
fellow -countrj men to learn it haic justlj procured him 
tho titlo of father of Spanibli liimianiRin That he had an 
ovtcnsno knowlulgo of tho national littnturo and of tho 
litcmtiircs of Fmioo and Itulj ho has shown in tho preface 
to Ills works, which is a sort of poitica ns well as an 
Instoncal exposition of tlio kinds of poctrj cullnntcd in tiic 
kliddlo Ages by tho Spaniards and the neighbouring nation" 
With tho exception of tho chronicles and i-onicPr 
caMhnao, the pro-^o of the 1 5lh centurj contains notlimg 
icr\ btnkmg The trin-lntion of I irgil bj 1 nnqui. dc 

Villena (died 143J)isicrj clunisj and shows no adnneo 
on tho icrbions of Latin authors made m the prciiou" 
centurj', better worth reading i- the d<-Urr,uf,t 

a whimsical production but with boinc savour m iN MiK 
A curious and amusing book, full of ddails 1’^“" 

manners is tho Corf.,, ho of the anhpricst Tahicn, 
Alonso 3farlincz dc Toledo, chaplain to King ^olin I , 
tho CorfxTc/m belongs to the mitmroii^s faniili ‘'I. ^ 
against women, and its title (“The Las , ‘-r ‘ 

borrowed from a work of Boccaccio " W 
otherwTiO nothing akin, correct h indicst 
not si»arcd them 
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The ancient liturgical Spaniah. theatre is knon n to us and also of little pieces intended 

only by fragment, of to pl«y •! to »' betwaaa to laigar play, 

wliicli mention bos already j® ’ . i j (rtdrenieses and vasos), some of wbicb, sucb as El Con- 

regulations of the code of the and itdado El Evfian Oobarde, Las Acatvnas, are storehouses 

tueen 1252 and 1257) proie that theatre eiusted i^nd JSnUno's and espe- 

that at the great festivals, such “ ^ ® ^ o1 Bueda’s pieces have already the character of the 

and Easter, dramatic representations w r ^ comedv of intiigue, which is emphatically the type of the 

church These representations, ^ngmal ly a mere co^ ^^dy M intiigu^, ^ 

mentary on the liturgy, grew more g _ g^age had^o he enlarged in relation to national histoiy 

of time , they were gradually adulterated ^ de la Cueva (born about 1550), 

t^'^ church festi\aMhe most popular in Spam was that served, are attributed the amedtas of Mwrs 

tim cuuren lesii^a ^ i i ^ ,264 At in which were represented famous episodes of the age-long 

:n “ th"e SSm^ aLmpanying struggle against fhe infidel And it is at this period that 

nn eariy aaie was iiibiuuui, ^ ^ ^ ^ Cervantes (1585) experimented in the dramatic line, in 


the celebration of this festival with dramatic representa- 
tions intended to explain to the faithful the Eucharistic 
mystery Those dramas, called auios saa ametUales, ac- 
quired more and more importance , in the 1 1 th century, 
with Calderon, they become grand allegorical pieces, 
regular theological dissertations in the form of dramas 
To the auto saet amenUil corresponds the auto al nactmteTito, 
or drama of the Nativity The secular theatre is in Spam 
as elsewhere a product of the rehgious theatre Expelled 
from the church, the juegos de escarnm took possession of 
the public squares and there obtained a free development , 
they cease to be a mere travesty of dogma to become a 
separate type, a drama whose movement is no longer 
determined by the liturgy, and whose actors are bor- 
rowed from real life in Spanish society This new theatre 
starts about the close of the 16th century with the little 
pastoral pieces of Juan del Enema (di^ 1534), which, 
after Virgil’s example, ho calls eglogas Genuine shep- 
herds, clumsy, rude, and long-haired {melenudos), are 
the interlocutors of those bucohes, into which are also 
sometimes introduced atudenta, and even, by Lucas 
Fernandez, a contemporary and pupil of Enema’s, gen- 
tlemen {cahalUros) and soldiers. A book which, strictly 
speaking, does not belong to the theatre, the Tragicomedia 
de Galtxlo y Mehbea, by Fernando de Bojas, much better 
known as La Geleshna, and datmg from about 1492, 
caused the new theatre, still so childish m the attempts of 
the school of Enema, to make a gigantic step onwards 
The history of two lovers^ who are brought together by a 
go between (Cclestina), and who after various vicissitudes 
ultimately commit suicide, — this astonishmg novel taught 
the Spaniards the art of dialogue, and for the first time 
exhibited persons of all classes of society (particularly the 
lowest) speaking in harmony with their natural surround- 
ings, thinking and acting m accordance with their con 
dition of life The progress caused by the Gdestma may 
be estimated by means of the Propaladta of Bartolomd 
Torres Naharro (Naples, 1517), a collection of pieces 
represented at Borne in presence of Leo X and distn- 
buted bj their author into two groups — comedias a noiteta, 
those treating of things really known and seen, and 
comedmo a fantamt, those bringing fictions on the stage, 
though it may bo with the appearance of reahty The 
most interesting, if not the best composed, are the comedta 
‘oldnd^^ra, depicting to the life the Spanish man at arms 
O' the time, and the comedta hnelarta, a picture of the 
manners of the menials of the pontifical court. Torres 
Naharro is the first Spaniard who borrowed from France 
the diusion of the play into "dajs" ^ornadas), shortly 
after Naharro we find the comedy of manners in Lope de 
Buedo, goldbeater of Seville (died about 15CG), whoso 
dramatic work is composed of regular comedies constructed 


his Tratos de Argel he gives us a picture of galley-life, 
painful recollections of bis long captivity la Algiers 
There is no need to linger over certain attempts at 
tragedy of the ancient type by Geronimo Bermudez 
(bom 1630), Cristdbal de Virnes (born about 1560), 
Lupercio Leonardo Argensola (1562-1613), A-c., the only 
successful specimen of which is the Numanna of Cer- 
vantes , these works in fact, cold and manneristic, mere 
exercises in style and versification, remained without 
influence on the development of the Spanish stage The 
pre-classic period of this stage is, as regards dramatic 
form, one of indecision Some wiite in prose, like 
Bueda, others, like Naharro, show a preference for the 
redondtllas of popular poetry , and there are those again 
who, to elevate the style of the stage, versify in hendeca- 
syllabics Hesitation is also evident as to the mode of 
dividing the drama At first a division into five acts, 
after the manner of the ancients, is adopted, and this is 
still followed by Cervantes in his first ineces, then Juan 
de la Cueva reduced the five acts to four, and in this he 
16 imitated by most of the poets to the close of the 16th 
century (Lope de Vega himself in his youth composed 
pieces in four acts) It was only at this time that the 
custom which is still maintained of dividing all dramatic 
works into three acts or days was introduced, — exception 
of course being made of short pieces hke the loa (pro- 
logue), the entt ernes, the paso, the bade (different kinds of 
entr’acte) 

The golden age of Spanish literature, as it is called. Classic 
belongs to the 16th and the 17th centuries, extending “8®~ 
approximately from 1660 to 1660 Previous to the reign ^ 
of the Catholic sovereigns there exists, strictly speak- turfes, 
ing, only a Castilian literature, not veiy self-reliant and 
largely mfiuenced by imitation first of France and then of 
Italy , the union of the two crowns of Aragon and Castile, 
and afterwards the advent of the house of Austria and the 
king of Spam’s election as emperor, proved the creation 
at once of the political unity of Spam and of Spanish 
literature After the death of Philip IV (1665) this fair- 
shining light went out , the nation, exhausted by distant 
expeditions, the colonization of America, Continental wars, 
and bad administration, produced nothing, its literary 
genius sank m the general decline, and Spam is destined 
ere long to be subjected again to the influence of France, 
to which she had submitted during all the first period of 
the Middle Ages In the 16 th and 17th centuries the 
hterature is emmently national Of course all is not 
^ually original, and in certain kinds of literature the 
Spaniards continue to seek models abroad 

poetry, especially that of the highest order, is Lync 
always inspired by the Italian masters An irresistible 
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tendency leads the Spanish poets to rhyme in hondeca- 
syllabics— as the marquis of Santillana had formerly done, 
though his attempts had fallen into oblivion— and to group 
their verses in tercets, octaves, sonnets? and caneiones 
{canzom) Garcilaso de la Vega (1503-1636), Juan 
Boscan (1493-& 1550), and Diego do Mendoza (1603- 
1575) are the recognized chiefs of the school al iiaheomodo, 
and to them belongs the honour of having successfully 
transplanted to Spain those different forms of verse, and of 
having enriched and improved the poetic language of their 
country The few uncouthnesses of which Mendoza and 
Boscan more especially are guilty (such as certain faults of 
rhjthmic accentuation) wero corrected by their discqilcs 
Gutierre do Cotina, Gregorio SiUostro, Hernando de 
Acuna, by the poets of the so called school of Seville, 
headed by Fernando do Herrera (died 1697), and also by 
those of the rival school of Salamanca, rendered famous 
mainly by the inspiied poetry of Fr Luis do Loon 
(1528-1691) Against those innoiators the poets faithful 
to the old Castilian manner, the rhymers of redondtllas and 
romances, hold their own , under the direction of Cristdbal 
do Castillojo (1666) they carry on a fierce war of the pen 
against the “ Potrarchists ” But by the last third of the 
16th century the triumph of the now Italian school is 
assured, and no one any longer thinks of reproaching it for 
its foreign fiavour Only a sort of schism is effected from 
that period between the higher poetry and the other 
varieties the former employs only the hendocasyllabic 
and the hcptasyllabic (qtiebj ado), while the popular poets, 
or those who affect a more familiar tone, preserve the 
national metres Almost all the poets, however, of the 
16th and 17th centuries have tried their poners in both 
kinds of versification, using them in turn according to the 
nature of their subjects. Thus Lope de Vega, first of all, 
who wrote La Jet imlem Conqmstada (1609), La Diagoniea 
(1602), La Uetmoswade Angtlica (1602), in Italian versos 
and in octaves, composed his long narrative poem on 
Isidore, the husbandman patron of hlodnd (1699), in 
quintils of octosyllabic verse, not to mention a great 
number of “romances.” As regards this last form, 
previously disdained or almost so by artistic poets, Lope 
de Vega gave it a prestige that brought it into favour 
with the literates of the court A host of poets wore 
pleased to recast the old “ romances ” or to compose new 
ones The 17th century, it may bo said, is charactenzed 
by a regular surfeit of lyric poetry, to which the establish- 
ment of various literary academics in the Italian style con- 
tributed not a little Of this enormous mass of verses of 
all sorts and sizes veiy little still keeps afioat the names 
of three-fourths of the versifiers must bo forgotten, and 
in addition to those already cited it will bo sufilcient to 
mention Luis do Gdngora (1561-1626) aud Francisco do 
Quevedo Villegas (1680-1646) Gdngora is especially 
famous os the founder of the “ cultist ” school, os the intro 
ducer into Castihan poetry of a flowery, bombastic, and 
periphrastic slyle, characterized by sonorous vocables and 
artificial arrangements of phrase The Spaniards have 
given the name of ctdto to this pompous and mannenstic 
stylo, with its system of inversions based on Latin syntax 
The Soledades of Gdngora are the monument jxtt cvceUcnce 
of Spanish mannerism, which made numerous victims and 
inflicted on the poetry of the Peninsula irreparable injury 
But Gdngora, a poet of really great powers, had started 
better, and as often as ho cares to forgot about being 
sonorous and affected, and is contented to rhyme romances, 
ho finds true poetic accents, ingenious ideas, and felicitous 
expressions Quevedo, much greater, moreover, in his 
prose works than in his verse, displays real power only in 
satire, epigram, and parody There are in some of his 
serious pieces the stuff of a Juvenal, and his satiric and 
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burlesque romances, of which several are oven v ritten in 
slang (germama), are in their vaj little masterpieces 
Another commonplace of Spanish poetry at this period was 
epic poetry after the stylo of Tasso’s Genmlemmc None 
of those interminable and prosaic compositions in octavos 
reales come near their model, none of them could men bo 
compared in stj’le, elevation of thought, and beauty of 
imagery to the Lvsiadas They are in reality only rhj mod 
chronicles, and consequently, when the author happens to 
Iicivo takon pnrt in tlio events ho nnrnitcS} they have a 
genmno historical interest. Such is the case with the 
Araucana of Alonso do Ercilla (1633-1594), of which it 
may bo said that it was written less with a pen than with 
a pike In burlesque poetry the Spaniards have been 
rather more successful La Gat<ma(j[uia of Lope do Vega 
and La Mosqiiea of Villaviciosa (died 1668) are somewhat 
agreeable 2 )iecos of fun 

The departments of imaginative literature in which the Ro 
genius of the new Spanish nation revealed itself with most ”fmoes, 
vigour and originality are the tiovela and the drama By 
novela mUst be understood the novel of manners, called 
ptcatesca {iromqncaro, a rogue or “picaroon”) beenuso of 
the social status of the heroes of those fictions , and this 
kind of novel is quite an invention of the Spaniards. 

Their pastoral romance, on the other hand — the best known 
examples of which are the Ltana Enamorada of Jorge do 
Montemayor (died 1661), continued by Alonso Perez and 
Gaspar Gil Polo, the Galatea of Cervantes and the 
Ateadta of Lope do Vega, as well as their no\el of 
adventure, started by Cervantes in his Novelas Ejemplates 

a , and cultivated after him by a host of writers — is 
y derived from Italy Tlio Aicadta of Sannazaro is 
the source of the Diana and of all its imitations, just as 
the Itahan novellten alone are the masters of the Spanish 
novehstas of the 17th century The picaresque novel 
starts in the middle of the 16th century with the Vida de 
Lazanllo de Tornies, sits Foitnnas y Adversidades (1554), 
the work of a very bold intellect whoso personality un- 
fortunately remains unknown, there being no satisfactorj 
reason for assigning this httlo book, which is as remarkable 
for the vigour of its satire as for the sobriety and firmness 
of its stylo, to Diego Hurtado do Mendoza A supple- 
ment to the adventures of Lazarillo appeared at Antwerp 
in 1656 , it IS probably, however, not the production of the 
author of the original romance The impetus was given, 
and the success of Lazanllo was so groat that imitators 
soon appeared In 1699 Mateo Aleman published, under 
the title of Atalaya de la Vtda Ifitmana, the first jiart of 
the adventures of another picaroon, Guzman do Alfamcho, 
and, ns ho was in no hurry to finish this narratn o, another 
ivritor, jealous of his success, took possession of it and 
issued in 1603, under the pseudonym of Mateo Luxnn, a 
continuation of the first Guzman Aleman, not to bo 
thwarted, resumed his pen, and published the second pnrt 
of his romance in 1606 Quito unlike that of the 
Lazanllo, the stylo of Mateo Aleman of Seville is eloquent, 
full, with long and learned periods, sometimes diffuse 
Nothing could bo more extravagant and more obscure than 
the history of Justina the beggar woman (j-k Picara 
Jvstina) by Francisco Loiicz do Ubeda (1606), an assumed 
name which concealed the person of the Dominican Andrus 
Perez de Loon The other picaresque romances ore — 

Alonso Mozo de mneltos Amos, by Qeronimo do AlcnlA 
(two parts, 1624 and 1626) , {XioIIistona y Vida del Gran 
Tacaflo Pablo de Segovia (1626), in which Quesedo has 
made his most brilliant display of style and wit, tlio 
Gardiilla de Sevilla (1634) of Alonso do Castillo Solor- 
zano , La Vida y Jlechos de Estebanillo Gonzale-ilOiO), 
described as compiiesto por el memo, but an litdban Gonzalez 
IS unknow n in the literary history of the 1 1 th ccntuiy 
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By degrees-tlio picaresque romance vms combined •with 
the novel of Italian origin and gave rise to a new type, — 
half novel of manners, half romanceof adventure, — of wluch 
the characteristic example appears to bo the Sdaaon 
de la Ttda p Aventuraa del Escudero Mai cos de Obiegon 
(1618), by "Vicente "Espmel, one of the most genial and 
best written works of the 17th century To the same 
class belong almost all the novels of Alonso Qerdnimo de 
Salas Barbadillo, such as La Jngentosa Helena, Hon Hiego 
de Noche, El Caballeio puntnal, &c , Luiz Velez de Gue- 
vara’s Viablo Ccgnelo (1641), the model of Lesage’s HtaUe 
Boitevj , and Francisco Santos’s highly popular pictures of 
life in Madrid, Dia y Hoche de Madi id (1663), Penqittllo, 
el de las Galhneras, 4c On the contraiy, the novels of 
Tirso de Molina (Los Gsgai rales de Toledo, 1624), Perez de 
Montalban (Paia Todos, 1632), Maria do Zayaa {Novelas, 
1637), are more in the manner of the Novelas Ejemplares 
of Cervantes, and consequently of the Italian type. 
Among the so called historical romances one only deserves 
to he mentioned, — the Gueiras Cimles de Gtanada by 
Ginos Perez do Hita, which deals with the last years of 
the kmgdom of Granada and the insurrection of the 
Moors of the Alpujarras in the time of Philip II Don 
Quixote, the masterpiece of Miguel Cervantes de Saavedra 
(1547-1616), IS too great a work to bo treated along with 
others , and, besides, it does not fall strictly within the 
limits of any of the classes just mentioned. If it has to be 
defined, it may be described as the social romance of 16th 
and 17th century Spain Cervantes undoubtedly owed 
much to his predecessors, notably to the picaresque 
romancers, but he considerably enlarged the scope of the 
type, and, what had as yet been done by no one, supported 
the framework of the story by a lofty moral idea His 
mam purpose was, as we are begmmng to realize, not to 
turn into ridicule the books of chivaliy, which were 
already out of fashion by his time, but to show by an 
eimmple pushed to absurdity the danger of htdalgism, of 
all those deplorable prejudices of pure blood and noble 
raim ■vnth which three-fourths of the nation were imbued, 
and which, by the scorn of all useful labour which they 
involved, were destined to bnng Spam to rum The lesson 
IS all the more effective as his hidalgo, although ridiculous, 
was not put beyond the pale of the reader’s sympathy, 
and the author condemns only the exaggeration of the 
cmvalrous spirit, and not true courage and deiotion when 
tliese virtues have a serious object The same thine 
happened to Hon Quixote which had happened to Gusman 

PuWication of the firet part 
(1606), Cervantes allowed his pen to he too long idle . and 
so It occurred to some one to anticipate him in the glory 

of Don \ adventu^ 

Ai ® appearance^the work of a certain 

Aiollancda, a pseudonym under which people have sonnbt 

^0 and the following year 

thl hJd ? ^^ich soon effaced 

thJiko.! century m some measure took 

ae place of the romances of the previous age, it 2 

nll^o mSoS?! tho*nSSh°"“’ passions, and 
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Mayor and the Prado of Madrid, balcony escalades, sword 
thrusts and daggei strokes, duels and murders, fathers 
befooled, jealous ladies, pUfenng and cowardly valets, 
inquisitive aud sprightly waiting maids, sly and tricky 
peasants, fresh country girls, — all are turned to dramatic 
account The enormous mass of plays with which the 
hteratuie of this period is inundated may be divided into 
two great classes — asecular and a rebgious, the latter again 
subdivided into (1) the liturgical play, t e , the auto either 
saci amental or al nacvnmnto, and (2) the comedia divina 
and the comedui de santos, which have no liturgical element 
and differ from a secular play only in the fact that the 
subject IS religious, and frequently, as one of the names 
indicate^ derived from the lustoiy of a saint In the 
secular drama, classification might be earned almost to 
any extent if the natuie of the subject be taken as the 
criterion It ivill he sufiicient to distingmsh the comedta 
{» e, any tragic or comic piece in three acts) according to 
the social types brought on the stage, the equipment of 
the actors, and the artifices lesorted to in the representa- 
tion "IVo have (1) the comedta de capa y espada, which 
represents any everyday incident^ the actors belonging 
to the middle class, simple cahalleros, and consequently 
wearing the garb of ordinary town hfe, of which the chief 
items were the cloak and the sword, and (2) the comedta 
de ieatio or de inttdo, or again de iiamoya or de apaienaas 
(te, the theatrical, spectacular, or scenic play), which 
prefers kings and princes for its diamatis personee and 
makes a great display of mechanical devices and deco- 
rations Besides ^e comedta, the classic stage has also 
a senes of little pieces snbsidiaiy to the play proper 
the loa or prologue the enti ernes, a kind of interlude 
which afterwards developed into the saynete, the hatle, or 
ballet accompanied with Binging, and the sarzue/a, a sort 
of operetta thus named after the royal residence of la 
Zarzuela, where the kings of Spam had a theatre As to 
the dramatic poets of the golden age, even more numerous 
than the lyric poets and the romancers, it is rather dtfffnnli: 
to group them All are more or less pupils or imitators 
^ the great chief of the new school, Lope Felix de "Fega 
Carpio (1662-1636), everything has ultimately to be 
brought back to him whom the Spamards call the 
monster of bTatore ” Among Lope’s contemporanes, 
only a few poets of "Valencia (Gaspar de Aguilar, Fran- 
cisco Tarrega, Guillem de Castro (1669-1631), the author 
of the Mbcedddes del Cid (from which Corneille denved his 
inspiration), formed a small school, ns it were, less subject 
to tue master than that of Madrid, which, was bound to 
meat the applause of the public by copying as exactly as 
possible the manner of the great initiator Lope left his 
mark on all varieties of the comedta, but did not attam to 
equal excellence in alL He was especially successful in 
the comedy of intrigue (eni edo), of the capa y espada class, 
and in drmas whose subjects are derived from national 
history His great and most incontestable meat is to 
have givea the Spanish stage a range and scope of which 
t previously thought capable, and of havmg 

taught his contemporanes to find dramatic situations and 

true hq wrote nothing perfect 
^ prodigious productiveness and facility allowed him 
no toe to mature anything, he wrote negligentlv and 

refeno? SSmTut 

good for the mdgo, and consequently did not mdse it 

successful especially in trasic 
istones and conudws dmnas Fr Gabriel Tellez (1^0- 
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1648), bettor known under the i)soudouym of Tn-ao do 
Molina, one of the most flexible, ingonioui, and inventive 
of tbo dramatists, displayed no loss talent in tbe comedy 
of contemporary manners than in historical drama El 
liw lado7 de Sevilla {Eon Jmn), tbo most celebrated of 
bis plays since tbo Italians and the French bai o taken 
possession of tbo subject, is reckoned bis masterpiece , but 
be slionod himself a much greater poet in El Veigonxio 
en Palacio, Don Gtl de lai Cal as I'^eides, Malta la Pia- 
dosa Finally Juan lluiz do Alarcon (died 1639), the 
most serious and most observant of Spanish dramatic 
poets, succcssfullj acbiovcd tbo comedy of cbnractoi in 
Za Vet dad Soyicchovi, closelj followed by Coinoillo in 
bis Mentviii Tlio remaining plaj writers hardly did 
anything but increase tbo luimboi of tbo conudias, tlioj 
added nothing to tbo real clcmonls of tbo drama The 
second epoch of tbo classical dmma is represented mniiilv 
bj Pedro Cnidoron do la Barca (1600-1681), the Siianish 
dramatist who has obtained most celebrity abroad, wbero 
bis inccos have been studied and ndniii cd (perhaps o\tra- 
vagnutlj) by certain cntics who have not feared to rank 
bun with Sbakospesro It is Calderon who first made 
honour, or more correctly tbo point of honour, an essen- 
tial motivo in the conduct of bis poreonagos (eg, El 
Medico de sn llonia) , it is bo also who mndo tbo comedia 
de eajHi y cipada uniform cv on to monotony, and gave tbo 
comic “part” of tbo giaciow (confidontial valet of tbo 
Caballero) a fiiLity wliicb it never previously possessed 
There is depth and poetry in Calderon, but vagueness 
also and much bad taste His most philosophic drama. 
La Vida tv SveiSo, is a bold and sublime idea, but indistinct 
and feebly worked out, that bis saaamentales give 
evidence of ovtcnsivo theological knowledge is all that can 
bo said in tlioir favour Calderon was imitated, as Lopo 
bad been, bj' oxaggoroting bis manner and perverting his 
oxcolloncies Two poets only of tbo second half of tbo 
17tb century deserve to bo cited along with bun — 
Francisco do Hojns, author of tbo fine historic play Eel 
Eey abajo niiigimo, and Agustin Moroto (1618—1662), 
author of some pleasant comedies Among those who 
worked in secondary forms inontion must bo made of 
Luis Quifioncs do Benav onto, a skilful writer of end imeses, 
and in fact the greatest master of tbo form 
History Anew manner of writing appears with tbo revival of 
learning tbo purely objcctivo stylo of tbo old chroniclers, 
with tlicir tagging on of one fact after another, vvitliout 
showing tbo logical connexion or expressing any opinion 
on mon or things, begins to bo thought puonlo An 
attempt IS now made to treat tbo history of Spain in tbo 
mannor of Livy, Sallust, Tacitus, whoso methods of narnir 
tion wore directly adopted The 16tb century, however, 
still presents certain clironiclors of tlio modiajval tyP^i 
with more erudition, precision, and a beginning of the 
critical element La Crimea General de EyxiRa oy 
Ambrosio de Morales, the Goinpendto Jhstoiial of Est6ban 
do Qaribtti, tbo Hntoiia Geneial de las Indias Occidental^ 
by Antomo do Herrera, are, as far ns tbe stylo is concerned, 
continuations of tbo Inst chronicles of Castile Gordnimo 
do Zurita (1512-1680) is ompbatically a scholar, no one 
in tbe 16tli century know as bo did bow to turn to account 
documents and records for tbo purpose of completing and 
correcting tbe narratives of the ancient chronicles, bis 
Anales de la Corona de Aragon is a book of great value, 
though written in a painful style With J uan do Mariana 
(1636-1623) history ceases to bo a mere compilation of 
facts or a work of pure erudition, in order to become a 
work of art and of thought The Eistona de Espaila by 
the celebrated Jesuit, at first wntton in Latin in tbe in- 
terest especially of foreigners, was afterwards rendered by 
Its author into oxceUent Castilian , ns a general survey of 


its history, well planned, well written, and well thought 
out, Sjiain possesses nothing that can bo compared with 
it , it IS eminently a national vvoik, steeped throughout in 
tbo prejudices of tbe raca Vanous works of loss extent, — 
accounts of more or less important episodes m tbo history 
of Spam, — may take their placo beside Manana’s great 
monument for example, the Gruiia de Granada by 
Diego Hurtado do Mendoza (a bistoiy of tbo revolt of tbe 
ifoors of the Alpujarms under Fliilip 11 ), wTitten about 
1672, immediately aftei tbo events, but not published 
till about tbiity years later, nftei tbo author’s death, 
tbo iinimiive of the expedition of tbo Catalans in the 
Morea m the 14tb century by Francisco do Moncada (died 
1635), that of tbo lovolt of tbo same Catalans under tbo 
reign of Fbilip IV by Francisco Jrauuol do ^lelo (died 
1666), a Foitiigucso by birth and tbftt of tbo conquest of 
kfoxico by Antonio do Sobs Each of these writers has 
boon more oi less inspired by some Latin author, one pro 
foriing Livy, another Sallust, &c These imitations, it 
must bo admitted, have something artificial and stilted, 
which in tbo long run piovos ns fatiguing as tbo unskil- 
fulness and heaviness of tbo chromclors of the Middle 
Ages On tbo other band, tbo historians of tbo wars of 
Flandor^ such as Carlos Colomn, Bernardino do Mendoza, 
Alonso Vazquez, Francisco Vordugo, are loss refined, end 
for that very reason are more vivid and more thoroughly 
interest us in that struggle of tbo two races, so foreign to 
each other and of such different genius As for tbo 
accounts of tbo tmns Atlantic discoveries and conquests, 
they aro of two kinds, — either (1) memoirs of tbo actors 
or witnesses of those great dramas, ns, c , the Jlisioina 
Veidadera de la Gonqimta de la Nmva Eyiaila by Bernal 
Diaz del Castillo, one of tbo companions of Cortes, and 
tbo IMoiia de las Indtas by P Bartolomd do las Casas, 
tbo apostle of tbo Indians, oi (2) works by professional 
writers, such as Francisco Lopez do Gomam, — oflicial bis 
fcoriogmpbers who w rote in Spain on information sent to 
them from tbo nevvly-discovored lauds 

Lcttoi writers, a ratlioi numerous body in Spanish 
literature, are neatly i elated to tbo bistorians, in fact, i® 
letters written to bo read by others than tbe persons 
addressed, or in any case revised afterwards, are only 
another method, a little more familiar, of writing history 
Fernando del Pnlgni appended to bis Claios T'ajoiif* a 
senes of letters on tbo affairs of bis time, and at the 
commencement of the 16tb contuiy Antonio do Guevara 
(died 1646) collected, under tbo title of Eptsiolar I'amt- 
Itaies, bis coirespondonco with bis contemporaries, winch 
throws a great light on tbo early part of the reign ot 
Charles V , although it must bo used w-ith caution because 
of tbo numerous rnfacimcntos it has undergone A cole 
brated victim of Philip IL, Antonio Perez (died 1611), 
revenged himself on bis master by relating in innumor- 
ablo letters, addressed during bis exile to bis friends and 
protectors, all the incidents of bis disgrnc^ and by selling 
to tbo ministers of Franco and England the secrets of 
the Spanish policy in which ho had a hand , 80™° °? 
those letters are little innsterpioces of spnghtliness and 

^“iSlOTopby lb rather poorly ropr^ented in the 16th and Phdo 
17th centuries in the literature of the vernacular T1 o P 
greater number of the Spanish thinkers of tlus epoi^ 
vvbatovor the school to which they bclonged,-8chola8t^ 
Platonic, Aristotelian, or independent,— wrote in ^ti 
Ascetic and mystical autbora alone made 
xraguo for the readier diffusion of their doctrine am g 
. 1 .. .ii.t-nm+n from wboso ranks a good number^ ^ 


(died 


thodhtorato, from whoso ra^s a gooa number 
disciples were recruited Fr Luis do /j 5 jo_i 59 i) 
1688) the great preacher, Juan do la Cruz ( - ..-jg 

Fr Luis dfLeon (1628-1698). Teresa do Jesus (1616 
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1682), and Malon de CJhaide ate the bnglitet Uglits of 
this class of "wnters Some of tboir books, like the Guta 
de Pecadoies of Fr Lms de Granada, tbe Confessions of Sfc 
Teresa, ifalon de Chaide’s Oonmsion of the Magdalen, 
hare obtained a brilliant and lasting success beyond tbo 
limits of tbe Peninsula, and bare not been vritbout some 
influence on the development of mysticism in France 
Tbe Spanish mystics are not only remarkable for tbo 
depth or subtlety of their thoughts and tbo intensity of 
the divine love with which they are inspired , many of 
them arc masters of style , some, like Juan de la Cruz, 
have composed verses which rank with the most delicate 
in the language A notable fact is that those men who 
Moralists, are regarded as illuminati profess the most practical ideas 
in the matter of morality Nothing is more sensible, 
nothing leas ecstatic, than the manual of domestic economy 
by Fr Luis de Leon — La Perfecla Gasada, Lay moralists 
are very numerous in the 16th and 17th centuries. Some 
write long and heavy treatises on the art of governing, 
the education of princes, the duties of subjects, &c Pedro 
Fernandez de Navarrete’s Gonservaaon de Monarqtnas, 
Diego de Saavedra Faxardo's Idea de tin Pnncipe Cits 
ttano, Quevedo’s La Pohttca de Dios y Gobterno de Ci isto, 
give a correct idea of the ability which the Spaniards 
have displayed in this kind of didactic and preceptorial 
literature, — ability of no high order, for tho Spaniard, 
when he means to teach and work out a doctrine, loses 
himself in distinctions and rapidly becomes difiuse, 
pedantic, aud obscure But there is a kind of morality 
in which he indubitably excels, namely, in social satir^ 
which, under all its forms, — dialogue and dream in the 
s^le of Lucian, epistle after the manner of Juv'enal, or 
pamphlet, has produced several masterpieces and a host 
j caustic, and amusing compositions. Juan 

de Valdes, tho most celebrated of the Spanish Protestants 
led the way by his Duxloga de Metvtino y Caron, where all 
the ]^t pohtioal and religious questions of the first half 
of the I6th century are discussed aud resolved with admir- 
able vigour and freedom The king in the department 
of Mcial satire, as in those of literary aud political satire, 
iB Queveclo Nothing escaiies his scrutinizing spirit and 
pitiless irony All the vices of the society of his time are, 
m his SueOos and many other httle pamphlets, remorae- 
^sly pkced in the pillory and cruelly cut to pieces. 
While this great satinsJ^ m philosophy a disciple of 
Seneca, imitates hia master even in his style of writing, he 
none the lew one of the most vigorous and original 

only serious defect in 
and epithets, 

Sh purpose char^ 

meamng, and we are never sure on reaiSg i 
whether we have taken m all that the author mSut to 
convey Gonceptism is the name that has been given^o this 

mto the ambi^ous and equivocal, it must not be con 

Wolfirm of Gdngora, tbe artifice of which 

1 es solely in the choice and arrangement of words Vina 
new school, of which Quevedo may he reJS s/Z 


; close of the 17th century The advent of Iho house of 
Bourbon, and the increasing invasion of French influence 
in the domain of politics as well ns in literature and 
science, confirmed this decay by rendering abortive the 
ofiotte of a few writers who had remained faithful to the 
pure Spanish tradition In tho hands of the second rate 
imitators of Calderon tho stage sank over lower and lower, 
lyric poetry, already compromised by the pomp and gab- 
matios of Qdngora, was abandoned to wretched rhjmster% 
who tried w ithout success to make up by extravagance of 
style for meanness of thought In a word, everything 
was suffering from aninmia The first symptoms, not 
of a revival, hut of a certain resumption of intellectual 
I production appear in tho department of linguistic study 
In 1714 there was created, on tho model of the French 
academies, La Beal Academia Espanolo, intended to main- 
tain the punty of the language and to correct its abuses 
This Academy set itself at onco to work, and in 1726 was 
able to commence tho publication of its dictionary in six 
volumes folio, the host title of this association to the 
gratitude of men of letters Tho Gramatica de la Lengua 
Castellana, draw n up by tho Academy, did not appear till 
1771 For tho now ideas which wore introduced into 
Spam as the result of more intimate relations with Franco, 
and which were in many cases repugnant to a nation for 
two centuries acenstomed to live a self contained lifi^ it 
was necessary that fully sanctioned patrons should bo 
found D Ignacio do Imzau, well read in tho htoraturcs 
of Italy and France, a disciplo of Boileau and tho French 
rhetorician^ yet not without somo originality of his own, 
undertook in his Poehca (1737) to expound to his fellow- 
countrymen tho rules of tho now school, and, above all, tho 
principle of the famous “unities” accepted by tho French 
stage from Corneille’s day onward IVlmt Luzan had 
done for letters, Benito Foyyoo (1676-1704), a Benedictine 
of good sense and great learning, did for the sciences. 

^ Teatio CiUtco (1726-172£>) and Cartas Drddttas y 
Cunosas (1742—1760), collections of dissertations in 
almost every department of human knowledge, intro- 
duced the Spaniards to the leading scientific discov erics of 
foreign countries, and helped to deliver them from many 
Bupcrstitions and absurd prejudices The study of the 
ancient classics and the department of leanied research 
in the domain of national histones and literatures had 
/.? ’fsFesentative in Gregorio Mayans y Siscar 

(di^ li82), who worthily earned on the great traditions 
of the renaiMance , besides publishing good editions of old 
bpanish authors, he gave to tho world in 1757 a Detonea 
which IS still worth consulting and a number of learned 
memoirs What may ho called the htterature dagriment 
did not recover much lost ground , it would seem as if 
the vein had been exhausted. Something of thd-old Rom«i« 
^caresque novel came to life again in the Eistojia del 
Famoso Predimdor Fiay Gerundxo de Campasas of the 
Jramt Jos4 Francisco de Isla, a biographical romance 
which 18 also and above all— to the detriment, it is 
interwt of the narrative— a satire on tbe 
folhM of the prwchers of the day, the history of Fray 
Qe^dio is merely a pretext, as it w ere, for displaying and 
holding up to ridicule the eloquence of the pulmt at the 
Boriy ims to which it bad then been broS bv Se 

Spanish cler^ Lla « 
t of g"i Dias, a^ork which 

when compared with its^^dayyf colourless Poetry 

mg centra?- NSertwl ^Plendour in tho preced- 
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collections of vorso, tbougli wanting in genuino inspiration, 
at least sliow respect for tlio language and will always 
meet witli some appreciation At the head of tlio now 
school IS Juan Monendez ValdiSs (1754-1817), and with 
his arc associated the names of F Diego Gonzales (1733- 
1794), Jos6 Iglesias do la Casa (1748-1791), knoivn 
especially by his letnllas, Nicosio Alvarez do Cienfuogos 
(1764-1809), and some others Among the verso writers 
of the 18th century who produced odes and didactic 
poetry it is only necessary to mention Leandro Fernandez 
do Momtin (1760-1828) and Manuel Josd Quintana 
(1772-1857), but the latter belongs rather to the present 
century, during the first half of which he published his 
most important works The poverty of the period in lyric 
poetry is oven o\cecded by that of the stage Hero no 
kind of comedy or tragical drama arose to take the place 
of the ancient comedta, whoso platitudes and absurdities 
of thought and expression had ended by disgusting oven 
the least ovacting portion of the public The attempt 
was indeed made to introduce the comedy and the tragedy 
of Franco, but the stiff and pedantic adaptations of such 
writers ns Agustin do Montiano y Luyando (1697-1764), 
Tomas do Inarto (1760-1791), Garcia do la Huorta, and 
the well known economist Gaspar do Jovellanos (1744- 
1811) were unablo to interest the great moss of play- 
goers The only one who was really successful in com- 
posing on the French pattern some iilensant comedies, 
which owe much of their charm to the great purity of tho 
language in whith they are written, is Leandro Fernandoz 
do Iiloratin , his host pieces are Za Mteva Comedia, a 
parody on tho extravagant work of Cornelia, a playwright 
of tho period, El Ft^/o y la Etfia, El Eai on, and parti- 
cularly El Si de las jfifias It has to bo added that the 
saynetc was cultivated in tho 18th century by one writer 
of genuino talent, Eamon do la Cruz, nothing helps us 
bettor to an acquaintance with tho curious Spanish society 
of tho roign of Charles IV than tho intermezzos of tlus 
genial and light-hearted author 

Tho terrible struggle of tho War of Independence 
(1808-1814), which was destined to have such important 
consequences in tho world of politics, did not exert any 
immediate influence on tho literature of Spam One 
might hav o expected as a consoquonco of tho rising of tho 
whole nation against Napoleon that Spanish writers would 
have given up seeking their inspiration from those of 
Fnijice, and would have tried to resume tho national 
traditions which had been broken at tho end of tho 17th 
century But nothing of tho sort occurred Not only 
the afraneesados (as those wore called who had accepted 
tho now rdgime), but also tho most ardent partisans of tho 
patriotic cause, continued in literature to be tho submis 
Bivo disciples of Franco Quintana, who in fiis inflam 
matory odes preached to his compatriots the duty of 
resistance and revenge, has nothing of tho innovator about | 
him , by his education and by his literary doctrines ho 
remains a mon of tho 18th century Tho same may be 
said of Francisco Martinez do la Rosa (1789-1848), who, 
however, from his intercourse with Horace, whom he trans- 
lated with skill into good Castilian verso, had a greater 
independence of spirit and a more highly trained and 
classical taste And, when romanticism begins to find its 
way into >Spain and to enter into conflict with tho spiiit 
and habits of the 18th century, it is still to Franco that 
the poets and prose writers of the new school turn, much 
more than either to England or to Germany The first 
decidedly romantic poet of tho generation which flourished 
about 1830 was tho duke of Rivas, Angel de Saavedra 
(1791-1866) , no one succeeded better in reconciling tho 
genius of Spam and tho tendencies of modem poetry , his 
epic poem El 3foro Esp6siio and his drama of Eon Alvaro 


6 la Fueiza del Stno belong as much to the old romances 
and old theatre of Spam as to tho romantic spirit of 1830 
On tho other hand, Josd de Espronceda (1808-1842), who 
has sometimes been called the Spanish Musset, savours 
much less of the soil than tho duke of Rivas , ho is a quite 
cosmopolitan romanticist of the school of Byron and tho 
French imitators of Byron , on exclusively lyric poet, ho 
did not live long enough to give full proof of his genius, 
but what ho has left is certainly exquisite Josd ^rrilla 
(born 1817) has a more flexible and exuberant but much 
more unequal talent than Espronceda, and if the latter 
has written too little it cannot but he regretted that 
tho former should have produced too much , nevertheless, 
among a multitude of hasty performances, brought out 
before they had been matured, his Eon Jvan 2'eiiono, a 
now and fantastic version of the legend treated by Tirso 
do Molina and Molidre, will always remain as one of tho 
most curious specimens of Spanish romanticism In tho 
dramatic literature of this period it is noticeable that tho 
tragedy more than tho comedy is modelled on the examples 
furnished by tho French drama of tho Restoration , thus, 
if we leave out of account tho play of Garcia Gutierrez 
(born 1813) entitled El Trovadoi, which inspired tho 
well-known opera of Verdi, and Zos Amantes de Teniel of 
Juan Eugenio Hartzonbusch (born 1806), and a few others, 
all tho dramatic w'ork belonging to this date recalls more 
or less tho manner of the professional playwrights of the 
boulevard theatres, while on tho other hand tho comedy 
of manners still preserves a certain originality and a 
geniiine local colour Manuel Breton de los Herreros 
(1796-1873), who wrote as many as n hundred comedies, 
some of them of the first order after their kind, apart 
from tho fact of their being written in language of great 
excellence, adheres with great fidelity to tho tradition of 
tho 17th century, he is tho last of those writers who 
have preserved the feeling of tho ancient comedia One 
piose writer of the highest talent must bo mentioned 
along with Espronceda, with whom ho has in tho moral 
aspect several features in common, — namely, D Josd do 
Larra (1809-1837), so famous by his pseudonym of 
“ Figaro,” w'lth which he signed tho greater number of his 
works Caustic in temper, of a keenly observant spirit, 
remarkably sober and clear as a writer, ho was specially 
successful in tho political pamphlet, tho article d'advali^s , 
to this category belong his C artas de itn Pohreciio Hommoi , 
in which ho ridicules without pity the vices and oddiUra 
of his contemporaries , his reputation is much more largely 
duo to these letters than either to his somewhat feeble 
play of Macias or to his not very attractive novel M 
Eoned de Enrique el Eohente. With Larra must be asso- 
cioted two other humoristic writers Tho first of thrae is 
Ramon Mesonero Bomanos, “El Cunoso Parlanto (born 
1803), whoso Escenas Mainienses, although not possess w 
of the htorary value of Lnrra’s articles, give plea^re by 
their good-natured gaiety and by tho curious details tli^ 
furnish with regard to the contemporary bocioW of MadnO 
Tho other is Scrafin Esttbanez Calderon, El Solitano 
{1799-1867), who in liis Escenas Andahtzes sought to re 
VIVO tho manner of tho satirical and picaresque writers ot 
tho 17th century , in a uselessly archaic langu^e of his 
own, patched up from fragments taken from Cerates, 
Quevedo, and others, ho has delineated with a peculi w but 
romevvbat artificial grace various piquant scones of A^a 
lusian or Madrilenian life The most 
critics belonging to the first generation of the 
Albo,toL»<; ({776-1848), cnMl dMtane myta 
described ns a compromise between the ideas o 
classicism and those of the romantic 

Duran (died 1862), who made nartcuIaX ita 

to honour the old literature of Ca^ particularly 



362 


SPAIN 


[liteeatitbb. 


romances, which he had studied with unequalled thorough- 
ness, and of vshich he pubhshed highly esteemed collections. 

If the struggle between classicists and romanticists 
continued even after 1830, and continued to divide the 
literary world into two opposing camps, it is plain that 
the new generation — ^that which occupied the scene from 
1810 till about 18C8— had other preoccupations The 
tnumph of the new ideas is now assured , only a few 
reactionaries are still seen to cling to the principles 
bequeathed by the 18th century llTiat was now being 
aimed at was the creation of a new literature which should 
be truly national and no longer a mere echo of that 
beyond the Pyrenees. To the question whether contem 
porary Spam has indeed succeeded in calling into exist- 
ence such a literature, we may well hesitate to give an 
affirmative answer It is true that in every species of com- 
position, the gravest as well as. the lightest, it can show 
works of genuine talent, but many of them are stnk 
lugly deficient in ongmahty , all of them either bear un 
mistakablo traces of imitation of foreign models, or show 
(more or less happily) the imprint of the older literature 
of the Ifth century, to which the historical criticism of 
Duran and the labours of various other scholars had given 
a flavour of novelty With this observatiou before him, 
the student can dinde the authors of this penod mto two 
groups, — the one composed of those who, won by modem 
ideas, are more or less hberal in politics, and draw their 
inspiration in all they wnte from France or from what they 
are able to assimilate of other literatures through France , 
the other consisting of ultra-conservatives, whose dream in 
every sphere — letters, art, and politics — is the restoration 
of the Spain of the past. Nouhere does this antagonism 
manifest itself more clearly than in the drama. A play of 
Aurehano Fernandez Guerra might have been conceived and 
written by a contemporary of Lope or of Calderon, while a 
comedy of Adelardo Lopez de Ayala is moulded in the 
liattem given by the younger Dumas and by Augier In 
tiio doparttnent of romance, on the other hand — much 
neglected by the writers of the first half of the century— 
me Spaniards have rwovered something of the genius of 
Cervantes and their 1 1 th ceututy txovtl<x8 pic<xi cscqs The 
art of constracting a stoiy and of telhng it in an agreeable 
waj, which seemed for a long time to have been lost is 
rccmcriA in such authors as Fernan Cahallero, Antonio 
do Trueba, Pedro Antonio de Alarcon, Juan Valera, Perez 
Galdos md Poreda These novelists are far from alike 
in method or in spmt , how widely separated, for example, 
are the somewhat banal facility and the sentimental 
Catholicism of Fernan Caballero on the one band, and the 
starching psychological analysis and the fine scepticism of 

?hnu£ i/common, 

to *°'"^«cst their readers, and how 

nov P? „ Sp ? ™ Incontestably the 

ft ,» ni ^ ? triumph of contemporaiy Spanish hteratare , 

LZ ^ composition that actually 

lives mth a life of its own and makes steady progress 

2iondi”bf represented feebly 

enough bj Ramon de Campoamor, KnBez de Arce and 
some otbera Deficient i^iimtio; diffusen^s oTstvle 
tt precision m language characterize them Jll’ 

Spaafslf mediocre verees m 

I c ^ themselves over to 


century, much infenor as a wnter to the celebrated Jesuit, 
he has, however, always manifested the same passion for 
his sul^ect, the same persevering determination to raise a 
worthy monument of his fatherland, hih ffistona de Espaiia, 
in spite of all its defects, deserves respect^ and is at least 
readable Although primarily a pobticiau, Antonio C&uo- 
vas del Castillo has many of the qualities which go to the 
making of a good historian , he has evinced greater acute- 
ness and larger acquirements than Lafuente, and his Ensayo 
sdbre la Casa de Avstna en Espaiia, founded upon a careftil 
evaminatioa of a large number of documents, giv es> evidence 
of a correct judgment and praiseworthy impartiahty The 
literaiy histoiy of old S])ain has been treated in a masterly 
manner by Aurehano Fernandez Guerra m various studies 
devoted to the great writers of the 17th century, notably 
Quev cdo, and also qnite recently by a young and talented 
scholar, llarcelino Mendndez Pelayo, whose Urstona de las 
Ideas Esteticas eii Eqmaa, a work as solid in its substance 
as it is pure in its style, would do honour to any veteran 
in literature. As regards criticism of contemporary litera- 
ture, no one shows more spirit and taste than Juan Valera, 
whoso delicate Andalusian nature has been matured by a 
refining education and by an adegnate knowledge of foreign 
literatures 

Bibliography — ^Tlie base of the student's operations is always 
the great work of l^icolns Antonio, Bibliotheca Bispana Veins ond. 
Bibliotheca Bispana Nora, m the revised and completed edihon of 
Taoictsco Perez Bayer, Tomas Antomo Sanchez, and Jnon Antonio 
Pelhcer (Modnd, 1783-88, 4 vols. fol ). The student can afford 
to disregard all the general histones which preceded Ticknoi's 
Btslory of Sjnnish Xiferotwrc (New York, 1849, 3 vola 8vo, 4t]i 
oA, Boston, 1872, 3 vols 8ro}, a work of sohd valne, especially 
from the bibliographical pomt of view, it is qnito indispensable 
reader should consult also the Spanish translation by 
D de Gayangos and Eunque do Vedia (ifadnd, 1861-66) 

Md the German translation of JuUns with some important additions 
by Ferdinand Wolf (Leipsic, 1852-67) Nothing can ho said in 
the French translation by J G MngnaM (Pans, 1864- 
72) The Uictma Ontioa dt la LUeratura Espanola of Jos4 
^ador de los Bios (Jfadnd, 1861-66, 7 rob 8ro), altbongli de- 
fiaent in cnticism and full of errors in fack supplies some useful 
information as to the penod pnor to the 16 th ccntnir, with which 
it cvcluswcly deals Alenendez Ptlayo’s Bvstona de las Ideas JEsU- 
licas en Bspafia (Sladnd, 1884-86, 3 vols 8vo), already referred to 
13 reiy jnstraebra For the 18th centniy, Leopoldo A do Oneto's 
Bosqncjo Histoncq Crftico do la Pocsia Caatellona on el Siglo 
xvim, prefixed to the first vol of Bivadeneyra’s Boetas lAneosdel 
Sight oTiM is indispensable. For the 19th centniy there is not as 

literature as a whole, 
that of 3L G Hubbard, BisUnrc de la LitUrature Cmtemporatns 
en E^a^e (Pons, 18/6, 1 vol 8vo), al^ongh superficial and 
inaccnmto, is ^ful m the absence of anythmg better Some 
descnptions of Castilum htoroture have been spcciSlv studied with 
mo and competent, notably the drama, on which we have two 
thorough works,— Fredenck von Schack’s Gesehiehle der drama- 

Bpanien (Frankforton the Main, 

1840-64, 8 vob 8v o), unfortnnatdy now much behindhand and 
in no way improved m this respect in the Spanish translation now 
ra couree of publication at Madnd under the snpenntendcnce of 
» 77 Cayetano Alberto de la Batrcra'a exceUent 

I’eatro Antigua EspaHol (Ma- 
^♦ 1^0 ’ literature oftte AI^o 

Ages, tuo works to be consoltod are Perdinand Wolfs Sludten, 

W Portugiesisehen BalionallUem^ 

1859, I voL 8vo) and hfanucl Mila y Fontanals’s Be la 
^roieo-BOpiaar Castellana (Barcelona, 1874, 1 vok 8vo) 

imSp Litctatuee.— A lthough the Catalan Ian- Poeby of 

IS simply a branch of the southern Gallo-Roman Middle 
the hterature, in its ongm at least, ought to be considered 
^ a mere appendix of that of Provence I7ay more, 

^ 13th centnJ^ there 

th^ Rove“nS%?d®!r IiteratSc than 

no otwIT ’ of north-eastern Spam used 

de I troubadours GuiUem 

Mtttaplana, Ramon Vidal de BesalA 

Iters ““'i several S 

Ptoveneal nn t Still more recent date are all genume 
sal poets, in the same sense as are those ol 
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Limousin, Quorcy, or Auvergne, since they write m the 
langne (f oc and make use of all tlio forms of poetry cnlti- 
vnted by the troubadours noith of the Pyrenees. Bamon 
Vidal (end of 12th century and beginning of 13th) was 
a grammarian ns nell as a poet, his Jiasos de Ttobai 
became the code for the Catalan poetry written in Pro 
venial, which ho called Lmo'^x, a name still kept up in 
Spain to designate, not > the literary idiom of the trouba- 
dours oiilj, but also the local idiom— Catalan,— which the 
Spaniards choose to consider as derived from the former 
The influence of E Vidal and other grammarians of Ins 
school, as well ns that of the troubadours we have 
named, lasted for a very long time, and o\cn after 
Catalan pioso — an o\nct refIcMon of the spoken language 
of the southeast of the Pyrouces — had gi\on o\idcnco of 
its Mtality in some considerable woiks, the Catalan poetry 
remained faithful to the Piovom^al tradition From the 
combination of spoken Catalan with the literary language 
of the troubadouis there arose n sort of composite idiom, 
which has some analogy w ith the Franco Italian current 
in certain parts of Italy in the Middle Ages, although in the 
one case the elements of the imvturo are more distinctly 
apparent than are the romance of Franco and the romance 
of Italy in the other The poetical w orks of Baymond Lully 
(Bamon Lull) (died 1316) are among the oldest examples of 
this Provongalircd Catalan , one has only to read the fine 
piece entitled Lo Dcsconori (“ Despair ”), or some of liis 
stanzas on religious subjects, to apprehend at once the 
eminently composite nature of that language Muntaner 
in like manner, whoso prose is exactly that spoken by his 
contemporaries, becomes troubadour when ho wntes in 
verso , his Sn md on the conquest of Sardinia and Corsica 
(1323), introduced into his Ohomde of the kings of 
Aragon, exhibits linguistically quite the same mixed 
character us is found in Lully, or, wo may venture to say, 
in all the Catalan verse writers of the 14th century 
These are not very numerous, nor are their works of any 
groat merit The majority of their compositions consist 
of what were called miea tiimdes, that is, stones in 
octosyllabic verso in ihymcd couplets There exist poems 
of this class bj Pore Jfarch, by a certain Toirolla, by 
Bornat Motgo (an author more celebrated for his prose), 
and by others whoso names wo do not know , among the 
works belonging to this lost category special mention 
ought to bo made of a version of the romance of tbo Sevm 
Sagei, a translation of a book on good breeding entitled 
Facehis, and certain talcs whore, by the choice of subjects, 
by various borrowings, and even occasionally by tho wliolo 
sale introduction of pieces of Froncli pootij', it is clearly 
evident that tho writeis of Catalonia understood and read 
tho latiffue d'oiti Closely allied to tho novea i imadea is 
another analogous form of versification — that of tho codo- 
lada, consisting of a senos of verses of eight and four 
syllables, rhyming in pairs, still made use of in one por 
tion of tho Catalan domain (Majorca) 

The 15 th century is tho golden nge of Catalan poetry 
At tho instigation and under tho auspices of John I 
(1387-1395), Martin I (1395-1410), and Ferdinand I 
(1410-1416), kings of Aragon, thoro was founded at 
Barcelona a consistory of the “ Qay Sabci,” on the model 
of that of Toulouse, and this official protection accorded 
to poetry was tho beginning of a now stylo much more 
emancipated from Provongal influence It cannot bo 
denied, indeed, that its forms are still of foreign importa- 
tion, that tho Catalan verso writers accept tho prescrip 
tions of the Leya d'Amot of Guillaume Molinier, and the 
names which they gave to their cohlea (stanzas) are all 
borrowed from the same art de ttdbai of tho school of 
Toulouse, but, a very noteworthy fact, their language 
begins to nd itself more and more of Provensalisms and 


tends to become the same as that of prose and of ordinary 
conversation With Pore and Jamno March, Jordi do 
Sant Jordi, Johan do Mosdovellcs, Francesch Ferrer, Pore 
Torroella, Pau do Bollviuro, Antoni Vallmanya, and, above 
all, tho Valencian Au/ios March (died 1459), there flounshod 
a new school, of which tho dclat lasted till tho end of tho 
IDth century, and which, as regards 4ho form of its versi- 
fication, 18 distinguished by its almost exclusive cmjiloy- 
mont of eight-verse cdblea of ten syllables, each with 
“crossed ” or “chained ” rhymes (cobla crokada or encade- 
nnda), each composition ending with a tomada of four 
verses, in tho first of which tho “device” (dtvis or aenyat) 
of tho poet IS given out Tho greater number of these 
poems are still unedited or have only recently been 
extracted from tho canzonet a, where they had been col- 
lected in tbo 16th contniy Auzias March alone, tho 
most insjiircd, tho most profound, but also tho most 
obscure of tho whole group, had tho honour to ho printed 
in tho 1 Gth contiuy , his canta d'atnoj and canta de mort 
contain tho finest verses ever written in Catalan, but tho 
poet fails to keep up to his own high level, and by lus 
studied obscurity occasionally becomes nnmtolligiblo to 
sucli a degree that one of bis editors accuses him of 
having written in Basque Of a wholly different 
and m quite anothei spirit, is tho Ltbre de lea Danes of 
JaumoBoig (died 1478), a Valoncian also, like March , this 
Jong poem is a tiova nmada, only comtdiada, that is to say, 
it IS in quadnsyllabic instead of octosyllabic verse A 
bitter and caustic satire upon women, it purports to be a 
true history, — tho history of the poet lumsolf and of his 
three unhappy marriages in particular Notwithstanding 
its author’s allegations, however, tho Ldjre de lea Danes 
does not seem to be other than a fiction , but it derives a 
vorj piquant interest from its really authentic clement, its 
vivid picture of tho Valencia of the 15tli century and the 
details of tho manners of that time Aftoi this bright 
period of ofllorcsconce Catalan poetry rapidly fell off, a 
decline duo more to tho force of circumstances than to any 
fault of the poets Tho union of Aragon ivith Castile, and 
tho resulting predominance of Castilian throughout Spam, 
inflicted a death blow on Catalan literature, especially on 
its artistic poetry, a kind of composition more ready than 
any other to avail itsolf of tho tnumpliant idiom which 
soon came to bo regarded by men of letters as tlio only 
noblo ono, and alono fit to bo tho vehicle of elevated or 
refined thoughts Tho fact that a Catalan, Juan Boscan, 
inaugurates in tho Castiban language a new kind of poetry, 
and that tho Castilialis themselves regard him ns tho head 
of a school, IB important and charactenstic , tho date of 
tho jmblication of tho works of Boscan (1543) marks the 
end of Catalan poetry 

Tho carhost prose works in Catalan are later indeed than Proso of 
tho poems of tho oldest Catalan troubadours of tho Pro- 
ven 5 al school, not dating farther back than from tho close 
of the 13th century, but they have tho advantage of being 
ontircly original , their language is tho very language of 
the soil which wo see appearing in charters from about 
tho time of tho accession of James I (1213) This is 
true especially of tho chronicles, a little less so of the 
other writings, which, like tho poetry, have difficulty in 
escaping tho influence of the more polished dialect of tho 
country to tho north of the Pyrenees Its chronicles are 
tho best ornament of raedi'oval Catalan prose Four of 
tbom, — ^that of James I , apparently reduced to writing a 
httlo after his death (1276) with the help of memoirs 
dictated by himself during his lifetime, that of 
Dos Clot, which deals chiefly with the reign of Pedro IIL of 
Aragon (1276-1286), that of Bamon Muntaner (firet Half 
of the 14th century), relating at length the ^edition of 
the Ca fjiliin company to tho Morea and tho conquest 
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of Sardinia by James IL , finally that of Pedro IV , 
The Ceremomons (1336-1387), gennine commentaries of 
that astute monarch, arranged by certain officials of hia 
courts notably by Bernat Des Coll, — these four works are 
distinguished alike by the artistic skill of their narration 
and by the quahty of their language , it would not be too 
much to Iikeu these Catalan chroniclers, and Muntaner 
especially, to Villehardomn, Joinville, and Proissart The 
Doctor lUuminatus, Baymond Lully, whose acquaintance 
with Latin was very poor, — ^his philosophical works were 
done into that language by his disciples, — wrote in a some- 
what Frovengalized Catalan vanous moral and propagandist 
works, — the romance Blanquema in praise of the sohtary 
life, the Lxhn dt lea Maravellea, into which is introduced a 
" bestiary ” taken by the author from Kahlah and I>m- 
nag, and the Zibre del Orde de Cavallei ta, a manual of 
the perfect knight, besides a variety of other treatises and 
opuscula of minor importance The majonty of the writ- 
ings of Lully exist m two versions, — one m the vernacular, 
which is his own, the other in Latin, originating with 
hiB disciples, who desired to give currency throughout 
Christendom to their masters teachings Lully — who was 
very popular in the lay world, although the clergy had a 
low opinion of him and in the 16th century even set 
themselves to obtain a condemnation of his works by the 
Inquisition — had a rival in the person of Francesch Ximenez 
or Fximeniz, a Francisean, born at Cerona some time 
after 1350 His Gresitd (printed in 1483-84) is a vast 
encydopiedia of theology, morals, and pohtics for the use 
of the laity, supplemented in vanous aspects by his three 
other works — Vtda de Jesu Ghnat, Libre dele Angela, and 
Lihe de lea Donta , the last-named, which is at once a 
book of devotion and a manual of domestic economy, con- 
tains a number of curious details as to a Catalan woman’s 
manner of life and the luxuiy of the period Lully and 
Eximemz are the only Catalan authors of the 14th centuiy 
whoso works written in a vulgar tongue had the honour of 
bemg translated into French shortly after their appearance 
Be have chiefly translators and historians in the 15th 
century Antoni Canals, a Dominican, who belongs also 
to the previous century, translates into Catalan Valerius 
Maxiinns and a treatise of St Bernard , Bernat Metge, 
himself well-versed in Itahan literature, presents some of 
g^t masters to hia countrymen by translating the 

composing Lo Sompnt 
( 1110 Dream ), m which the influence of Dante, of Boccao- 
CIO, and, generally speabng, of the Italy of the 13th and 
14th centuries IS veiy perceptible The Fegfa d’Armea de 
Oatalvnya of Bernat Boades, a knightly chronicle brought 
to a close in 1420, reveals a spirit of research and a con- 
scientiousneOT in the selection of materials which are truly 
ago in which at was written. On the 

S ^ Conqi^eaies del 

Seyalme dArago (1438), carries ns back too much to the 

chromclers, his credulity knows 
no bounds, while his style has altogether lost the naive 
charm of that of hluntaner To thf hst of authora who 
tendencies of the literature of the 
l.»th century wo must add the name of Johanot Martorell, 

SST" ft 

OspOcSlI,., 

Cast, c, soon affected to make no further nse^oT^Hc^I 
I»cecl, excc[.t in famUiar com crsation. The 1 6th centu^, 


in fact, famishes literary history with hardly more than a 
single poet at all worthy of the name — ^Pere Serafl, some 
of whose piecei^ in the style of Auzias March, but less 
obscure, are graceful enough and deserve to hve , his poems 
were printed at Barcelona in 1565 Prose is somewhat 
better represented, but, to tell the truth, it is only the 
eradite who persist in wnting in Catalan, — antiguanes 
and historians like Pete Miguel Carbonell, compiler of 
the Ckroniquea de Espanya (1547), Ftaneesch Tarafa, Pere 
Anton Beuter, also chroniclers, and some others not so 
well known In the 17th and 18th centuries the 
decadence becomes still more marked. A few scattered 
attempts to restore to the Catalan, now more and more 
neglected by men of letters, some of its old hfe and 
bnlhance, fail miserably Neither Hieronun Pujades the 
historian, author of a Coromca TJnxvoaal del Principal 
(Barcelona, 1609), nor even DrVicens Ghrcia, rector of 
Vallfogona (1582-1623), a verse-writer by no means 
destitute of verve or humour, but whose hteraiy talent 
and originality have been very greatly exaggerated by the 
Catalans of the present day, was able to bnng hadr Ins 
countrymen to a cultivation of the local idiom Some 
sermon^ some hves of saints, some books of devotion, 
some relations and complaints for the use of the people, 
exhaust the catalogue of eveiything ivritten in Catalan 
throughout the whole area of its domains down to the 
beginning of the present century , not a single book of 
importance can be mentioned Wnters who were Catalan 
by birth had so completely unlearned their mother-tongue 
that it would have seemed to them quite inappropriate^ 
and even ridiculous, to make use of it in serious works, so 
profoundly had Castilian struck its roots in the eastern 
provinces of Spam, and so thoroughly had the work of 
assimilation been carried out to the advantage of the 
official language of the court and of the Government 
In 1814 appeared the Gramdixea y Apohgxa de laV i 
Llengua CatheUana of Joseph Pan Ballot y Torres, which of 
may be considered as marking the origin of a genuine^ 
renaissance of the grammatical and hteraiy study ofondi 
Catalan Although the author avows no object beyond tnre. 
^e purely practical one of giving to strangers visiting 
Barcelona for commercial purposes some knowledge of the 
language, the enthusiasm with which he sings the praises 
of his mother-tongue, and his appended catalogue of works 
which have appeared in it since the time of James I, 
sufficiently show that this was not his only aim In point 
of fact the hook, which is entitled to high consideration 
as being the first systematic Catalan grammar, wntten, too, 
in the despised idiom itself, had a great influence on the 
authors and hterary men of the pnncipalily Under the 
helping influence of the new dootrmes of romanticism 
twenty years had not passed before a number of attempts 
in the way of restonng the old language had made their 
appearance, in the shape of various poetical works of very 
unequal merit The Oda d la Patrxa (1833) of Buenaven- 
tura Carlos Aribau is among the earliest if not actuaUy 
toe TOiy first of these, and it is also the best, the modern 
Catalan school has not produced anything either more 
inspired or more correct Following in the steps of 
Anbau, Joaquin Eubi6 y Ors (Lo Qayter del Llobreaat) 

attemards a number of other verse writers took up the 
yre which it might have been feared was never to sound 
again since it feU from the hands of Annas March Se 
movement spread from Catalonia into other prS^icJtf 

S thTnnnt!nohT appeal of the Catalans 

the Baldric T^f responded to at Valencia and m 
Mxbniae of + 1,0 example of Provenc^ of the 

this France accelerated still further 

this renaissance movemenf^ which received official recogni- 
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tion in 1859 by the creation of tlio jochs Jlouth, in wbicb 
prizes are given to tbo best competitors in poetry, of 
wboiii some succeed in obtaining the diploma of meth e en 
gay taber It is of course impossible to foresee the future 
of this now Catalan literature, — ulietbcr it is indeed 
destined for that brilliant career Avliicli the Catalans tbem- 
sohes anticipate In spite of tlio unquestionable talent 
of poets like ^lariano Aguild (Majorca), Teodoro Llorcnte 
(Valencia), and, among tbo younger of tliom, Jacinto 
Vordagucr (Catalonia), author of an epic poem Atlantida 
and of verj fascinating Cants it is by no means 

certain that this generation ■mil bo succeeded by anotlior 
to follow in its footsteps, or that such a restoration of a 
proMncial literature has much chance of permanence at 
the serj moment when all the peoples of Europe are tend- 
ing rather towards unity and centralization in the matter 
of language At all events, in order to secure oven a 
coniparati\o success for such a reinal, it would bo well 
if the language sen nig ns its instrument ivoro some 
what more fi\cd, and if its writers would no longer 
hesitate, ns thej nt present do, between a pretentious 
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archaism and the incorrectness of the most •vulgar col 
loqmalism The few attempts of modern Catalans in the 
direction of romance writing and dramatic composition 
have not hitherto been particularly felicitous, and have 
not led to anything noteworthy 
Bihhography — Josd Eodnguez, Bihliokca Vatenlim, Ivol foL, 
Vftlencin, 1747 , Xiinoiio, Ricntorcs del Beyno de Vtilaicia, 2 vols 
fol , Vnloncia, 1747-49, Fustcr, Bxhliolcea Falenciana, 2 lols fol , 
Vnltiicia, 1827-30 , Torres ^mnt, ilemorias para eiyudai d formar 
tin Dieeiomno Crltieo de lot Eserilores Calalanes, Barcelona, 183G, 
swpploineiit by J Cormiims, lJurgos, 1849, F E. Camboiiliu, 
Lssai aur Vltistoire de la LiUdralure Caialanc, Pans, 1868 , A IIol 
fomcli, Jtayinond Lull iciid die Aiifange der Cataloniachen Ltferatur, 
Berlin, 1858 (eoinmro on tbo last two worbs tlio nrticlo by Ad 
1‘bert m Iho/n/iri / romamsilie it enghsehe LUeiatiii, ii 241), 
lirnnual Miln j I'ontnnols, Le los Troutdotes en EspaRa, Unrecloim, 
18C1, III, " Untnlnnisi'lio Dicbtcr” (14tli and IDtli cintimcs), in 
Jttlirh f rom Lit , \ 137 , Id , “ liesenya Ibstoricn Critica dels 
Anticlis Pootns Catalans,” in tho JocJis Florals of Barcelona for 
1866, Id , Muous articles in tlio Beviie des Lamjues Bomanes, P 
Moyer rn Bomania, passim, Slorel batio, ibid For tho nioilorn 
jionod SCO Joniinin Itnbid j Ore, Breve Beselia del Actual Bcnaei 
miettto de laLengua y Literatura Calalams, Barcolonn, 1877, anti 
Tnbiiio, Ilislona del Benaeimicnto Literal lo Contemporaneo e,i 
, Gatalufla, Balearcs, y Falcneia, Jfadnd, 1879 (A M F ) 
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339 

James I (Aragon), 317, 
322 

James II , 333 
Jenkins s ear, war o(,S39 
Jesuits expelled, 311, 
restored, 346 
Jen-s, 308, expelled, 320 
Joanna Ilcnilqncz, SM 
Joanna In licltmnoja, 
325 


Joanna of Castile, 327 
Tohn I (Aragon), 323 
John II 331 
lohnl-II (Castile), S"! 
John, Don, of Austria, 
33* 

Joseph Bonaparte, 344 
Junto, Holy, 329 
Justice, 301 
LakCA 39* 

Langoage, 340 
Larra, 301 
Law, 304 
Leon, 311 

Leon and Castile, 317 
Leoncse dialect, 351 
Letter writers, 3,9 
Utomturc, 3,2 
Lire stock, 300 
Lopo do A'cga, 357, 3,8. 
Lopez do A) ale, 3,3 
Lopez do Vbeda, 357 
Louis MA of France, 
335 

Lucas of Tu), 364 
Luis do Leon, 357, 300 
Lull), 303 
lusan SCO 
Manuel, Juan, 354 
MannfaeturcA 301 
March, AuzIoa 303 
Maria Anno, 33* 

Marla Louisa, 342 
Maria Theresa of Austria, 
339 

Mariana, 369 
Martin of Aragon, 3*3 
Martinez do Toledo, 3 <3 
Martorell, 364 
310} ans) Slscar 300 
Mendoza, 357 3,9 
Fiesta, La, 394. 

Methuen treat), 330. 
MlneralA 300 
Flohammcd, 313, 914 
Flohammcdan rule, 309 
Flolinn, Maria do, 310 
I 31ontnl\D, 355 
Montcma)or, 357 
Moors, JIO ; expelled, 
330 

Morntln, 301 
Sloriacocs, 330 
Moimtalns, 294 


Muntancr, 303 
Musa 312 
Naharro, 360 
Naples acquired 327 
Xapolcon I , rtlutlons 
with, 343 

kavarro, 91® 324 3*5 
Nararrese Aragonese 
dialect, 351 
Navigation, 302 
Nav), 303 

NothoriandA relations 
wlllA 828, 33* 
Nlmcgnon trut) 333 
OllvartA 331 
Oma))ads, 310 
Ordolto I -III , 311 
OylcOo, 311 
Padilla, Jnan do, 3*8 
ladllla, Maria de, 320 
lapnc), relations with, 
315 

Patino, 338 

Pedro I (Aragon), 317 
Pedro III , 32* 

Pedro IV, 3*3 
Pedro L (Castile), 320 
Peninsular W nr, 344 
Perez, Antonio, 3*0 
Philip 1 , 327 
Philip II , 329 
Philip III , 339 
Philip IV, 331 
Philip V , 336 
Pliyslcal fcatarOA 293, 
237 

PIcarcsqno novels, 357 
Poetry, 363, 300, 303 
Polish succession 333 
Pnpulallon, 298. 
Portoenrrero, 336 
Portugal, relations with, 
329 332 333,349 
Portugneso language, 
351 

Post oOlec, 303 
Prngmatlo sanction, 338 
Proxlncei, 208 
Quadruple nllinnce, 337 
Qnovedo, 357, SCO 
Quinones do Benoyonto, 
359 

Quintana 381 
BallyvayA 303 


Itamiro I -III , 311 
Religion, 303 
Rlchcltcn, 331 
BIpperda, 338 
Rlyns, 302 
lllycrs, 29u 
Roads, 303 

Itodrl^cz of Toledo 354. 
Kolg 308 
Rojas, 368, 3aD 
Roman rale, 305 
RomnnecA SkI, 367 303 
ItomA pupal, rtlBIIoas 
yrlth, 315 

Rota, JInritnez do In, SCI 
llucdA 360 
Ruiz 363 

Ruiz do Alarcon 359 
SanchoIV (Castile) 319 
Sancho I (Leon) 311 
Sancho tho Groat, 312 
Sannazaro, 367 
itentlllana, 35u 
Santnb, 353 
Soy rn 1 oars' W'nr, 339 
Sovlllo treat), 338. 

Shocp 309 
Shipping 302 
SlorraA 394 
SMt Partidat, 318, 961 
Solclrndn, 316. 

Spanish mnrrIagCA 340. 
Spanish succession, 334 
SIcppcA ■’97 
Sugar cultnro, 300 
ToUca 358. 

Theatre, 360 368. 

Tldrty icara’ War, 331 
Tlrso do Molina 369 
Union of kingdomA 3*6, 
320 

Utrecht, treat) of, 330 
Anidds, 300, 301 
A’'cga, Gni cIIaSD do 1 A 357 
VegA Lopo do, 357, 358 
Atdal 303 
A'lslgothlc nde 308. 
Wolllngton, 341 
W cst Gothic rnlA 309 
West Indies discovered, 
327 

AVInA 299 
■UmcncA 327 
I ZurltA 359 


SPALATIN, George (1484-1545) George Burkliardt, 
a subordinate figure of some interest in tbo history of tbo 
Eoformation in Germany, was born on January 17, 1484, 
at Spalt (wlienco be assumed tbo name Spalatinus), about 
26 milon from Nuremberg, where bis father was an artisan 


lo Avent to Nuremberg for education when bo tbutc°« 

cars of ago, and two years afterwards to the 

Jrfurt, Avberebo took bis 

1 1499 There bo attracted tho notice of 

lost influential professor, who made Spalatin hisnm 
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ensis and took him to Wittenberg In 1 hOi Spalntin went 
to Erfurt to study junsprudence, was recommended to 
Mutianus, and was welcomed by tlie httle band of German 
humanists of whom ^lutianus nas chief IIis fncnd got 
him a post as teacher in the monaster) at Gcorgcnthni, 
and before this he had recei\cd n church appointment in 
the neighbouring Ilohenkirchcn In IfiOS he was or- 
dained priest by Bishop John von Laasphe, who had 
ordained Luther He had no great loic for com cut or 
pastoral work, and in 1509 ^futianiis recommended linn 
to Fredenck the Wise, the elector of Savon) , w ho cmploi cd 
him to act as tutor to Ins son, the future elector, John 
Fredenck Spalatin specdil) gained the confidence of the 
famous elector, who employed him in man) nffain lie 
sent him to Wittenberg in 1511 to act ns tutor to his 
nephews, and procured for lum a canon’s still in Altcnbtrg 
In 1512 the elector made him his librarian This brought 
him into correspondence with a large number of litcniy 
men, and ho begin to collect all kinds of htenr) and espe 
cially of histoncal information, of which ho made cvtcnMic 
use later in his chronicles Ho was promoted to he court 
chaplain and confidential secrctaiy to tho elector, and look 
charge of all his private and public corrtsjiondcncc. Ho 
thus became one of tho most important men at the eke 
toral court, which then was tho centre of German life 
Spalatin had never cared for theolog), and, although n 
priest and a preacher, had been a mere Imminist It was 
to Lntbcr that ho owed his awakening to tho rcaht) of n 
spiritual hfc How ho first became acquainted with the 
reformer it is impossible to sa) — ^proLibl) nt W itlenWrg , 
but Lutber from tbo first evercited n great power oier 
him, and became his chief counsellor in nil inonl and 
rehgious matters His letters to Luther have been lod, 
but Lutbci'a answers remain, and arc cvtrcincl) intcrt>t 
ing Spalatin was Luther's deiolcd friend during the 
stormiest days of the Eeformition, and was tbo means of 
bringing the great elector to tike the side of the out- 
spoken professor in his univer^it) of WiltenWg Ht 
Luther s writings to the elector, and translated for his 
benefit tbo3e ^in L'ltin into Gcrnmn He ncconijinnicd 
Fredenck to the diet of Augsburg, and shared lu the 
Mgohations with the papal legates, Cajetan and >111111?. 
He was with tho elector when Charles was chosen emperor 
and when he was crowned He was with his master at 
the diet of Worma In short, ho stood beside Frederick 
as his ronfidential adviser in all the troubled diplomacy of 
the earhet years of tho Eeformalion Singularly cautions 
perhaps hmid, before the cnsis came and while it could 
beavert^ Spalatin found courage when the crisis had 
rome. He would have dissuaded Luther again and a^ain 
from pubbshing books or engaging in oicrt acts agim-^t 

ready to translate the book, or to justif) the act 
On the dwtb of Fredenck the 'WiBe, Sralatio was os 
much enga^ in diplomatic service as before, but he no 
longer hved at court He went into rosidence;is Snou a? 
Altenberg, and incited the chapter to institute reforms some- 
what unsuccessfully He married in the same) ear Dunne 
S® of Jus life, from 152G onwards, li^waf 

ekctoraTfiv°r*^® citation of churches and schools m 
electoral S^ny, reporting on the confiscation and amilicn 

GSmanlTS'^~ pnictirc^3e ?n 

nrfJ ? “’^dohim very successful mhis delicate task 

Snv He Si ^ undertake tho same work for Albcrtinc 

|I«e»r ao,% to ?cU 

found mtonchol,, nnd died Jonnsty 16, 1545, Altenbnw 


all Instencil A lut of thim inii lie found in Srcllioifu » rs- 
S/nhttn nft soe/rf IMf*ri^raph, Thrrr iijiocoo'l Iifr of 

Splitiii, nor can there k until Jiii Icttf*s Inve k »'n an 1 

cuitc'I, a work still to l>o done 

SPALATO (RKv Aplif), ft citj of Dilmat«i, nt tho 
head of one of the Ihirltcn depirtmenfs (am 730 squire 
iniln-, pojmlatipn in IbSO Tl.OO'J), is stuated on the 
‘•ciwnrd side of a jicmn'iuli hirg bclwccn tho Gulf of 
Brara. and the Gulf of biloni Though n'lt the tapital, it 
IS the mo'.l irnjiortml nt) in the jiriunjuliti, cs the rte of 
a bishop. Ins n \ ilimble inu-ctimof antiqiutic!, and nrrirs 
on nil esten^ne trade in wine and oil Siiioc 1*579 it Im 
been the terminus of n nilwii ninning iiorthi ird-, to 
Stbtiiico and .Sncric IJiiiIt on tho low ground at tho 
hold of a htiutifiil hi), and thrown into nlicf by a back 
ground of j«clurc=fjuc hills ri ing do k-hind, 

Ins 1 striking ‘Oi front, in whidi the b iding feature is 
still the ruined fatyidc of the great jiihcc o' Diocletian, 
erected in '503 a i> , to which tlic cits owi s it-, ongin In 
ground jdin this is rdmo-.t a iqinn, with n rju-dningulir 
tower nt civh of the four corn<r- “ Ik fn'’c,i cnrrt'i»ond 
i.carl) with the four i''iinf of the conijn*- Tlie south 
front (towards tlic harlKJur) lueisiiro’ 521 fee*, or, i ith 
tho towers, 5*ts feel S indit i, and the ci'-tcrn rnd vrstern 
Milts are tnh 707 feel inelit-,” (1111110*^00) Tlic 
area incltulcd !■> 11*', 177 tquaro feel, or, conipn-ing the 
towers 772,61 1 squire ftvf, a little more thin cieht acres 
or rather Ic-s than the nrci of the L^conal 'Hicre were 
four principal gates with four strcft ineiting in tho middle 
of the quadrangle, after the stale of a Boman camp The 
eastern gate (Porta Atnca) is d> troied, but, thouch the 
side low CM are gous the mam cutfaucc o' the building, 
the beautiful Porta Aurti, in (he rut front, is still in 
fairli gocxl prc'-crntion TIio streets wire Intd with 
ninssiao arcades Ihc ifc-tibule oow forms the I'nKto dd 
Duomo or puMie square , to the noith e-i-'t of th s lies the' 
niaiisoletun (not, as the older antiqinnch had it, the temple 
of dupiter), which Ins long been the snnllc-t and dart ot 
of cathedrals, and to the southeast is the temple of 
^rsculaimis which ecned ougmalK ns n kind of court 
« hapel and Ins long been transformed into a biptu-tcrv 
Arclutecturall) the uionI important of all the nnnj staking 
features of the palace is the arrangement in the iCwtibulc 
h) which tho hupiKirtmg arches spring dirocti) from the 
capitals of (ho largo granite Corinthian coliimn'= Tins 
as far ns the known remains of ancient nrt arc concerned’, 
IS the first instance of such a method , and thus, in Mr 
I recimn s words, “all Gothic and Itomancsquc architecture 
was 111 ciiibiyo in the brain of .Tovius or liis architect ” 

pornwo ‘^loLato, or Spatatro (nvci) obt K|S'lljng> wliiAi lusst 
to ijo cTj.Jainf.1 ni a romiptinn of baton - Palatmin, is prcltv Cc.r 
taiiili or ihirtraiit ongin— tho oldest form islant h- mg Atjeilathum 
(l^nsuintino roriilnrogiiiitus) on,l carlv rereanU Sinlatlion, Sia 

II Jiar ). Dr L\ans suggests n connexion 

with Aspalalhus (the name of a jincl 1\ Bhnili) or utrlnns with 
AspliaUns bot long after Diocloiiau s (kalh the hnildmra scorn to 
hare been turned into an imiKinal cloth facton.nnd nTmort of 
thovorkciB were women we Imd it called a oymcutn (Xc'ttia) 
About 4 inilw from tho palace lay the ancient citi of Salona (SoASre 
consLstcI of two parks, the earlier koman citr 
it ti n I'oition incorporated prciions to the time 

of the Anloiiines There are still remains at Salona of ancient atv 
walls, on nmjihithcaliT, &r , nml a long line of walls extending 

th! it wore marii nidnf 

the present toad to Triu (Tragnnnm) ” The purposL of tins line 

>VrPrecmsn.s<l«posod?oUirr 

Salona in its best daj s was one of the chief iwrLs of i1,o \.l«..i,o 

bishop Bhll mviMt h Doimo or Domnimi, its first 

wshop, still gives his name to the cathcilral of Sjwlnto Tho city 
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TFiuj taken by Odoacor in 481 nnd by Totiln in tlio flth contnry 
Bocororcd by Justinian in 635, it uns in 644 nnd 662 the starting 
point of BouBanus nnd l^nrscs for tboir Italian otpcditions In tlio 
y til contnry Snloiin n ns coniplotoly destroyed by the Avars , but Ibo 
empty palace of Dioolotinn afToruod nu nsyluiu for its inliabitniits 
The limits of tlio building pixn cd snillciont foi tlio non city nn to 
tlio timo that it passed under Ilnngannn nnd Ycnotian protection 
Ilungarian additions may still bo soon above tlio Fortn Auron , and 
the largo octagonal tonor bears tbo name of Torro cl’Ifarvoyo from 
the Bosnian general nlio nhs croatod dnko of Simlnto by Lndislnns 
Tbo Yonotians enclosed tlio ton ii n itli regular curtains nnd bastions 
in 1046-1070 About 1807-1800 the castlo nas dismaiilled nnd 
parts of tlio nails noro tlironoi donn 
See Robert Adam, JSiiOn o/tUePalaeo of BloeWlnn, 17C1| Cax'iuinnil T^rnltuo, 
^oyage Plttoreigae et JlMortg)ie ih FJtlrlc, 1802 1 Wllkin<an, Balmnlta aiid 
ifantenrgro, 1818, brecinan UMorlcal Arjov*, Ttl Bcrloa, 1870 nnd Siitjfft anil 
Aelghboiir hanOt of \tnice 1881 niitli tlio flmt iiioiilloncd norka contain 
magnificent rlairs nnd rcatomflona o( tlin nrcliltcctnro of tlio iinliico 

SPALDING, a markot-towii of Lincolnshire, England, 
in the Parts of Holland, is situated on llio river Welland, 
nnd on the Groat Northern and Groat Eastern llnihvnys, 
93 miles from London Tho town, standing in the lioart 
of the Eons, is the contio of a iich agricultural district 
Amongst the public buildings nio five churches, the John- 
son hospital (1881), the corn o\change (185G-57), the 
buildings of the mochaiiics’ institute nnd of the Christian 
association nnd literary institute, nnd the district union- 
house The parish church of St IMary nnd St Nicholas was 
built in 1284 and restored in 18G6-66 The adjoining 
lady chapel (St Mary nnd St Thomas a Bockot) was built 
in 131C , 111 1588 it was appropriated for the grammar 
school ondoMod in 15G8 by John Blanko nnd again In 
1588 by John Qainlyn A now grammar school nas 
elected in 1881 Spalding has had a prison for upwards 
of GOO years , the present building, erected in 1824-25, 
•was closed in 1881 The Welland is crossed at Spalding 
by two stone bridges The existing high bridge, con- 
structed in 1838, took the place of a wooden erection 
dating from the end of the 17th century, tins last was 
built on the site of an older Homan bridge of two arches, 
the foundations of the centre pioi of which wore disclosed 
■when the wooden bridge was constructed The popula- 
tion of the town in 1871 was 9111, and in 1881 92G0 

In 1061 TUorold of Bockonlinlo (non Bucknnll, iionr Horncnstlo) 
ga\ 0 Ins castlo of Spalding nnd tbo cliapol nttacliod to ilns n coll or 
inonastory for tbo iJciiodictiiics of Oi ow land Out of tins grow ibo 
priorj, nliicli, lionoior, nns dissohcd in 1636 , tbo Inst fmgmonls 
of its rums noro romovod m 1832 About two inilos nortb oast of 
Spalding stands tbo nunod cimpol of IVykolinni, dodicntod to St 
Nicbolns and built in 1311 by Prior Olomoiit Ilntflold Tbo build 
ing is of tbo Docomted jwnod, and bnsbooii roofless siiico 1782, its 
intorior diinonsions nro 43 foot long by 22 fool wide , tbo nails aro 
44J foot bigb Iwiob sido contains tbroc tbroo light windows with 
mouldod flowing tracorj, and oneb ond oiio four light window of 
similar olinmctor Tbo only ono wbicb rotniiis its original imillions 
and tracorj is tbo contro window on tbo south sulo After tbo Con 
quest tbo osfates and prioiy of Spnldiiigworo gnon by Williaiii I 
to Ivo Tailbois, who found such a stout nnlagoiiist in llorowaisi tbo 
"Wako, lord of Brnnno or Bourn 

SPALDING, William (1809-1859), logician nnd 
literary historian, was born in Aberdeen in 1809 After 
a thorough education at the gmmmai school nnd at 
Marischnl College there, ho came to Edinburgh in 1830, 
whore ho was called to the bar in 1833 In that year ho 
liublishod a Lc//c> on Shalegpemc's Avfliot'ihip of the Two 
Noble Kmwicn, which, by its ciitical acumen and the 
knowledge of the old dramatists which it displayed, 
attracted the police of Jcffioy and jnociiicd tho author 
nn invitation to become a contributor to the Edinlnnyh 
Review Before settling down to tho business of tho bar 
ho undertook a prolonged Continental loin Ho was 
absent fifteen niontlis, tho greater pni t of the liiiio being 
spent in Italy, and in 1841 tho fruits of Ins stay appeared 
in three volumes entitled Italy and the Italian Islands 
fi otn the Eai host Aqes to the Pivsent Time Tins learned nnd 
comprehensive work wont through five editions in a few 
years, Hi? attempts to gam a legal practice not proving 


successful, ho became a candidate in 1838 for tho chair 
of rhetoric in Edinburgh university, which ho hold till 
1845, when ho was appointed professor of logic in tho 
university of >St Androiys. lie hold tho latter post till his 
death on tho IGth November 1859 
Besides Ibo works already mentioned, and various articles 
contributed to tbe Edtnburgh Jtevicio and JSIaclwood's Magasnie, 
bo was tho author of a concise History of English Lilcralnre, winch 
lias many merits and lias boon mueii used ns a text book lie also 
wrote the articles “ Logie ’’ and " Rhotono ” (ns well ns a number 
of literary biographies) lor tbo oigbtb edition of tlic Encyclopiedia 
Enlaniitca Tbo fonnor article, written mainly on Ilnmiltoninn 
linos, constitutes a sjsteinntic treatise on Pormnl Logic, nnd is 
bonourably dislinguislicd by its clear seientifio o\i>osition By 
tboBO two articles nnd bis History of English Literature Spalding 
IB cbiofly icniemborcd 


SPALLANZANI, Lazaiio (1729-1799), is one ef tho 
most important and coitainly also ono of the most pictur- 
esque figures in tho history of science during tho 18th con- 
tnry Born at Scandiano m Hodona in 1729, ho was at 
(list educated by Ins father, who w'os nn advocate At 
tho ago of fifteen lie was sent to tho Jesuit college at 
Reggio di Modena, nnd was pressed to enter that body 
Ho wont, however, to the imivorsity of Bologna, whore 
his famous kinswoman Laura Bassi, was professor, nnd it 
is to hoi mfluonco that his sciontifio iminilso has been 
usually attributed With her ho studied natural philo- 
sophy nnd mathematics, nnd gave also great attention to 
languages, both ancient nnd modern, but soon abandoned 
tho study of law, nnd nftoi wards took orders His 
reputation soon widened, nnd m 1754 ho bocamo jirofossor 
of logic, metaphysics, and Greek m the univorsify of 
Reggio, and in 1760 was translated to Modena, where ho 
continued to teach with great assiduity and success, but 
devoted las whole leisure to natural science Ho declined 
many offers from other Italian universities and fiom St 
Petersburg until 1768, when ho accepted tho invitation of 
Maiia Thoicsa to tho ohnir of natural history m tho uni- 
vorsily of Pavia, which was then being reorganized Ho 
also bocamo director of tho niusouiii, which ho greatly 
enriched by tho collections of his many joiimoys along tho 
shores of tho Moditormneon In 1785 ho was invited to 
succeed Vnllisnon at Padua, but to retain his services his 
sovereign doubled Ins salary and allowed him leave of 
absence for a visit to Turkey, where ho remained nearly a 
year, nnd made many observations, among which may bo 
noted those of n coppoi mine m Chalki nnd of an iron mine 
at Principi His rotuin homo was almost a trmnijihal pro- 
gress at Vienna ho was cordially locoivcd by Joseph II, 
nnd on i caching Pavia ho was mot with acclamations outside 
tho city gates by tho students of tho university During 
tho follow mg year his students exceeded five hundred His 
integrity in tho mauagoinont of tho museum was called in 
question, but a judicial investigation speedily clcai-ed his 
honour, to tho satisfaction oven of his accusers In 1788 
ho X isited Vesuvius and tho volcanoes of tho Lipari Islands 
and Bicily, and embodied tho results of his researches m a 
largo work published four years later Ho died from an 
apoplectic seizure, in 1799, at tho ago of seventy 
Ills imloratmablo oxorlioiis as a tmioBcr, bis skill nnd good for 
tiiiio ns a coiloctoi, ins biillmiipo ns a tcni-licr and cxponlor, nmi ins 
kooiiiicRS ns a coiitrovorsialisl no doubt aid Inrgtlj inncioumiiig 
for Smllaiizniii’s cxcoiilioiml rmno among liw rontompomrios, jet 
gantor qiinlides noro bj no menus Incknig Ills 
mccssaiit engor (iiiestioniiig of nnttiro on all nidcs, and Ins ninny 
ami xaiiud works all ben tbo siamp of a frcsb nnd origiiinl genius, 
cniinblo of Blniiiig and solMiig prolilims ill nil 
8cfcnco,-nl ono tiino t''" 

drakes " (formorly nttnbuted to tbo olnslicitj of wntcr) niul nt 
aiiotborlioljungtolax llio fouiHlalious of our 
nnd motcorologj Ilts niniii discoi ones, liowoior, wero ‘ 
ofVysiologj Hio wrolo xnlunblo nnd ^ Von 

tho souses of bnls, hi . wl.ilo bis iugblj 
troversy with Ncedbam and Buiron, in ''I"®];!'®, 
disproicd tbo occiirronco of spontaneous gonorat ion, b i 
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referred to Tinder Abioobstsbis In this regard also he was led to 
pay conBiderable attention to the infasonol animalcules His great 
■work, however, is the Dissertatxonx dt Fisiat Anvmale e Vegelale 
(2 rols., 1780) Here he first interpreted the process of digestion, 
which he proved to be no mere mechanical process of trituration, 
but one of actual solution, 'taking place pnmanly m the stomach, 
by the action of the gastric juice. Verifying this by the important 
ovpenmeiit of artificial digestion outside the stomach in sealed tubes, 
he was attacked by John Hunter, but emeiged -nctonous from the 
encounter Of no less importance are his researches on reproduc 
tion, in which he experimentally settled the relative functions of 
the ovum and the spermatozoon See Kefuodttciion 

SPA]SrDA.U, a Btrongly-fortified town in the province of 
Brandenburg, Prussia, is situated at the confluence of the 
Havel and Spree, 8 miles to the north-west of Berlin It 
has recently been converted into a fortress of the first 
class, and is now the key of the defences of the capital 
The Julius tower in the citadel, which is surrounded by 
water, contains the imperial war treasure (Eeichsknegs- 
sohatz), — a sum of £6,000,000 in gold, kept in readiness 
for any warlike emergency Besides numerous barracks, 
Spaudau contains varions military establishmeTits appro 
pnate to an imporfant garrison town, and its chief 
industries are connected with the preparation of munitions 
of war The Government factories for the manufacture 
of small arms, artillery, gunpowder, ic , cover upwards 
of 200 acres, and employ about 4000 workmen The 
other industries are not veiy important, they comprise 
miscellaneous manufactures, fishing, boat-building and 
some shipping on the Havel The population in 1885, 
including the garrison of nearly 4000 men, was 31,463 

Spandan is one of the oldest places in the Altmark, ond recoil cd 
town rglits in 12J2. It afterwards became a favonnte residence 

the HoUenzollem electors of Brandenburg, and was fortified in 
lpr^3 In 1635 it surrendered to the Suedes, and in 1806 to 
too I'rench A short investment in 1818 restored it to Prussia 
The population m 1816 was 6250 

SPAHGENBERG, Attgtot Gotilxeb (1704-1792) 
Count Zinsendorfs successor, and bishop of the Moravian 
Brethren, was born July 14, 1704, at Klettonberg, on the 
south of the Harz Mountains, where his father was court- 
teacher, and ecclesiastical inspector of the gmfschaft of 
Hohenstein Left an orphan at the early age of ten, he 
was sent to the excellent high school at Hefeld, and 
passed thence (1722), in poorest circumstances, to Jena to 
stuay law Prof Buddeus received the poor yout^h into 
hiB famUy, and a “stipendium” was procured for him 
IJicology rather than law was hia natural destination, and 
It needed only the impulse of the remark of Buddeus that 
the iMvitable prospect before a true theologian is ignominy 
and trial to convert the student of Jaw, who was pro- 
foundly exercis^ Tviti religious conflicts, into a student 
X 1 Somewhat after the manner of the Wealeys 

BiWa ^ ho studied the mystics, read the 

J f devotional exercises, sought to 

quicken his sense of sin, avoided tabng the Lord's 

to?k an in the Lutheren^CJbnrch, and 

^ part in a religious union of students and in 

in ton ♦ 4- ^ acquaintance of the Moiavian 

ftem *» •" Mvitation 


ment of Ins orphanage at Halle B e accepted the invitation, 
and entered on his duties in September 1732 But it 
soon appeared that the differences between the Pietists of 
Halle and Jumself were far too serious to admit of any 
harmomons co-operation He found their religious life 
too formal, legal, external, and worldly, and they could 
not sanction his comparative indifference to doctrinal 
correctness and his incurable tendency to separatism in 
church life Spangenberg’s participation in private obseiv 
vances of the Lord’s Supper brought matters to a crisis 
His intimate connexion with Count Zmzendorf was made 
a further charge against him His preaching was pro 
nounced “singular," and an “affected liumibty towards 
common people” obnoxious. He was offered by the 
senate of the theological faculty of Halle the alternative 
of doing penance before God, submitting to his superiors, 
and separating bimsolf from Zmzendorf, or leaving the 
matter to the decision of the king, unless he preferred to 
“ leave Halle quietly ” The case came before the king, 
and on April 8, 1733, Spangenberg was conducted by the 
military outside the gates of Halle At first he bent his 
steps to Jena, but Zmzendorf at once sought to secure 
him as a fellow-labourer, though, with that “jesuitij” of 
which Wesley subsequently complained, the count wished 
to obtain from him a declaration which would remove 
from the Pietists of Halle all blame with regard to the 
disruption. Spangenberg found amongst the Moravians 
his life work. Ho could amongst them cany out his 
fundamental principle that the churches are but spheres 
m all of which Chnstians are to be found, and that the 
one church of Christ is only where believers live in 
Christian fellowship. He joined the Moravians at a 
moment when the stability of the society was threatened, 
end a wise organizer, enterpnsmg missionary, and theo- 
logical teacher was imperatively required. He became 
ate theologian, its apologist, its statesman and corrector, 
through sixty long years of incessant labour For the 
first thirty years (1733-62) his work was mainly devoted 
to the superintendence and organizajion of the extensive 
missionary enterprises of the body m Germany, England, 
Denmark, Holland, Surinam, Georgia, and elsewhere. 
^8 missionary work tended to still further modify and 
broaden to theological opinions, unsatisfactory as the 
Pietists of Halle had found them m 1733 It was on 
M island off Savannah that Spangenberg startled John 
W^ley with his questions and profoundly tnflnepoed his 
entire future career One special endeavour of Spangen 
berg in Pennsylvania was to bring over the scattered 
Schwenkfeldians to his faith In 1741-42 he was in 
Ragland collecting for his mission and obtaining the sanc- 
tion of the archbishop of Canterbuiy Dunng the second 
iinlf of this missionary period of his life he supenntended 
M bishop the churches of Pennsylvania, defended the 
Moravian colonies against the Indians at the time of war 
between France and England, became the apologist of his 
attacks of the Lutherans and the Pietists, 

ZmziidoTi *^® extravagances of 

practical, and healthy 
nature out of sympathy The secondthirty years of 

^®'’® coMohdation 
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Zinrondorfs own writings, tins book ovlnbita tho finer 
balance and greater moderation of Spangonberg’s nature, 
while those offensne descriptions of tho relation of tho 
sinner to Christ in winch tho Iforavmns nt first indulged 
are almost absent from if In Ins Inst jenrs Spangenborg 
doiotcd special attention to tho education of the young, in 
which tho Atoravians ha\o since boon so successful Ho 
died nt Bertholsdorf, September 18, 1792 In addition 
to tho Ilka Ftdci Fiatum, Spangenborg wToto, besides 
other apologetic books, a DeJaraUon ubo die zeUlier gegen 
vits autqcqangnwi JicKhttldiguntjen (Leipsic, 1751), an 
Apologetischt SJdumchiift (1762), ZcZwm des GrafeiiZin- 
zciidoit (1772-75) , and his h} inns arowell knownboyond 
the MornMun circle. 

See Kislcr, ZcScii ^iwiijcnficrni, narhj, I70t, k F LciWorlioao, 
Ztlcn S}xinqcn}>tm, llcwlLUwrg, 1840 , Fnok, Seitrage tiir 
Zcbciiyisdiiehtc A O Sjmnginbcrg'i, Ilnllo, 1834, Herzog Plitl s 
JlenUtteijl Jopadic, &,\ “ Sp-tngenljcrg ” 

SPARllOiy (A S Speat tea , Iccl Sjw) > , Old High 
Cronn Sparo), n word perhaps (like tho cqtui alont Latin 
2*<tsta) originnllj meaning almost any small bird, but 
gradiinllj' restricted in signification and nowadays in 
coninioti ISnglish applied to only four kinds, winch nro 
further dilTcrcntiatcd ns Hedge Sparrow, House Sjiarrow, 
Tree Sparrow , and Rced-Sparrowr — tho lost being a LosTiNa 
(\ol 11 p 525) — though when used without n prefix the 
second of these is usually intended 

V 1 The Ilrooi -Si VI i ow, called "Diiunock’' in ntaiij parts of 
Ihitiin, (lie ./ftiHfor mothdaris of ornilliologista, is llio httlo 
brown backed binl vntli nii iron gtxj licad and neck Hint is to bo j 
seen 111 iicarlj even ganlcii lliroiighoiit thocoiiiitn, xinohlruaixely 
md jet tamelv seeking its food, which consists almost wbollj of 
insects, ns it progresses over tho ground in short jtiin])s, each niovo 
inent being accompanied bj a Might jerk or sbufllo of the wings 
Though on tho Continent itregiihrlj inigmtes, it Is ono of tho foiv 
soft billed birds (hat reside throughout tho j car with ns, and is 
one of tho earliest hreeders,— Hs well knotrn greenish hhio eggs, 
laid in a annul} built iiost, being rccoguircd by hundreds ns 
among tlio surest signs of returning spring , but n second or caon 
a third brood is produced Inti i 1 be cock bos u sweet but rather 
feeble song , and tho species lins long been nccouutcd, though not 
with nccunc}, to ho tho most common dupe of tho Ciickoav 
Sea oral other species nro assigned to tho giiius Accentor , but nil, 
except tlio Tnjiancso A rubidits, aabich is tbo counteijiart of tho 
Dritish Hedge Sparrow, inliabit iiioro or less rock} situations, and 
ono, A colhtris orufpiiius, in a dimrcn of tbo Iiigbcr inountniii 
ranges off uropc, though it has scacral times stn}cd to ] ngland 
Tlio taxonomic position of tho genus is regarded b} some S}sfcra 
ntists ns doubtful , but to tbo ]ircsciit aaritcr tlioro seems no good 
reason for remoa iiig it from tho group which contniiistho Thrashes 
and 'W'nrblcrs { TicnMic and Sgli i ula,), to w Inch it w ns long reforred 

2 '1 he Hot m Si am oaa , tlio rringilla (lomesltca of Liiinicus and 
Pitsierdoinestitnit of moilcni authors, latar too well known to need 
ail} dcscnptioii of its npjicnr'uco or habits, being found, aahether 
in couiitra or town, moro attached to human dwellings than aii} 
other w ild bird , naa , moro than Hint, ono inn} safely assert Hint 
it IS not known to tfinao an}\\hcro far away from tho Iialiilations 
■or works of men, extending its raiigo in such countries ns dforthern 
Scandniaa in and mail} jwrts of tho Hussiaii cnijnro ns now settle 
iiieiits nro fonned and land brought aindor cwltvantaew Thus 
(utcstioas arise ns to aahather it should not lie considered a parasite 
■throughout tho greater portion of tho area it now occupies, and ns 
to whnt mn} hnao been its nntiao coiiiitr} Jlorcoacr, of Into }eni'B 
it 1ms been inconsiderate]} introduced to soicral of the Inigo towns 
of Korth Anicricft and to mnii} of tho British loloiiics, in nonrlj, 
nil of which, ns bad been foreseen 1i} onntholomsts, it has xawfii 
plied to excess mid lias become nii intolcrahlo iiiusaiico, being 
uiirestrniiicd b} Iho natural cbccks wliicb imrHy rcslnct its 
increase m Luropo mid Asm Whothor mdoed in Hio older scats 
of civilization Hic House Sjiarroiv is not dccnlcdl} inpinoiis to tbo 
ngrioultunst and horticulturist has long been n innttor of dis 
eussion, mid no dcfinito result that a fair judgo can accept 1ms } ot 
been rcaclictl It is freely admitted Hint tho dninago doiio to 
growing crot>s is often onorinons, but ns } 0 t tlio sornco frcquoiif^ 
rendered by tlio destruction of insect pests cannot bo cnlcuktod 
Both fnonds and foes of tbo House Sjinrrow WTito ns violent pnrli 
sans,* niu l tbo tratli w ill not bo know n until n sorns of oxporiinonts, 

> Tho most recent attacks upon it nro contained In the anrious issues 
■of tlio Iteport of Observations of Injurious Insicts and Common Crop 
Peds, onnunll} made by Miss Eleanor Onnorod, and in a little 
aolnmo bearing the title of The House Sparrow, publlslicd in 1885, 


soiontifuMlly trained invcstigatora, has been m 
stifaitod, winch, to the shnmo of namorons agnculturol and horli 
ciiltuml societies, has not } ot boon done It is quite likoly that 
tbo result will bo iinfavournblo to tho House Spnrroav, from whnt 
lins been said nhoao ns to its howgao dependent on man for its 
siibsistoiico , hut, while tho oa il it does is so opjiaront,— Ibr iiistnnco 
tho dmnngo to nponing gram crops,— Hio extent of the counter 
bttlnnemg bonofit is quite uncertain, and from tho antiiro of the 
Mso IS often overlooked In tho South of Europe tho House 
Sparrow is in somo iiicnsuro replaced by two allied species, P 
hisnantolensis and P italiai, whose habits an essentially idonticaJ 
with Its oavn , anil it is doubtful avhoUior tbo Siwrroiv ot India, P 
wdieiis, IS spocilically distinct , hut Africa has scvcrnl niomhore ol 
the gomis which nro decidedly so 

5 Iho Titti Si viinow, tho Arwipiffa moniana of Iiiunrcusand 
Passer montanus of modern ivritora, in appearance much resomWmg 
tho House Sparrow, but easily distinguishable by its reddish brown 
crowm, Uio black patch on lUo sides of its neck, and its doubly 
barred aaiiigs,= is n much moro local species, in England generally 
froquoiitiiig the rows of pollard avillows that lino so many rivers 
and canals, in tho holes of which it bvcccCs , but in soino Lastotu 
countries, and cspcemlly in China, it frequents houses, oacn m 
towns, and so fills tho pinco of tho llouso-Sparrow Its gcogra 
pliicnl distribution is exfoiisuc, and marked by some ciinous 
chancters, mnoiig which may bo moiitioneil Hint, being a great 
avnndercr, it 1ms oficeted scttlomoiits oven in such remote islands 
ns tho I'n,rocs and somo of tho Outer Ilohridos. 

That tho goniis Fassei propoily belongs to tho FnngiU 
td% IB admitted by most ornithologists, yot there have been 
some u ho wrould refer it to the R^eavor-birds, Phcetdcc, if 
they are to bo accounted as forming a distinct Family, — a 
matter w Inch is not at all clear TIw American birds called 
“Sparrows’* haao littlo in common with the members of 
tho genus Pacaei , and probably belong rather to tho family 
Emhei izidx than to the A’l tngdltdit (an) 

SPAEBOWHAWK See Hawk 


SPARTA, after Athens, was tho most powerful oiid 
important of tho Greek states Her fame rested mainly on 
her soldiers, her military disciifiino, her somewhat narrow 
patriotism, and her intense political conservatism, in 
general intellectual culture, m art and in everything con- 
nected With it, she was immeasurably inferior to Athens, 
and oven to somo of tho other Greek states, though there 
IS evidence to show that a genius and a taste for sculpture 
and music wore by no moans wanting to her citizens Her 
ouunent men were almost all eminent as soldiers, and few 
of thorn had any pretensions to rank os ablo and on 
lightened statesmen No such man as Thomistoclcs or 
Pericles over appeared in Sparta , she produced no great 
tliinkcrs or philosophers , the typical Spartan, in shoit, was 
a brave and well-trained soldier, with a decided simplicity 
of clinmctor and strong religious scruples, amounting to 
what wo must call superstition, which from time to time 
were a hindrance to prompt action and discredited tho 
state in tho public opinion of Greece 

Sparta was not so much a city as n cluster of open 
villages in a plain in tho heart of Laconia (see vol xi 
plate I ), in tho middle valley of the Eurotas, on the west 
bank of tho river, between tbe ranges of Taygetus and 
Parnon, and built in part on tho spurs of these mountains 
Its situation was very picturesque “hollow, lovely 
Laccdutnon”® is Homer's description Taygetus on tho 
west rises to its greatest height of nearly 8000 feet just 
above tho city, with primeval forests on its lower slopes, 
in which Spartans hunted tho stag ond tho wild hoai 
Sparta seems to have been about six miles in circuit , it 
was not, like most Greek cities, near tho coast, — Qj tlnum, 


anil oonnisting chiefly of three C8sa}a by Mr J H Gnmoy, jun , 
Litub Col 0 Euasoll, nnil Prof Cones, but tbo Inst lins only refer 
once to tho bohnMOur of tlio WiA in the United States of Anicrieo, 
iviiore, from tho reason aboie assigned, its presence was espocted by 
almost nil well Informed persons to bo detrimental 
® A more important dlfferonco is timtthe two sexes have almost the 
same plninogo, wliile m tbo House Sparrow they nro unlike in tins 

^ lAccdtemoa was simplj anotlicr name for Sirartn, though some- 
times It scorns to stood for tho siirronndmg district 
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SPARTA 


nor ■was 


tlie cbef port of Laconia, being 30 miles distent 
It built with anything like the compactnws 
or a Corinth The houses for the most part stood in 
spacious gardens, an open air life being altogether to t e 
Sten teste and well suited to the pleasant genial 
chmate of the valley The olive still grows to 
feetion in the neighbourhood, and the silk is said to bo o 
particularly fine quality The mountain ranges the 

Lty save it a very strong defensive position, and for 
lo^ period Sparta iias without v,-alls or fo’^tifications, 
trusting exclusively to the prowess of her citizens till she 
was senously menaced by the victorious Macedonians n 
the 4th century B a Tlie city was never a verj splendid 
one , the houses were plain and simple and there seem to 
have been no pubhc buildings of striking magnificence 
There was the so-called Brazen House of Atlionc on a mu 
withm a large enclosure, inth plates of bronze nhich gave 
It Its name, on which, among other mythological scenes, 
were represented the labours of Hercules and the exploits 
of the great twin brethren, Castor and PoUun, who were 
specially honoured at Sparta There was the theatre, still 
to be traced m huge quadrangular blocks of stone, and 
there were porticos and colonnades, and the chapels and 
tombs of Spartan heroes, such as Lycurgus, Leonidas, 
Brasidas Sparta dehghted to honour her n orthy citizens, 
and paid them divine honours after death Tlie site of 
the city has not been thoroughly investigated, hut it is a 
question whether much remains worth bringing to light 
What has hitherto been discovered is poor and disaii- 
pomting Sparta’s greatness os n city, ns Thncjdidcs 
(v 10) clearly implies, fell very fat short of her political 
importance as a state ^ 

Sparta’s history, passing over her share in the prehistoric 
Trojan Wat under her king Menelaus, the brother of 
Agamemnon, begins with the legislation of Lycurgus in 
the 9th contuiy b.c It was this, as has been explained 
in the article Ltouhgus, which made Sparta nhat she 
was, a state whoso aim it was rather to hold her own 
witlun the Peloponnesus than to launch out into doubt- 
ful enterprises far away from borne. Sparta was not 
naturally aggressive or ambitious, she was not easily 
roused to action even in great emergencies She was safe 
amid her monntams from the perils to which other Greek 
cities were exposed It would seem that in early days 
Argos had been decidedly the first power in the Pelopon- 
nesus, Sparta being second to her by a long interval The 
relative position of the two states was released soon after 
the time of Lycurgus The spirit and vigour which Lis 
discipline infused no doubt enabled Sparta, after two 
severe wars in the 8 th and 7 th centunes, to accomplish at 
lost the complete conquest of Kessene, the south western 
portion of the Peloponnesus, and so to become the undis- 
l>uted mistress of at least two-fifths of the whole penin- 
snla By the year 600 b o Sparta was quite in the first 
rank of Greek states, and it was generally felt that she 
had a right to take the lead in Greek politics In the 
6th century she put down the tyrants, the heads of the 
democratic and popular party, in several Greek cities, and 
drove, for a time at least, the reforming and innovating 
Clisthenes from Athens Sparta was the steady foe of 
democracy and popular government The Spartans were 
themselves a smaU landowning aristocracy, in the midst 
of a compmatively numerous population, consisting of 
80 K»lled Penoeci (dwellers round about), the aboriginal 
inhabitants, in fact, of Laconia, and of Helots or serfs, 
taken to a great extent from the conquered Messenians 


The government isas highly centralized , it was wholly in 
tiie Imnds of the Spartans, the Penccci having no ahaw in 
It, though many of them may liaio thcmsclvra been land 
owners, or at anj rate haio held land under 
loids, and been well to-do and prospcTons The Hclota 
wore farm labourers bound to the soil, slaies in every 
sense of the word, anj'thing like self respect being 
studiously made impossible for them Spartans could put 
down a popular rising or a slave insurrection w itb cold- 
blooded crueltj, and in a panic following on an cartliquako 
of unusual iiolencc m 404 there was a deliberately 
planned massacre of a multitude of Helots for the safe y 
of Sparta, earned out and executed by Spartans in person 
A calculating selfishness was a marked trait in Spartan 
character Sparta seems always to Imic put her own 
interests before those of Greece, though she claimed to 
be the leading and representatn c Greek state She was 
cautious and men timid, though the courage of her indi- 
vidual citizens in war was unsurpassed Every Spartan 
was a hero on the battlefield, and a Spartan army nos 
long assumed to be invincible Sparta was not niucli of 
a colonizing state, bat she could point to the famous city 


of Tarciitum in southern Italy as her oCspnng, and to 


1 For topographical detniU we mast refer the reader to the elaho 
rate worhs of the German scholar Curtiiu oa the PeloponnoauB and 
works hosed on them. Mnre’s Cfiwce and Leake b Jforco should be 
consulted 


Lyctns (I/, « 647, wu 6ll) in Crete, whence came 
warriors to the Trojan W ar In 491, when Greece was 
threatened with invasion by Persia, wc find Athens 
appealing to Sparta and urging a complaint against the 
^ginetnns as traitors to Greece for haimg gnen earth 
and water, the sy mbols of sobmission, to the emissaries of 
the great king In 480 a Spartan admiral commanded 
the Greek fleet off Artcmisium against Xerves, and m the 
following year a Spartan general, Pausanms, commanded 
tlio united forces of Greece in the famous battle of Platica 
All tbis implies a distract recogmtion of Sparta ns the 
head of Greece The Persian War over, Athens under 
Cimon and Pericles developed oxtraordmarj energy and 
took Sparta’s place Sparta indeed seems to have retired 
upon her laurels, and it was not mthout reluctance nod 
much urgent pressure that she embarked in tbo Pelopon- 
nesian War, which, after twenty -eight yeais of hard 
fighting, ended m the ovci throw of the Athenian empire 
and the capture of Athens by Lysandcr in 405 Sparta 
contributed greatly to the final i-esult by despatching an 
able officer, Gylippns, to tbo rebel of Syracuse in 414, 
when the city was on the point of surrendering to the 
Athenian armament It was the decisive success of 
Gydippus in Sicily which turned the scale against Athens 
The crushing blow of jEgospotami in 405, which 
annihilated her fleet and left her defenceless, and the 
subsequent surrender of the city transferred the supremacy 
of Greece once more to Sparta, but not for much more 
than thirty years Sparta’s policy was ungenerous and 
short-sighted , it consisted in establishing little oligarchical 
factions under Spartan control in the Greek cities, and 
soon degenerated into a tyranny which became utterly 
odious All Sparta’s worst qualities came out during this 
period ‘'autonomy,” which had been her watchword 
throughont the war against Athens, became a dead letter 
under her rule, and the freedom of city hfe, so dear to a 
Greek, was crushed out under her officials and commis- 
sioners, whom she thrust on a number of Greek cities 
Still more did she disgust all the better men of Greece by 
concluding, after a senes of intrigues for her own selfish 
ends, a peace with Persia in 387, known as the peace of 
Antalcidas, the Spartan through whom it was negotiated 
It was a dishonourable peace for Greece, as its effect was 
to facibtate Persian intervention in Greek afiairs and make 
the king of Persia tbe arbiter of Greek disputes and 
differences kfeanwhile Athens was recovering Bbrself , 
tbe tables were soon turned on Sparta, and her maritime 
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poM er collapsed before the united action of Athens and 
Persia In the Peloponnesus Sparta nas still suiiromo, 
but Thebes, she felt, might become a dangerous rival and 
must be humbled She insisted that the townships of 
Boootia must bo “ autonomous ’’ and independent of Thebes, 
and so contrived to pick a quarrel with that state, which 
to Sparta’s cost had at that time the famous Epainmondas, 
the greatest, perhaps, of Greek generals, among her lead- 
ing citirons In JIl came Sparta’s crushing defeat at 
Leuctra, a blow from which she never really recovered, 
though her courage and military discipline long survived it 
But her prestige was gone Epaminondns cairied tlie war 
luto the heart of Laconia and penetrated to Sparta itself 
His victorj at i^faiitmca in 302 gave independence to Mes- 
seno, and Sparta vv as now politically ignored by her old allies 
From this time Sparta almost drops out of Greek his- 
tory She took no jiart in the struggle against Maccdon, 
no Spartan soldier stood bj the side of the Athenians and 
Thebans at Clinironcn She bccins to hav o sunk into polit- 
ical apatbj , vciy possibly she ina^ have had to concentrate 
all her remaining strength and energy m keeping dow n 
her Helots and the nativ o population of Laconia "When 
Alexander was vv inning his v ictorics in Asia, she intrigued 
fccblj against Haccdon, and she would take no part lu the 
congress of the Greek states at Corinth which declared 
Alexander “Leader of the Greeks ” 

She appears once again, but as not much more than the 
ghost of her former self, in the 3d ccntuiy u c , attempting 
vainl} in 281 to unite Greece against the Araccdonian 
Antigonus, and repulsing Pjrrhus from her walls in 272, 
Spartan women working at the citj’s defence, and a few 
Spartan warriors driving back the formidable soldicr- 
king Tiicrc was still the old spirit about her, but the 
number of her citircns is said to have dwindled down to 
700, and in her last days, with a wealthy few in the 
midst of a poor and need} people, Sparta had shrunk into 
tho narrowest and feeblest of oligarchies In the lattoi 
half of tho 3d centur}’’ n c , iii the da} s of tho Acbman 
league, a vigorous but unsuccessful attempt at internal 
reforms and a restoration of tho old discipline of L}curgu8 
was made bj tvv o of her kings, Clconicncs and Agis Sho 
sank iinnlly, wo know not how, under tho degrading 
dominion of a sort of robber chief, Habis, who fastened 
hiB tjranny upon her by the support of emancipated 
Slav cs and mercenaries of tho low cst class Her best citizens 
were put to death or banished, and she was debased into 
a refuge of pirates and robbers Habis and his vile gang 
were put dow n by Philopoimon in tho name of the Achtean 
league, and Philopocinen completed his work by razing 
tho walls of Sparta and abolishing her old institutions 
Borne bimply looked on, knowing well that sho was 
mistress of tho situation, and let matters drag on till 146, 
when sho eaptured Corinth, and closed tho page of Greek 
historj (y> J u) 

SPjVBTACUS, tho lender of a formidable insurrection 
of slaves against Borne iii tho 1st contuiy no, was a 
Thracian by birth, and perhaps n descendant of tho longs 
of Panticapxum whoso name ho boro Ho served in tho 
Roman army, but seems to hav o deserted, for wo ore told 
that ho was taken prisoner and sold ns a slave Destined 
for tho arena, ho, with a band of his fellow-gladiators, 
broke out of a training school at Capua and took refuge on 
Mount Vesuvius (73 b c ) Hero ho maintained himself 
as a captain of brigands, his lieutenants being Crixus and 
CEnomaus, who like himself had been gladiators Their 
numbers soon swelled through tho accession of runaway 
slaves and desperados from the neighbourhood A hastily- 
collected force of 3000 men under Claudius endeavoured 
to besiege and starve out tho rebels, but the latter 
clambered down the precipices and put tho Bomans to 


flight Swarms of hardy and desperate men now lomed 
the rebels, and when the prmtor Publius Varimus took tho 
field against them he found thorn entrenehed like a regular 
army on the plain But they gave him tho slip, and when 
he advanced to storm their lines he found them deserted 
I'rom Campania the rebels marched into Lucania, a 
country better suited for guerilla warfare Here, in spite 
of the commands and ontieatics of Spartaens, tho slaves 
committed excesses of lust and cruelty Varimus followed 
him, but was defeated in sov'eral engagements and narrowly 
escaiiod being taken prisoner Spartacus, whoso heart 
was “where his rude cottage by the Danube lay,” now 
endeavoured to push northward His object was to cross 
tho Alps and allow tho slaves, who were mostly Thracians, 
Germans, and Gauls, to disperse to their homes But 
intoxicated by success his wild followers refused to listen 
to him , their thoughts were all of plunder, and their track 
was marked by the devastation of Italy Vola, Nucena, 
Tliuiii, Metajiontum, were sacked with every circumstance 
of savage cruelty In this seiious position of affairs the 
senate despatched both consuls against tho rebels (72 bo) 
Tho German slaves under Cnxus, who had separated 
from tho rest, were defeated and cut in pieces at Mount 
Gargarus in Apulia by tho pnetor Arrius But Spartacus 
overthrew both consuls, one after the other, and then 
jiressed towards tho Alps Cassius, governor of Cisalpine 
Gaul, and tho pnetor hlanlius flung themselves in his way 
at tho head of 20,000 men, but w ore trampled under foot 
Freedom was within sight, but with fatal infatuation the 
slaves declined to abandon Italy Spartacus led them 
against Borne, but their hearts seem to have failed them, 
for tho capital was not attacked Spartacus then occu- 
pied tho port of Thuru and tiled to procure supplies of 
iron and bronze, probably through tho pirates. He also 
endeavoured by means of tho herds of horses captured in 
southern Italy to form a body of cavalry The conduct 
of tho war against Spartacus, together with eight legions, 
was now committed to the pnetor Marcus Crassns He 
restored discipline by decimating tho first troops that ran 
before tho ciioiny In the next battle Spartacus was 
worsted and retreated towards tho straits of Messina, 
intending to cross into Sicily, where ho would have been 
welcomed by fresh hordes of slaves, but tho pirates who 
had agreed to transport his army proved faithless Crassus 
endeavoured to shut in tho rebels by corrying a ditch and 
rampart right across the jioninsula, a distance of 32 miles 
But on a vnntry night Spartacus forced tho lines, and once 
more Italy lay at his feet Disunion, however, was at 
work in tho rebel camp Tho Gauls and Germans had 
again draw n off from tho mam body Crassus attacked 
and destroyed them Siiaitacus was now fain to secure a 
retreat into tho mountains of Petelia (near Strongoli in 
Calabria), and succeeded in inflicting a reverse on the 
pursning army But his men refused to retreat farther, 
and in a pitched battle which followed soon afterwards 
tho rebel army was annihilated Spartacus, who had 
stabbed his horse before tho battle began, fell sword in 
hand A body of tho rebels vv hich had escaped from tho 
field was mot and cut in pieces by Pompey, who, with his 
usual knack of reaping where other men had sowed, 
claimed and received tho credit of having put an end to 
tho war (71 bc) Six. thousand slaves, who had not 
found a soldier’s death, were crucified along the high road 


rom Capua to Borne 

A liistory of the war ngamst Spartacus lias to bo pioccd 
nth much uncortnmt) from tho vogue, scrappv , and *91?®)' 
ropant accounts of Plutarch (Ciassus, 8-11), Appjan (Mc/l Cii , i 
16-120), Floras (u 8 [iii 20]). Liv v (ATMt.xcv , vcw , ), and 

lallust (fragments of tho mstones) ,Sallusts dMcnption swns 
- 1 imt. iinfortnnatolv onlv a few irag- 


monts of it remain 
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SPECIES In logic the term “species” is applied to nii) 
group of individuals agreeing in some common attribute 
or attributes, and included along with other groups in a 
higher categorj, that of “genus," uhich comiirebcnds the 
fewer and more general attributes in iiliich all agree and 
Ignores those in which tlic> differ Tlic application of 
these terms in logic is thus purel} relatiie, am genus 
however large, ma} be but a species of a still larger genii'' 
But in arranging the inmimcrable obiects of the natural 
sciences the naturalist finds it necessary to restrict the 
terms “species" and “genus” to the trio lowest groupings 
and to distinguish the higher aggregates bj special term'-, 
ns “family,” “order,” “class,” Ac EarU wntcr-^ had but 
a loose conception of manj different “ kinds ” of animals 
and plants, and spoke oiilj of species and genus in tlair 
purely logical relations, with aarimg breadth of content 
The term ‘ species ’’was limited to its natural histon usage 
in the end of the 17th centuiy b\ John Itav Ills con- 
ception of “specific characters” rested, not onlj on close 
and constant resemblance in outward form, but also on 
the likeness of offspring to parent, a considerable mea.sure 
of variability being, how Cl cr, rccogmred Amongst snl>- 
sequent authors this conception of common dc'cent or 
parentage became more and more prominent, while the 
progress of successful definition of siiccics made the limits 
of their variability seem alwavs narrower and of lc>-. im 
portance , and in this way the u«oful working conception 
of the tolerable definiteness of species gradunlh cn stallired 
into the absolute dogma of their fiviti Then kinn tils 
in his Phtlo^opha lioUtmca gaie the aphorisni “‘s]iciies 
tot sunt diversaj, quot dnerso fornm ab initio sunt ere it e" 
(we reckon just as many species as there were fonns created 
at the beginning), which w as gencrallj accepted Biiffoii’s 
obstinate rejection of the Linnxan classification was as-o- 
ciated with a belief in the modifiabilitj of species, and 
showed some foresight of the doctrine chlmrated soon 
afterwards by Lajui ck {q i ) The general acceptance 
of this dogma was, however, effected bj the influence of 
Cuvier, Its oierthrow dates onlj from the publication of 
Darwin’s Origin of Sptcia (1859), of which the argument 
need not be hero repeated. (See Eiolution, Jlorino 
LOCi ) The genealogical conception of sjiocies was tint'* 
established more finnlj than ever, though cleared from its 
former associations, in Haeckel’s jdirasc, the siiccics is 
the whole succession of organisms which cvhibit the same 
form in the same environment The rash generalization, 
that distinct species are to bo recognized bj their inca- 
pacity for the production of fertile hybrids, was next oier- 
thrown, while closer stud\ has cleared awaj the notion of 
the equal definiteness of all specific forms IVc now know 
that, whde many forms, like tho pcarlj nautilus or the 
t enus s fly-trap, do mdeed exhibit the most perfect specific 
definiteness, the demarcation of equally definite species in 
other genera is rendered impossible by the existence of 
the most complete senes of transitional forms, and the 
number of the species defined thus comes to deneiid 
T equation of the systematist, on his 

predilection for “lumping” or “splitting,” as tho case 
may be Thus, for example, the 'numbed of dSnS 
German species of hawkweed (ITieramm) has ranged 

fnr“ another and^S^ 

for a third, to less than 20 for a fourth Similar instances 

tlio willows and tho 
rambles, and many other common forms This wade 
vanabdity, as might be expected, seemsTo be mSe ore 
valent among the lowest forms of life, and th^dass^cal 
^mple of the relativity and vanabdity of speciL W 
^en furnished by Haeckel’s beautiful monogrmih on tho 
ralrareons ^ongw (2^nographte der Kallrs^m&mmt. Jena 
18/2), in which he offers twelve distinct arrangemeute of 


the same set of forms from anrioiis iioinfs of mow, among 
which the two ino-t nearly conicntional propoio rc'.jKct- 
i\cly 21 gentrn and 111 sptcii.> and VJ gentm and 2®9 
specie- All such larmblc f/TOi** arc in fart sjicnrs m 
the iiiakiiig, which berome definite in jiroportioii as eertam 
larieties become csjiccmlli adapted to tin ir eimroiiiiifiit, 
and become i-olated by the d\ing out of the iiitcniiediate 
form*- ^\lth the e liiiiitatiou-, howceer, th' wnrlmg use 
fiilne-<s of the morphological conrciition of -pf/m remains 
umliimni‘'hc/l The want of any ib oliitc standard of 
specific difference is largely made up by pnrtinl expiri 
ciicc and common sens' , and the eioliitioinn •'i-teniali-ta 
arc Ic's in danger than were their jiredtr, or- of eillur 
cxaggcntimr or iimler-fating the iinj/ortanec of mere 
aarietic-* (Set Vvi iition ) 

M’l cn IC (ill VVir\ Si-e IhnroMmi, \ol xii p 

fq 

SI’J Cl'ACLE'? nr(‘ flat gl i- i ■> ])nem«, sj»htn<^l or 
cylindrical len-c^, cmploitd to detect and correct defe'ts 
of thceii'' Thi\ are iiinde u-imli\ of crown gla s or ro<k 
cn -tal (“pebble-’ ), the latter Ihiii;, -omewlnl ligbtir aiul 
cooler towear Tin \ nr mountid in th* well Vnowii rigid 
epoctnrlc frame when foreontinuoii-u-i, — c\e - being 

lireferable a In re tb< % are worn intenmtt' ntU, and hatid- 
glas-c-sor Uwgmtte- wliire thc\ are reipured to -upph mint 
t'lnjioranK the sjiictaclis u-iiali\ worn or when, ai with 
extreme ehorfnc s of emht, no gli--! could l>c tnijdoycd 
with comfort for nn\ len,.lh of time 

Prrfrrif* — I’ri'encJnre need to conceal (lefomiitie- or to 
protect the eies in thcinana tomdition- wlorc tlici cannot 
tolcntc bright light, such ns ulceration and inflamiinlion 
of the conica, certain di-< osi- of the in- eilmry l>otU, 
choroid, and return Thei are iimde of blui-h, "sniok'd,” 
or aliiiO'it blac) coloured gl and are of lerv aanmn 
shapc'i, according to the niiionnt of obscuration neac-«ar\ 
yViwM — Pnsnis are of gnat a nine in ca-cA of double 
vision due to a shght ttmUney to stjunitmg, caused by 
weakness or over action of the muscular aj'paratas of the 
cvcball Prisms ilelleet ravs of light towards their lease 
Hence, if a ]>nsin is jdaetd in front of the c\c with it- In-o 
towards tlic nose, a ray of light falling upon it will be Kiit 
inwards, and seem to come from a point further out from 
the axis of vision Coiivcr-eh, if the liase of the i.n-m 
IS turned towards the temple, flic nv of light will seem 
to conic from a jioint nearer the axis, and will induce the* 
eve to turn inwards, to converge towards its fellow In 
cases of Jiiyojuaor short-sight owing to weakne.-.- of tho 
internal recti imisdcs, the eves in looking at a near object, 
instead of converging, tend to turn outwards, and so double 
vision rcsiUts If a suitable prism is jilnccd in front of the 
eyes the double vision may be prevented These i>risms 
may bo combined with concave lenses, winch correct tho 


liosed of two pnsms united nt their apices, the same effect 
may bo obtained by making the distance between the ceii 
tres of the concave lenses greater than that between the 
centres of tlic pupils Again, to obv into the necessity for 
exc^ivo convergence of tho eyes so common in livper- 
mctropin, the centre of the pupil should bo jilaocd outside 
the centre of tho corrective convex lenses, these will then 
act as prisms with tlicir bases inwards Where, on tho 
^ tendency to squinting, care nni-t 

(wLfr f spectacles that the distances between 

quite equal otherwise squinting, or at any rate great 
fatigue, of tho ey es may bo induced ^ ° 

-Biconcave, biconvex, nnd concavo- 

tiT^tStranS employed in ophtbalmic pme- 

SiTBoheS Until recLtlj 

these sphencal lenses w ere numbered in tonus of their focal 



S P E — S P E 


373 


length, the inch being used as the unit Owing pnncipnlly | 
to diiTerenccs in the length of the inch in various countries, j 
tins method had great lncon^ emences, and is non gmng | 
place to a unncrsal sj'stem, in nlnch the unit is the refrac- 
tive power of a lens whoso focal length is one metro This 
unit IS called a “dioptric” (usiiallj written “D ”) A lens 
of tw ice its strength has a rcfmctii o pow er of 2 D, and n 
focal length of half a metre, and so on 

Goncaie hiuc<> are used in the treatment of myopia or 
short-sight In tins condition the cj o is elongated from 
before backw ards, so that the retina lies behind the princiiml 
focus All objects, therefore, winch ho beyond a ccitain 
jioint (the conjugate focus of the dioptiic system of the cyc^ 
the far point) are indistincth seen , rays from them hai e not 
the necessary' dii crgenco to bo focused in the retina, but 
may obtain it by the interposition of suitable concaao 
lenses Conca\o lenses should nc\cr be used for work 
within the far point , but they may bo used iii all cases to 
improio distant nsioii, and in aery short-sighted persons 
to remove the far point so as to enable fine work such ns 
sewing or reading to bo done at a conieniont distance 
The weakest pair of concai c lenses with wlndi one can read 
clearly test tj’iies at a distance of 18 feet is the incasmo 
of the amount of myopia, and this fully correcting glass 
may be w orn in the slighter forms of short-sight In higher 
degrees, where full correction might increase the myopia 
by inducing a strain of the ncconimodniioii, somewhat 
w eaker glasses should bo used for near w ork In the highest 
degrees the complete correction may be employed, but 
lorgnettes are generally preferred, as they can bo removed 
when the eyes become fatigued It must bo rcnioinbered 
that short-sight tends to increase during the carij , especially 
the school, years of life, and that hygienic treatment, good 
light, good type, and avoidance of stooping are important 
for Its prevention 

Gomec Lcn^e^ — In hypornictropia the retina is in front 
of the principal focus of the oy c Hence vn its condition 
of repose such an ey o cannot distinctly see parallel rays 
from a distance and, still less, divergent rays from a near 
object The defect may bo overcome more or less com 
pletely by the use of the accommodation In the slighter 
forms no inconv cniciico may result , but in higher degrees 
prolonged work is apt to give rise to aching and watering 
of the eyes, licadaclio, inalnlity to read or sow for any 
length of time, and oven to double vision and internal 
strabismus Sucli cases should bo treated with convo\ 
lenses, winch should bo thcoictically of such a strength 
as to fully correct the by pcrnictropin Practically it is 
found that a certain amount of by permetropin remains 
latent, owing to spasm of the accommodation, which relaxes 
only gradually At first glasses may ho given of such a 
strength as to robevo the troublesome symptoms, and 
tlio strength may be gradually increased till the total 
liypcnnetropia is corrected Young adults with slighter 
forms of liypermetropia need glasses only for near work,* 
elderly people should have one pair of weak glasses for 
distant and another stronger pair for near vision These 
may be conveniently' combined, os in Franklin glasses, 
whore the upper half of the spectacle frame contains a 
weak lens, and the lower half, through winch the eye looks 
when readmg, a stronger one 

Anmmetropta —It is difficult to lay down niles for the 
treatment of cases where the refraction of the two ey’es is 
unequal If only one eye is used, its anomaly should bo 
alono corrected , whore both are used and nearly of equal 
strength, correction of each often gives satisfactory results 

Piesbyopia — Where distant vision remains unaltered, 
but, ovnng to gradual failure of the accommodative appa- 
ratus of the eye, clear vision within 8 inches becomes im- 
possible, convex lenses should bo used for reading of such 


a strength ns to enable the eye to see clearly about 8 inches 
distance Presbyopia is arbitrarily said to commence at the 
age of forty, because it is then that the need of spectacles 
for reading is generally felt , but it appears later in myopia 
and earlier in hypormotropia It advances with y ears, ro- 
quuiug from time to tune spectacles of increasing strength 

Gyltndncal Lenses — In astigmatism, owing to difler- 
cnccs in the refractive power of the various meridians of 
the eye, great defect of sight, frequently accompanied by 
severe headache, occurs This condition may bo cured 
completely, or greatly improved, by the use of lenses whose 
surfaces are segments of cylinders They may bo used 
either alone or in combination vnth sjihcrical lenses The 
correction of astigmatism is in many cases a matter of con- 
siderable difficulty', but the results to vision almost always 
reward the trouble 

Convev spectacles v\cro in \ on ted towards tlio end of the 13th 
ccutury, }iorIm]>s by Bogcr Bacon Conenvo glasses were intro 
duced soon nftcris aids Air j , the nstToiiomi.r, about 1827, con cctcd 
bis own astigmatism by menus of a cylindrical Ions Porisconio 
glosses were introduced by DrVV il yyollaston (A BB.) 

SPECTllOSCOPY The spectroscope is an instrument 
which separates luminous vibrations of diffeient wave- 
lengtbs, ns far ns is necessary for the object m view It 
consists of three jiarts, — the collimator, the prism or grat- 
ing, and the telescope The collimator carries the slit 
through which the light is admitted and a lens which con- 
V erts the div erging pencil of light into a parallel pencil 
Tlio pencils carrying light of diflerent wavelengths are 
tamed through diflerent angles by tka prism or grating, 
which IS thcrcfoio the essential portion of tlie spectro 
scope The telescope serves only to give the necessary 
magnifying pow ei, and is dispensed with in small direct 
vision spectroscopes For a description of the diflerent 
kinds of prism used, see Optics , and for an explanation 
of tlio action of the grating, see Wave Theoiiy The 
most important adjustment m the spectroscope is that of 
the collimator Especially m instruments of largo resolv- 
ing powei it IS essential for good definition that the light 
should enter the jirism or fall on the grating ns a parallel 
pencil For a method allow mg nn easy and accurate ad- 
justment for each kind of ray, seo an article m Phxl Mug , 
vol vii p 95 (1879) 

Prisms arc neatly' always used in the position oi mini- 
mum deviation, but, if the collimator is properly adjusted, 
this 18 by no means a necessary condition for good defini- 
tion Prisms ns generally cut, with nn isosceles base, give 
the greatest rcsolv mg pow ei in tho position of inininiuin 
deviation, but the loss in resolving power is not great 
for a small displacement Tho dispersion and magnifying 
power of a prism can bo considerably altered by a change 
of its position, and a knowledge of this fact is of great 
value to nn experienced observer The use of a prism in 
a position different from that of minimum deviation is, 
how over, a luxury which only those acquainted with the 
laws of optics can indulge in w ith safety 

Lord Rayleigh has given the theory of tho spectro- 
scopo under Optics, and shown on what its resolving 
power depends There is no connexion hetweon resolving 
power and dispersion, any value of resolving power being 
consistent with any vnlno of dispersion To obtain large 
resolving power with small dispersion requir^ however, 
tho use of inconveniently large telescopes and pnsins or 
gratings It 18 easy, on tho other hand, to obtain small 
resolving power together w ith large dispersion 

The following definitions would be found of general use 
if adopted Besolmiig Powa -The unit resolving pow er 
of a spectroscope m any part of the 
resolvmg power w'luch allows the separation of 
differing by tho thousandth part of their own vravc-length 
rS-?nmbor,-the vvavtimmbor being the number 
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ol ^^-ves m Bnit length. Punty -The nnit P«njy rf a 
Epectrnm is that parity irhich allows the 

differin'^ bv the thousandth part of their own 

SSSior^JreUto Wesl«koIften«>ta"e 

power of a spectroscope and of the parity of a spcc^m 
The resolving power is a constant for each ^ectro<wpe, 
and independent of the width of the sht The pantj of 
a spectrum, on the other hand, depends on the width of 
th^t, nnless that indth is small compared to a certain 
quantity presently to be mentioned The rc=oi^g power 
of a s]>ectro 3 cope is numerically equal to the greatest 
puntv of spectrum obtainable by it ^ , t., 

Adopting these definitions, we get from Lord Rayleigh s 
equations for the resolving power Rol& grating 
iri00i'=mii, 

where n is the total number of lines used on the grating 
and VI the order of the spectrum. For a spectroscope with 
simple pnsms we get 

OU 

10007 ’= - 

where t„ and are the greatest and smallest lengths of 
pqttiR in the dispersive medium It we^pnt for the re 
fractive index of the medium /i= A + R, we mar write 

lOOO/’=25ti-/„A* 

It will be seen that, while the resolnng power of a spcctro 
scope with grating depends only on the order of the Tiec- 
trani and is mdtpendent of the wave-length for each order, 
the resolving power of a spectroscope with pnsm will vary 
inversely as the third power of the nave-length A, so that 
the resolving power null be about eight times as great in 
the violet as in the red (see Omes) If compound pnsms 
are used ne must write 

wbere <3 great^t effective length of path in one 
medinmil in the other medium, and Rj being the dis- 
persive constants for the two medi£ 

The pnnty P of a spectrum is given by the equation 

where d denotes the width of sht and ^ is the angle sub- 
tended by the collimator lens at the sht If the sht is 
sufiSciently narrowed, d v' may be made small compared to i 
A, and in that case the pnnty of the spectrom is independ- 
ent of the width of sht and equal to the resolving power 
If, on the other hand, a wide slit is used, so that d ^ is 
large compared to A, the pnnty becomes inversely pro- 
portional to the vndth of sht In actual nork the slit i» 
generally of sneh width that neither term in the denomi- 
nator of the expression for punty can be neglected 
There is a necessary limit to the resolving jjower of all 
optical instnunents, depending on the fact that light con- 
siks of a senes of groups of waves incapable of uitcrfenng 
with each other If it is trn^ as is generally behered, but 
without sufficient reason, that a retardation of 50,000 wave- 
lengths IS sufficient to destroy the capability of interfer- 
ence — that IS to say, that the groups consist on the average 
of approximately 50,000 waves — the maximum punty ob- 
tamable in any spectroscope 15 50 The closest Ime resolved 
with a grating, as far as the present wnter is aware, requires 
a resolving power of about 100 Professor Piazzi Smyth 
has with pnsms realized a punty of 50 It would seem, 
therefore, that the theoretical limit of punty has very nearly 
been reached, for, though the estimate of 50,000 waves to 
the groap is in aU probabihty too small, there are other 
considerations which render it highly improbable that the 
total number of waves to the group should, for sunhght 
at any rat^ be more than two or three times larger The 
limit of possible punty will veiy likely depend on the 
temperatnre of the luminous body 


SPECTBOSCOPY 

Almost the greatest practical diffiralty which thesptetr^ 
scopist has to contend with gentrallv is the want of suffi- 
cicnt light The follo"ung rcraarL® applv to line ^I’^^lra 
pnncipallv, but they hold al:o almost entirely for the 
Ipectra of fluted bands, which break up into lines under 
high resolving power Tie maximum illumination for any 
line IS obtained when the angular width t>f the Mit is equal 
to the angle subtended by one wavelength at a di.-tancc 
equal to the collimator aiicrturc In that case du~ A and 
tlie pwty IS la'll! tUc ra-oli mg pou cr Iicnr« v litn lapat 
13 n consideration we shall not, ns n rule, reah^ more tlian 
half the resolv mg i>ow er of the si>e'ctro'cope If the visual 
impression depended onh on the intensitv of illuimnation, 
a further widening of the slit should not increase the va-i- 
Lilitr of a line As a matter of fact vjicctro copistv gener- 
allv work vath slits wider than that which the-oretically 
^ves full illumination Tlic c<i.lanation of the fact is 


tihvffiological, visibility depending on the apj>arent width 
of the object If different spectro=roprs have their slits of 
such wadth that the apj>arent width of a lino as seen m 
the eve IS the «anic, and if the magnifying jiowcr is =11011 
that the pnjnl is ju-t filled wath light, the jmnty of the 
spectrum is directly proportional to the rc-ohing power 
We come to the concltivion therefore, that for Wh narrow 
and wide slits the efficiency of a ‘.i»ectro=coj>c dcitends cv- 
clnsivelv on itv resolving jiowcr It has been iwintcd out 


by Lord Rayleigh that, oinng to the v.ant of definition m 
the optical images on the retina wlicn the full ajierture of 
the pupil IS U'-cd, the jicncil mii'-t be contracted to a third 
or a quarter of its natural wadth, if full rc-oh mg j'owcr i« 
fo bo obtained This is aecompamed with a =enous lo'S 
of light, which can be partly obvaatc-d by contracting the 
horizontal aperture only (the refracting edge being snj qioscd 
vertical) There arc two ways of doing tin* One con- 
sists m the mse of roagnifyang half pri=ins Rut the lo^s 
of light by reflexion in simide half pn«ms more than 
counterbalances the advantage, compound half pnsms like 
those used by Chnstie may, however. In* cmploved. IVe 
may ako use pnsm= of three or four times the height of 
the'cffectnchonzontal aperture, with correspondingly large 
telescopes, and then by the eye-piece contract the beam 
! until Its vertical section fills the pupil The latter plan, 
though theoretically best, involves more expensive appa- 
ratus and pnsms of very homogeneous matenal 

The question of illumination is important ako when 
photography is used for sjicctroscopic analvus For a 
given intensity of the soiirce of light the intensitv of the 
image on the sensitive film wall be directly projiortional 
to the solid angle of the cone of light forming the last 
mage, and will be independent of the arrangement of inter- 
mediate lenses Hence lenses wath as short a focus com- 
pared to aperture as is consistent with good definition 
should be used in the camera 

The methods of recording and reducing spectroscopic 
obeervations arc desenbed in all books and treatises on 
the subject and may therefore be passed over here 
A lens IS often used to concentrate the hght of the source 
on the sht There is some loss of hght due to reflexion 
from the surface of the lens, but its jiosihon, aperture, and 
focal length do not affect the luminosity of the spectrum 
seen as long as the whole collimator is filled with light 
Bodies are rendered luminous for spectroscopic investi- 
gation either by being placed in the Bunsen flame or by 
the help of the electnc current A little difficulty may 
anse where tie body is given in solution and does not 
show its characteristic lines in the flame Lecoq de Bois- 
baudran takes the spark from the surface of the solution 
The present wnter has found the tnbe sketched in the 
figure on the next page a great improvement on those 
commonly used, if a sufficient quantity of the solution is at 
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Imnd , otherHi "!0 tlio inctlioci is too wnstcful Tlio current 
IS hrouglit into the solution bj a plntinum lurc, scaled 
into a Riiinll glass tube, the plntmum \\irc 
readies about to tlio Iciel of tlio open end 
of tlio tul>c A cni»illarj of tliick-u ailed 
gla'ss tubing IS plated oier tlio platinum 
i\iro, the liquid rncs in the capillarj and 
sparks can bo taken ns from a solid Tlio 
lines duo to the glass nro easily eliminated 
If a sinnll quant it> of material oiilj is aaail- 
able, the plan adopted bj Ihiiiscu and o\ 
lonsnelj used bj Hartley * seems tlio most 
successful Pointed luoccs of charcoal (Jhin- 
stn) or pieces of graphite pointed to a knifo 
e'dgo (llartlea) nro iiiipregiintcd Mith the 
liquid, and the spark is taken from them Some sul> 
stances, wheu iiitreKluecd into a aneiiiim tube, ospeciallj 
near the negatne polo, and under great exhaustion, shoa 
a eharaetcristic pho-phorosceiice lleeqiicrcl aas the first 
to examine the spectra shown under these circumstances, 
iiid Crookes has lateU used the sanio method with great 
success 

0/ IfftaUouh 

A pofvl dnl of (hspitssion lins tflkin plncc on the spodn of fho 
inptilloids, owiiip to tlio fiot tint tlnj yooin to he nlilo to 
dilftriiil sjipdriHiulrriiiiriniit tlnumslun i s. SiH-drilmi oun 
sioMiil\ l).<n ss ipnul to till ikiiKHls wliiili on liirlliir lavostiga 
tun Win foanil to Imloiij, to home lompotiiul pn'Oiit Areofiliiii; 
to till iiinl oiHinon of sivotni'iopistsnt jinstiit, ilifTtrcnt t.jMttin 
of till hitiio plemi’iits nr« nh q\siliio to ililfi riiit allot rojiic toiiili 
tioiiB If n lomplox inolitiile liml s up into siiiiphr inolcoiilcs 
till' lip akinifiip IS nlwiia loenniiiuiu il I‘\ n ilniipc of apectrniii 
\ tttw'i -All) riie lino sjKS tniiii njipoirs w lieiiui i r a st rong »j irk 
(jnr dKlnrj,. ) is tikiii in nitpipui pis It is nlwn\ sup suit when 
incfsllio ap I'ri an oxainiiml h} the onlinari iiiitlioilof nllowinp 

tlio jar ihsilisrpo to pisi 1 m twci ii iin tallic ixilcs.* IfnitUv (P/al i 
Tntnt,, IS** I, part i ) has nuasiircd tin iiltn Molol hues of tin air j 
ppci tram, Inil lias not Kp-iraloil tin oxii,ui from tin iiitro^'i n liin s 
(/) Till Ininl siKotriim of tlio jKisitiio disiliargi, wliiili is gi iimlh 
rallod till Innd spntnim of iiitro^^ui, alwais niipiiis when tlio 
di ohuf, issiilinnnth iidin< d in iiiti iiMti Tin f,i>octnim con 
silts oftwo s< ts of Ininis of dilfiP at np[»nnino, oiii in tlielissp 

fnii^iidc part and oni in tin iiiop nrmiif,ilili jiartoftln Kpoclmin, 
—tin two hots of hands oierlappiiig in the pneii lleiicn hoino 
oh imrslMlieai tin spiitriim to Ik undo Up of twodistnn tspcetn 
Phhlcr and llittorf t/'/ul Trtiii^ , 16C'’') Ki\n a colouml dnwiiig 
of this KiHitmm, wlimh is one of tlio most Itciutifiil that tan ho 
oil ned Tin iiioit enmphto dramiig of it is fa'cn lu Piam 
‘tnnthfrpMT J!n>f Aik Jiliii,\o\ xxxn part iii ), and t hit on 
also a t,ooil draw iiiK 111 IlassollK rfi (1A«I .Irm/ Imp ilf rihryh, 
\ol XKMi ) (0 'Iho plow whirh Mirnmnds the nepatno clcitrodo 

in an i \iiaiistcd tiihe siiows in iiinii} rasis a siwctmm wliiiIi, ns a 
rule. Is not s"! ii in ana otlmr part of tlni tube Tho memoir of 
Hassflherp emitains a drawanp of it Tho Kjieetnini rci n when a 
weak spark n tikni in a current of ninmoiiin is neither that of 
jatroijon itor lint of ii, Imt 11 ) 11*11 be due to n cofujiouml of 

lho« 4 i in^nq W hf II tho nn*iMirt of the fp«» i«» nduced, a MiiUo bina 
IS seen ha\ inpa wane h nplh from fiCSO to '1027 Ath metres (A o/nre, 
\i p dW) Vi hew a spark is taken from a lumlil soliition of 
ammonia a more coiiiplnated siieitnim appaars fwcoij do llois 
liamiraii), and, if ammonia and hidropeii me mimt fopetlicr either 
111 air or oxipeii, a eomplientcd Kjicctnini is obtainod the olieniical 
onpm of wfiieli has not lieon satisfnctorili explained Drawings of 
it nro giicn b\ Dibinls {Pogj jinn , own p CIS) mid ly llormnnii 
iPtWj Ann , call II p 05) 'nio absorption spcclrum of tho led 
fumes of nitrogen tetroxnlo has oflcii In i n iiinppod , tho most pw 
feet drawing IS pi\ on bj Dr 11 llnsselbcrg ( Vt«i Anul ■'”'7' 

PA , axil ) Accopling to Afoser (/’w/y Ann , elx p 1/7), tlireo 
bands closo to tlio solar line C disappear w lien tho lajKiiiris licnteil 
Iheentlj Deslnmles has oliimiied in inciium tubes somo ultra 
Molct bands which seem to be duo to a coinpoiind of nitrogen mid 
oxa gen (C' A* , tbnp i p ISIG, 1885) 

Ojrygni —(a) Ihn ilcmontmy lino spectrum of oxjgen is that 
whicli appears at tlio highest tomiiemtnro to which we ean sulijcct 
oxigeii, lunt IS whencier tho jar ami air break nro iiitroiluccd into 
tho clcctnc circuit It consists of a groat miiiibor of lines, cspccinll} 
an tho more refrangiblo iwrt of tho siKctnim (i) Tho compound 


^ Phil Tram, c\xxy p 10 (1884) 

f Wo mil} refer onco for all to Walts, /»/fce o/ Sjiectra, for a list 
wn\c lengths of tlm different spectra 




till* VI oiifiv^vii yuf iiu s vii LillilUilO Ulll . 

appears at tho lowest tcnipomtiiro at which oxagon is luminous. 
Tlic mile part of a Pllickor tube, for instmicc, fillwl with pure oxjgcii 
gonimlb shines aa ith n faint } ollow light, w Inch gia cs a coiitiiiuoiis 
speetnim 1 a on at ntniosphciic prcssuio this spectrum can bo ob 
taiiicil b} putting the lontaet breaker of tho induction coil out 
of mljiistiiiciit, so that tho 8[Htrk is arcakciicd (cl) 'Iho spcetiiim 
of tho iiogalia c glow was fiiut aecuratola described by V lilliicr, and 
IS nlaaiijs Been iii tho glow surrounding tho iic^tivo olcetroilo in 
ox} gen It consists of fiac bauds, lliicc in tho rod anil two iii 
tho green lor fiirthor luronimtiun icsjieetiiig tlicso spectra, sco 
Schiistcr {P/itf 1 rails , clxx p 37, 1870) and I’liizn Siuj tli (itans 
Jtoi/ l)OC J dm , a ol xxxii jiart iii ) Aeeunliiig to Kgoroll, tho 
A and H lines of Iho sohii Biwetrum nro due to absorption b} o\} goii 
III our ntmospbere, and somo rceciit obscra ntioiis of Jaiissoii scorn 
to snpiMirt this a lew 

Cat bon — {a) The lino spectrum appears w hoii n a cry strong spark 
IS sent thiaiugli cnrhoiiic oaiilo oi carbonic ncid 'fho ultra aiolot 
iiiies obsciaod b} linrtlea when siinrks arc tnkoii from grapliito 
clcetrodes also liclong nrofialil}' to lliw spoeti imi (b) Coiisiilcmblo 
diseiissioii has tnl cii plneo ns to tlio ongiii of the spectrum scon at 
the base of n candle or a gas llnmc At lirst obsonntioiis seemed to 
point to tiic fact that it was duo to n ha di oenrboii It has bciu 
nsecrtaincd, how ca i r, that sparks taken in c} nnogen gas, oa on w hen 
dried with nil care, show tlio spcctiaini, and a llnnio of cyanogen 
niid oxageii giaes Iho sumo hands bnllinntla 'Tlicso facts hnao 
conaiiiced tho inajoiit} of obseraers that fho spcctnim is a truo 
earhoii siicclnim Ihu best drawing is giacii u} Piazzi Siiijtli, 
who asenbis the spcctnim, howcaoi, to n h}drocnrbon Iho llmno 
of taaiiogiii, whieli had aircad} been examined b} Fnrndn} and 
Drapir before fiio dnas of siieefnim niinlasis, shows a senes of 
Itaiiils ill tho rid, rcaefiing into tho greon There is no doubt that 
till a nn duo to n eomiKmnd of nitrogen mid o\) gen Another sones 
i>f hinds 111 Iho blue, aiolet, and ultra aiolct hnao been also proa oil 
ha Ijiating mid Dewar to bo due to n compoiinil of nitrogen mid 
cirlion If tho disrhnrgo is passed nt low prcssuie through carbonic 
acni or enilionic oxide n siM:ctriini is seen wbieh seems to belong to 
larlMmie oxide A aer) beautiful and nminrkablo drawing of tins 
hpcclnim, csiictinn} of its most bnllmnt band, has been published 
ha I’lnm Smjlh , l 

Ycr} httlo need bo said of tlio remaining inotnlloids, ns w o do not 
possi ss 0 sullicieiitl} cnicfiil exnininntion of their spectra Chlonne, 
hromine, and iotiino sboaa bands b} absorption Ho spark is passed 
Ihrough tlio gases lino siMietra npiicnr Snlplinr a olatilii'cil in a 
aaiiium Iniio iiiaa show either a lino or a band speetnini iimicr tho 
iiifliioiiro of tlio elcetrii discliorgc The absorntion through tho 
a apour of sulphur is eontinuous nt first on a ointilisntioii, hnt ns tho 
aniwiiris heated to 1000° tho lontimious spcetinm giacs wn} ton 
band siwctriim A spark through tho anpour of phosphorus gives 
n lino siMMitnim Vo iiiaa ohtiin tho Bjicctn of fluoiano, silieoii, 
mid Imroii ha coiiipariiig tho siMietrn giacii h} sjiarka taken ui 
of fluondc oi boron niiil fliionuo ofsiIiLOii 

,9jiLelra ofMdah and their Compounds 

JTmlroqcn —If spnrl s nro taken through hailrogcn, four ayoll 
known lines npiKcar in the aisiblo region of tho sneemun Tho 
icmnrknhlo scries of ultra aiolct lines phologmpboil b} Dr llngmns 
III tho speetm of somo stars which iii tlieir a isiblo part show Ii}(lio 
ircii chieJla lins siiggostcd fho question aihothor tho whole senes is 
not thio to that gas This has now been piovcd to bo the caso ha 
Cornu, aalio has recenfla canmiiicd tho hadiogon Bpcetnim antn 
crent care In ancuiim tiilics filled with liyilroMii n comphcntcil 
Hiteetnim often niipcni's winch is so pcrsi-itoiit that iicarl} nil on 
Kcracwhnaonscribeil it to hydrogen (uioiirfiSnlothnd giacn Jf-ssm's 
against that conclusion) According to Cornu, the purer tho ^ 
tho feebler docs tins spectnim become, so tbnl tlio nboa o iiiciitioncil 
lino BiK-clrum seoms to bo tho onl} true hailrogeii Bpcctruin A 
llmno of li}ilrogon m nir or ox}geii shows a ' 

ullm aiolot belonging npparciitla to nn oxiilo of hidromii (Liao 
iiiR nml Doainr, flugg.iis) Aqueous aai>o«r giaes nil absorption 

ba the fuel tlint tlicir salts giao tho true inotni ®1’®®J}'‘* 
ilcreil luminons in Ibo llnnson bunior , that is to mj, their aalts 
deromP.1 and the milmtioi. of Iholr -iffr 

poworftil to bo aisiblo at tho tc'«r<fit'iro of tho flnmo Ti c 
spectre nro not so easil} seen if sparks are “'“elTof 

solution but Lccon do Boislinndren has oblmneil lino siicccm oi 

sodmni a.nl iM,tass?«.nbj taking f«"J,^XStre of 

of tho sulphates. Tho most Minplcto ^ ^,n”ho 
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belonging to codmtn, intb wave-lengths 8187 and 8199 (Prot^V 
S-f . x\xn P 443, ISSl) Becqnexel finds lines m the infra red 
at 11 420 The vapour of soJinin and potassium heated np in a 
tnb^ IS coloured and shows a spestrum of Anted hand, hut m the 
cas^ of sodium the vcUow line is alwavs present at the same time. 
It IS probable that the band spoctmm belongs to the vapour, con- 
taining two atoms in each molecnle, and that at higher tempera 
tnn-s the molecules are spht up, the smgle ato^ shovnu" the toe 
•VHitta. 15o h potassium and sodium show an odditional absorption 
line (5310 for Ka and 5730 for La) at the temperature at which the 
Anted Inndc appear According to a suggestion of luvcing and 
De var, thes'' toes mav depend on the presence of hvdrogeu, whwa 
It IS vcTV difGcult to exclude These evpcnmenteis have also de- 
scnl>ed interesting hut complicated absorption phenomena dej^d- 
in" on the simultaneous presence of two or more metals. Thus 
sodium and magnesium show a band in the green (X=5300), which 
doi.a not appear when sodium alone or magnesium alone is volan 
lizcd Polls lum and magnesium show similarly two toes m the 
red (Proe PoK SToe., x.wn p 350, ISTS) If a spark is taken from 
Itotas’inm in an atmosphere of carbonic cade a band appeam 
l5700; depnding probablv on a combination between the potassium 
and the carbonic oxide Loefcver has observed certain curious 
plirnornena (P/aic. /’ey .<aci, voL xxu. p 37S) taking place at the 
ItiiiTfcraturc at which the band spectrum of sodium changes into 
the line spectrum , these phenomena deserve a fnller investigation 
Lithium tumishts a goo 1 example of a change in the relative m- 
tcn'in of lines at thlferent tempetatnres. At the temperature of 
the fiame tin. red toe is the most powerful, an orange hne being 
aI«o «ecn 11 hen a spark is taken from a Iiqnid solution the orange 
line i« far the <tron''<;st and a blue line is seen, which in its tnm 
rajudlv gams m mtensitv as the temperature is raised IThen the 
spark Is taken from solutions of different strengths the more con 
ceutrated solution shows a change in relative inteositr of lutes in 
the direction in v hich an increase of temperature would act (3om 
binanon of the metals with transparent acids does not when in 
solution show anv appreciable absorption m the visible part of the 
spectrum , but Sorct lias mapped their ultra violet absorption 
V(fah of AUahnr Earths — Calcium, strontimn, and ranum are 
distinguished h\ the fact that their lolatile commands giie fine 
s^tra in the )5uns‘‘n Aame. The more stable salts, as the phos- 
phates and silicates, give the reaction onlj- tohlp or not at all 
\\hen a salt like the chlondc of hannm is intrmuced into the 
flame the sji-ctrnm is seen to change graduallv, the spectrum seen 
at first is dilferent according ns the chlonde, hroniide, or iodide is 
u> d, rhilc the spectrum winch fiuallv establishes its^is the same 
for the different salts of the same metak Jlitscherlioh, who was the 
first to investigite carefuHv these phenomena (Poyy Ann , cxxl p. 
45S lSG4j, asenbes the 'pectra s^cn at first to the comjrannd placed 
in thr flame, while gradnallv the oxide sjiectmm gets the upper 
hand. Tins explanation has alwavs been accepted, and receives 
f appo-t from the fact that the bromide spectrum is strengthened 
Irv introducing Irtmane vapour into the flame, and the other 
comjionn 1 sf>cctta can he similarlj strengthened hv introdncing 
suitable vapours There is an obaervation, however, made liv Pro 
fes'ors Liviing and Dtwar which in one case is not compatible inth 
^ht'cherhchs eijilanation, "A mixture of hannm carbonate, 
alutnintnm filing" and lamp-blacl heated in a porcelain tube gave 
tro ab-orption lines in the grten, comsponing in position to 
bright lino, seen wl cn 'parks are taken from a solution of hannm 
chlpdc at wax c lengths 5242 and 5130, marked o and ^ by Lecoq 
dc Loisl Indian ” Tlic'c two lines, or rather bands, arc the bnghtest 
in the qirt tram commonlv as-nbed to hannm chlonde. In addi 
tion to the compound spectra the hnghtet of the metallic toes 
f' a at a low trmperature appear in the flame The metallic toe 
1 in the nolct with calcium, in the blue with strontium, ond in 
the gretn 'nth harnim Sjrarks taken from a solution of the 
met 111 , e salts show tV compound siKjctra well, and in addition more 
of th" true metallic lines than the flame The best drawings of 
tv roraprnnd sp-ctw are tho-e given in I/ywi de Boisbaudran s 
bat niasnrrmcnts with higher resolving powers are much 
‘ salts are introduced into the t oltaic are nnmer 

on* m.lalli. tod apwar iihich have been mapped bv Thalcn 
Uvung and Dt war have invc-tigatcil those lines winch can he 
rv. 1 an 1 line ato miniwd the ultra nntnf 



Tw- N -h? t T and mapped Is 


f t ^1 i, a Croip—lV-vlhnm presents comparalivelv 

-L K 'L *1’ ' ph-^ lomena, as far as it lias Inthcrto been ,n 
L Two g- <a toe, j 

- V a e b llartl V (Joi r Chnn So^ , June 18S3) The 
r iguf lu a IS well toown from its green triplet , bnt 
m 03» t’c ic'tal stem ve-i sensitive to a changt. of 
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conditions Full details are given bv Liveing and Dewar in Pros. 
Roa Soe., sxxu. p 189 These authors have found that some of 
the bands seen occasionallv, when magnesium wire is burned in air, 
are due to a compound of magnesium and hydre^n. The spec- 
trnin appears when sparks are taken from magnesium poles in an 
atmospnere containing hydrogen For a descnption of the pecu- 
liarities of the flame, arc, and spark spectrum, the reader is referred 
to the ongmal paper The ultra-violet spectrum, which contains 
several lejietinons of the green tnplet, has also been mapped and 
measured ny Hartley and Adenev (imif Traits , dxxv ,18/4,pt.i.) 
The spectra of zinc and cadminm are obtained either by sparks 
from hqmd solnfron or by the spark, with Levden jar, from the 
metal poles The nltra violet spectra show for both elements a 
remarkable senes of triplets, the toes of the cadmium tnplet being 
about three times as far apart as those of the zme tnplets The 
least refrangible of the senes is in the bine with wave-lengths 
5085 1, 4799 1, 4677 0 for cadmium, and 4809 7, 4721 4, 4679 5 for 
zmc. 

jMtd Group — ^Tbe spectrum of lead is best obtained hi taking 
the spark from the metamc jwles. Care must be taken, hou ever, to 
renew the surface frequently, otherwise the onde spectrum will 
gradually make its appearance. The oxide itself shows its spectrum, 
according to Lecoq de Boishaudran, in the Bnnsen burner The 
salts of thallimn ^ow the principal metal toe at the temperature 
of the flame. The qiirk siiectmm is more complicated The ultra- 
violet spectra of both lead and thalbnm have been mapped. 

Copper Group— ^e spectra of the metals helon^g to this 
groiq> are eastlT obtained in the ordinary way ^^ben copper 
chlonde is introduced into the Bunsen flame a fine spectrum of 
bands is seen It is the same spectrum which is found when com 
mon salt is thrown upon white hot coals This reaction for copper 
chlonde is yery senatiye, but it has never been satisfactonlv decided 
whether the presence of copper is really necessary for its production 
or whether the spectrum belongs to a peenhar condition of chlonno 
vapour Sliver when first volatilized gives a green vapour, which 
at a low temperature shows contmuous absorption, hut at a higher 
temperature a spectrum of fluted hands (Lockver) Merctirv shows 
its lines with great bnlliantv if introduced and heated in a vaenum 
tube. Some of the toes widen easili , and at higher pressures n con 
tinnous spectrum completely covets the background The copper 
salts in aqueous solution absorb principally the red end of the 
spectrnm, the green salts also the violet end. The glass, coloured 
green with oxide of copper, transmits through sufficient thickness 
exclusively the yellow and green rovs between D and E (H. "VS’ 
Togdk 

Certum Group — Ttlnum gives a good spark spectrum from 
the soinhon of the chlonde , the salts show no absorption hands 
Crookes has found, however, that a certain substance yields bnlhant 
phosphorescent bands under the influence of the negative pole in 
a vacuum tube. These bands he has, after a lengthy investigation, 
put down to yttnum compounds, and explained the changes they 
undergo m different compounds and the sensitiveness of the reaction 
Lecoq de Boishaudran, who obtains the same spectrum by taking a 
spaik (without Leyden jar) from solnbons, making the solution 
the positive pole, ffas expressed an opmion that the bauds are not 
duo to yttnum hut to two substances provisionally called bv him 
Za and Z8 He has also under certain conditions seen a higher 
temperature spectrum, which he asenhes to Zy, leaving it undecided 
whether Zyts a new substance or identical with Zo (/%,/ Trans , 
1883, p 891, and C R,ci.p 552, cu. p 153) — Lanthanum ts easily 
recognized bv a strong ^rk spcctnim — Cenum, bke yttnnm and 
lanthanum, has no pectimr absorption spectrum when in combin- 
ation and solution , although the salts are strongly colonred yellow, 
Its toe spectrnm has characteristic toes in the blue — Bidmmim 
IS characterized spectroscopically hv the fine absorption spMtra of 
Its salts Different salts show slightly different spectra, nut they 
can be recognized at first sight ns aidyminni spectra. The crystals 
of didyminm salts show reniarkahle differences in the absorption 
spectra according to tho direction in which the ray traverses the 
crystaL Light reflected from the powdered salts shows the diameter 
istic spectrum According to Auer von ircisbacli {^Monalss'hr f 
Chrmie, Ti. p 477), didvminm has lived up to its name Slov/ioi, 
“twins,’ for by fractional ciystallizafion he has found it to be an 
xntimato mixture of tivo substances, each of them giving half the ab- 
soTvtiou Epectnun and half the emission spectrum m didyminm 
-Terfnum has a characteristic toe spectrum when the spark is 
taken from a solution of the salts.— The salts of crlitm give a 
charactenstio absorption STV-ctrnm, hut till recently the drawings 
^it contained also absorption bands due to thnlinm and holminro 
The spectrum of erbium, as nreaously mapped bv Thalen, belongs 
alm^t exclusively to ytterbium , bnt he has recently mapped 
what 15 now known as erbium (C 7? , xci p 
f hrated m the Bunsen burner show a spectrum 

oi bnght wn^ without apparent volatilization — rtlerbwm, 
Uiraovcred by ^farignac (atomic Height 17 3, A'llson), gives an ah 
violeL Its luminous spectrum is neh 
in toes (Thalen, C R , xci. p 326) — Samarium, also discovered by 
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Jlangnio nnd cilloil bj bun ongintillj \/3, bi\cs nlworption linuds 
in tho Msiblo pirt nnd in tlio nltn Molct (Soi-of, C Jt , xc p 212) 
It froqucntl} OLLurs Mith didjininin, nnd most of tbo innns of tlio 
did^nmnn niwctnim contain tho winmnnin iiinds hen pro 
cipftitcd with nnother inotil il tliows n brilhnni phospliorcnccnt 
spi'ctnim (Cronktsl, which, how oMr, IS Hliglitlj dilFiRnt ncconl 
lug to tho metal Tho poculmr }ttnum hpictrnm is \or} weak 
ricn will'll it IS niiYcd in coiisidomblo qiiniitities with naiiinnuni 
but when tho ({inntiti of \ttniini in inironscd to nbout 00 per 
lent n icrj rapid ihniigo takes plncc, nnd ntlerwards it is tho 
saniariiiiii speetriim which is acn weak A hand in tho ornrigo 
I'CiiiImr to tho niivtnie, weak iii ]mrL icimaiiiim nnd absent in 
attrimn, is strongist in n mixtnri. eontnining nhoiil SO {H'r cont. of 
sainaniini nnd 20 pi r rent of jttriiini — IMmiuiii, idcntiriul asn 
pep irate element b\ Sorot ((7 A* , SCI p 176), hns absorption bands 
m the atsiblo pirt of tho Hjitctmm (0)05, fiJOt, ■ISfi'i on LccOq’ii 
map ofililondo of eibitim), nnd also n htranglj mnrkid ultra aiolct 
absorption spcct rum — TViii/ni/ii, Iikiwist lirst n cognircd bj Soiat, 
IS band 0610 on Lcroq s drawing of thlorido of erbmin, nnd also 
jwsscssi's a hand at lot' Thabii has measured the bright lino 
sp itiiini {'J Jt , \ei p 17o 1850) — Ni/iiidiHiii is ebaraetc rircd b\ 
n briglit lino speetnini (1 haleii, UJt , m i p -tl, ISSO) — Ondoliiuiim 
(Miiigiiais Ya) has a weak ah or|ition siKitrum in tho ultra 
Moh't and a elinrutermtic nluisphoresieiit siHetmm (i’/ve J’ny 
Six lebnura lS‘'o) , but tno liitist nsiarelus of Ti-ookes liaao 
ri mil red it probable that if is a iiiiafnrfl of seiernl new I'liniciits 
(/Vie. Jloii ''o- , lOtli Tiim ISlo) — I lip uw^itiiitniim of Lnwmieo 
bmith (lei ms a nurture id gidoliniuiii nnd ti ibmm '1 ho philipjuiim 
of lie la I initaiiie was a iiiiatiin of a ttrinm nnd ti rhmni , and tliu 
latist dVripuiiii of tho same elniiiist is probablj liolmium 

jUitmiiiium Omini — Tin sp . tra of tho metals belonging to 
this group can In obtaiiinl in the onlinan waa bj iiuaiisof tho 
cliitrn spark llu cliliuide of iniliuiii shows tho two stroiigist 
iiietallii liius, one in tin iiidigo and one in tho Molit, when iiitio 
dm id into the Ibiiiseii lliiiiw Auonling toCln)don nnd llijioik, 
a numbi r of other hues appiai whin the spark is taken from tho 
nil til ihetwdis When a weak npaik is taken from nluniinium 
iliclroiUsmnirnbaml speitiiim is often sieii belonging npparenth 
to the oMile, for it disapimirs wliiii the apnk is taken in liidrogeii 
finllium, aiiollurnutil bi longing to this group, was first diseoiered 
ba mi ins of its simlrovopu naitioii The chloridu hIiows two 
aiolet hnis fiebU in the Dunseii flame, but f-trongl) if a spark w 
taken from tho rnuiid soliitimi 'I ho ultra aiolet lines of indium 
nnd of aluminium liaa I beui plintographcd ba Ilnrtlca nnd Adenea, 
ns aai 11 as ba biaciug and l)i war Some of tho hues had bciii )>ro 
aioiisla ninpniil bj Cornu, who o nsianliis eatond fiirthisl into 
tlifi nltn a loii t Are onling to '•tokis, nlummmm ahows lines iimro 
rifnngiblo than those of niia other motnl, ami tliii wnao linglhs of 
till ir lines ns measured ba Cornu are for omi doublo lino 15)34, 15)i5», 

nnd for aiiotiier ISiiO, ISIC. 

Vr//f/ie of the Iron a roup —1 ho siiei trosi opie jilicnonienn of thin 
group me somi what ioni)iIieateil '1 he line ajwelra can lie obtained 
either ba taking spsrka Irom tho nielnl or from tho solution of a 
salt, mill nbo ba plienig the metal in thoaoltme are Tho lines 
aro a era iiiinierous mid airi liable to alter in rilatiao intonsitj 
iindir difliieiit ein iiiURlani es 'Ihe great dilfinnco shown, for 
iiistnni e, lietwieii tho are mid spaik sneetra of non in tho ultra 
aiolet region is shown iii tho map ba I iicing niulIJewm in Phil 
Tnini , ISSI, pt i Iho aisibb leart has nlFo bisin iiia esUgnted 
ba the sum authors nnd ba I/iekaei, and mueh information has 
ifiiia been milled to tho 1 nowli dgo jireaiounl) oblniiieilbj lairchhoir. 
Angstrom, and 'lhalin 'Hint jmrt of tho iron npectnini Ijiiig 
between a wiiai b ngth of4n71 and 2ni71ins been mapjicd b^ Cornu, 
Liaeiiig and Dow am obserintioiw refir ehiell) to tho more re 
fniigiblo region Considering tho aira iiiiiKutnul part which llio 
lion swetniiii jilaasin aoinr oh i nations, a full iiiiestigatioii of its 
eliaiigis ba a anrlation of tcmjieratuio would at tho present tliiio 
bo of gicat anluo If obsi rantioua with tho method adopted ba 
I,ecoq do IJoisbaudmn were rejientid with higher lesolaing powors 
thoa would add mill li to our knowledge Some of tho iiiangniieso 
salts, sueli ns tlio ehloridc or e irboiintc, seem to bo tliconlj salts 
belonging to this group wliieli show a ehiimcteristie spectrum '"hen 
iicateu in tho lluiisun burner oi tho oajhjdrogon flame Tho 
spectrum obsori ed in those cases is, neeoriling to alts, iho 
cliaraeterislie sjieetrum of tho Bessonicr flnnio, aahieh ilisanpoars 
at tho right inoniont for stopiung tho blast , it is piobablj iluo to 
an o\ido of iiimigniiesc 'Whou a spark hjiielmni is taken irom a 
solution of tho chlorido tho same siHetrum is scon, but tho rcmliao 
lutensitj of tho lines iloiiomls on tho length and tho slitingui of 
tho spark 'fho greon eidourid niang'nnntes show a continuous 
absorption at tho two cuds of tho siiectriiin, transmittiiig in con 
cciitratod solutions almost o\cliisia ofj tho gTaiijii part of tho spec 
triiin Tlio nbsoijition bands of jionnnngnnnto of potassium aro 
well known and seem to bo duo to tho iiermniignnio acid, ns thoy 
appear also w ith other pcminngnnatos. The green salts of nickel 
show a continuous absorption at tho two ends of tho sjxictrum 
Tho cobalt salts show w ell dofiiiod absorption bands Tlioir careful 


iinostigntion by DrIY .T Russoll dosorios siiccinl notice (Proc Itou 
Soe.,xx\iij>258,18Sl) ■' 

JIMali of Chromium Group —Tho inotallio spectra of this group 
haio been measured priiicipallj by Tlinlon in tho usual wnj 
Lookjor nnd lloborts ha\o obtained n ehnnnollcd spoolruni of 
chrommni b^ absorption As regards tho spectra of compounds 
of elirommin, the absoiiition of the \npour of eliloro cni'Oime 
nnhjdriilo has lieon monsurod bj Linerson and Reynolds {J’hil 
jVng,x]ii p 11, 1871), and consists of a senes of rogiilarlj dis 
tiibntcd bands. Tho chiommni salts all jiosscss a decided colour 
and show interesting nbsoiqition plioiioinoiin 'riio chromates nb 
soib the Mold anil bine complotol}, also tho ovtrcmo red, nnd 
tmnsinit onli the oningi, jollow, ami in dilute solutions jiart ot 
tho peon Tho most coiiiploto luicsligation of the salts in 
wliicli chromium plais tho part of a base is duo to l-rhanl in a 
dissertation ]mblislicd at l<roiliurg Potnssiuin clironi alum, am 
iiioiiin elironi nliini, snlplintu of clii'omiuiii, when in solution, giio 
an identieal absor[ilion for tho same amount of chromium Tho 
cctromo red is freely transmitted bj tho \iolot solution, but 
tho absoiption grows rn]iidl} towards tho }ollow An indistinct 
absorption band (X=0700 to X=0710) is scon when tho la 3 cr is 
thick 01 tho solution coiicciilrated Thu strongest absorption takes 
place for a waiu length of 5800 Tho green is transunUed again 
niorofrei'l}, tho minimum absoiiition taking ])Ineo foi a waio length 
4SS0, till) absorption thin glows mpidl) towauls tho Molot, XViioii 
tho solutions aro heated tho colour changes to gicoii, tlionbsoip 
tion IS increased tlirniighunt tho spcetiaim, oaeept in tho green, 
where it romains ncnrlj niiehangcd, nnd tho imniimim of absorjition 
shifts ton wnio length of 5000 Tho solution, wlneh loiuniiis green 
on cooling, has, when compared with its onginni state, an iiicrcnsed 
absorption in the red and blue and a slightly diniinishcd nbsor}itinn 
111 tho pgt til XYlicii light IS sent tbrongh plates cut out of erj stals 
of potassium clirom alum or nniinonin chroin nhini, three absorption 
bands (GSCO, 0700, 0020) are seen in the red Tho green nnd blue 
show the same nijsor]ittnii ns tho solution Tho clilonilo in solution 
giics the same absoiption nBthcchrom alums, — transmitting, how 
Dior, siightl} more light for tho same quaiilit) of chromium Tho 
hot solution also slioirs tho snmo clinngos, but with this diflcreiico 
*hnt colour nnd absorption jihcnonionn are almost oiitirolv rccoi ored 
on cooling Tho mtrato (solution of clironiio lijdro'sido in nitno 
acid) ngrtes with clironi alum, but transmits nioio light Rod 
prj stals of potnssio chromic oxnlato oiilj transmit the red with an 
nlisoiption band slighllj less rofningiblo than H (Xs0807) The 
bliio salt has the ansoriition band at a wnio length of 70)0 and 
transniits iinrt of tho light in tho green and blue Tho solutions of 
the salts sliow tho same absorption ns the crj stals, with tho jiosition 
of tho nbsorjition band npparcntl) unchniiMd Tlio warm solutions 
absorb more than tho cold ones T lie oxalate of eliroiiimm gii cs an 
absonition band of 0010 to 0800 nnd Irnusmits tho green nnd blue 
more freelj than tho doublo salt. The tartrate onlj show’s tho nbsori)- 
tioii band in thoredaer} wcaklj nnd absorbs nioro red tbim tho 
jircMouslj nicntioncil soliilions Tlio atetato traii*(iiuts more jollow 
than tiio otiioi twits ami has somo biond absoiption bands near a 
was c length of 7170 XYiicii the solution isluntcil it becomes greon, 
nlworbing tho rod more than when cold, but leniing the green and 
bluo nbsoriitioii uiiclmtigcd Tho absorption phciioniona show n by 
iiraiiiuni salts aro more coiiiplientcd than those of the cliroiiiniin 
salts, but thej aro at tho saiiio timo more elinraotoiastio, ns tho 
spectra mo more dofiiiiteij broken nji into Iiniiils Aceordinp to 
Vogoi, tho uraiiie nnd urniious salts Whaio iliiroreiillj (/niAtisaie 
SjKetral Jmhisr, p 217), but a more careful m\ esligatioii is dc 
sirabic Sorbj liiids that a mivtiire of rircoiiiiim and iirnnimn 
dissohod in a borax bind shows clmrnctoristio Iwiids, which are 
Msible neither with uiniimm nor with rircomum alone 
Thoro 13 littlo to bo said as regards the remnimng groiiiis of 
metals (tin, nntinionj, gold) Tlioii spectra are best obtained bj 
taking tho spark from motnilie oleclrodcs or by i olntiliralion iii 
the s oltnie arc 


Injlitcnce of Temperahire and Pnisuic on Spcelrct of Oases 
If tho Biicctnim of an clomoiil is examined under di/reroiit con 
itions of tcmiwroturo or prossuro, it is often found to iliflor con 
dorablj Tiio ciimigo iiiny lio small— that is to snj, the liiias or 
wUb was ouls bUow a different dwtrlbufioii of ieliitno iiiloiisitj 
r It may bo so laigo that no rolatioiisliip at all 
otivooii the siioctm. It has been jioinled out by Kirehhoff that a 
iinngo 111 tho thieknosB of tho luminous lio'or may 
i tbo appearancQ of tho spoclriim, and Zo Incr and i liner hai o 
luleaxoiired to explain iii this waj a iiumbor "f 
ions of spectra ihit their oxiilanntioii iloos not smiid the test ol 
loso oSatioii Tho tluckiicss of layer cannot bo iiegloeted in 
lio diBcussiou of solar nnd stollnr spectra, or in the 
hsoqition spectra of liquids, but none of tho 2 »)ioiiomoiia whio 
Q shall iiotico hero tiro afTocted hj it i 

irXniiw of Ivies -Tho lines of a speetram arc found t" "iden 
iiilor oortaiu conditions, nnd, nlthoiigh 1”'°'’'*^.^ 
abject to this change, somo aro muoTi 
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others The lines of ht drogen and sodium, for instance, wden 
so cosily that it is sometimes difGcnlt to obtain them quite sharp 
■\\ lien a srstera of lines iridcns it is gcneralli found that the most 
Tcfrangihle lines ividen most easily A lino maj otpand equally 
towards both sides or chiefly towards one side , in the latter case 
the expansion towards the less refrangible side preponderates pretty 
nearly in c\ ciy ease. It is the almost unanimous opimou of spectro 
Bcopists that the widening is produced by an increase of pressure 
If siiarks arc parsed tliroiigh gases, the lines are always broader at 
high than at low pressures, and the metallic lines arc also broader 
when a spark is taken from them at higher pressures. IVithont 
altering the pressure, we mav often produce a widening of lines by 
an increase in the intensity of the discharge, but here the pressure 
is ludirccth increased by the nso of temperature According to 
the molecular thcor. of gases, the following explanation might he 
gii cn for tlie widening of lines. As long as a molecule vibrates 
h\ Itself uninfluenced by anj other molecule, its vibrations will 
take place in regular periods Tlio lines of its spectrum will conse 
qiientlj he sharp But, if the niolccule is placed In proximity with 
others its \ ibntions will he disturbed by occasional encounters. 
Diinng each eiicountcr forces may bo supposed to net between the 
molecules, and these forces will aflbet the regularity of the vibra- 
tion The question arises, whether for a given temperature and 
pressure a hue may be of clifTerent u idth according ns the molccnlo is 
placed m an atmosphere of similar or dissimilar molocnles. Such 
a diflcreuco exists in all probability If gases are mixed in differ 
cut proportions, the lines are sharper when on element is present 
in small quantities, aftliongh the total pressnre may ho tho same 
There is one cause which limits tho ^arpucss of spectroscopic 
lines the molcculca of a gas Iiai o a translatory motion Those 
molecules winch are moving towards us mil send us light which 
h slightly more refrangible than those winch move away from us , 
hence each hue ought to appear os a hand In reality the width 
of lines generally is greater than that due to this cause 
Spcelra of Dilfcrcnt Orders —Spectra may be classified according 
to their general apponranco The dilfi-rcnt classes hai a been called 
'•rders by Plucker and llittorf At the highest temperature wo 
outmn spcctri of lines wliicli need no further description 
At a lower fciiimrafurc we often get spectra of cbanncllcd spaces or 
fluted bands W hen scon lu spectroscopes of small resolving power 
these seem made of bands winch have a shani boundary on one side 
awl gradually fa<lo auaj on the other With the help of more 
perfect instruments it is found that each hand is made up of a 
iiuinber of lines which lie closer and closer together os tho sharp 
C( go 18 nnproached Oicasionallv tho Imnds do not present a sharp 
edge at all, but are made up of a number of lines of equal Intensity 
at ncarh equal distances from each other Continnoiis spectra, 
uhioh nted not neccssanli extend through tho whole range of the 
spectrum, form a third order, and appear generally at a lower 
tcmiKwature than either hand or lino spoctrnm One and tho same 
element ma\ at difltrcnt temperatures possess spectra of different 
’'"‘•“ra'ly nnscu US to the cause of these 
« generally behoved that tliej 
w Wn a ninf structuro Tlius siilpbur vapour 

i lien aolatilwed shows bv abaoqition a continuous siicctrura until 

r***®'' 1000. tho continliis spectrum 

Slnbur « V lint's We know that the mofeculo of 

♦ 1 ,, i’ fleeximiKJsed os the tcmpcvwturo is raised, and wo are 

the contmuous spcctrnm 
Jnolcculo wl.ich Cist appcare on 
tho an^«r f 1 ®" a strong electric spark is passed through 
l ehcVwUo hi is seen, and this is 

ImLle atoms "i’ 

imiX ^’’® " '"rtal m taken bj 

JO nth with rroV- -vor Pranllawil 1/. i *i raado 

di ‘aiw,. whiih ii.h mcmlhVT,,i conchido that tho 

C> Hgive^omcclur trSl. ^7®7 
IVJI nil, - worlVnut h,, hue 1,1 the sun In 


and maps are added to the memoir r Tlie longest lines (that isj 
those w hicli stretch away farthest from the pole) are by no means 
always the strongest , and there are many instances where a faint 
line IS seen to stretch nearly across the whole field of view, while 
a strong line may be confined to the neighbourhood of the polo, 
or IS redneod sometimes to a bnlhant point only We give a few 
conspicnous examples of lines winch are long and weak or short 
and strong In htiuum the blue lane (4602 7) is brilliant hut short 
In lead 4062 6, one of tho longest lines, is faint and according 
to Lockyer difficult to observe In tin 6630 0 is the longest lino, 
but It 18 faint, while the stronger lines near at (6688 6 and 
6562 6) are shorter The zinc lines 4923 8, 4911 2, 4809 7, 4721 4, 
4679 5 are given by Thal6n ns of equal intensity, but tho three 
most refrangible ones are longer On reduction of pressure 
Lockyer found that some of tho shorter lines rapidly decreased 
tn len^h, while the longer lines remained visible and were some 
times naroly affected. When the qiark. was taken from a metallic 
salt instead of from the metal the short lines could not be seen, 
but only the long lines remained An alloy behaves an the same 
manner as a compound, and by gradually reducing one constituent 
of an alloy we may gradually reduce tho number of lines, wbicb 
disappear in the inverse order of tbcir length Subsequent work, 
has shown that the longest lines are also generally tlioso which are 
most persistent on reduction of temperature, so that in the 
voltaic arc the longest lines seen m the spark are absent. In 
order to explain these facts it seems necessary in tho firat place 
to assume that the short lines are lines coming ont at a high 
temperaturo only , hut this explanotioii is not sufficient. "Why 
should a mixture of different elements only show Uie longest lines 
of that constituent which is present in small quantities ! In tho 
^ of chemical combinations wo might assume that, the spark 
having to do tlie work of decomposition, the temperature of the 
metal is lowered, and that therefore the short lines are absent. 
But tills Cainnot be if a cbcmical comjionnd is replaced b^ a mccljaiii 
cfll mixture. AH these facts would be explained, however, if 
wo assume tliat the spectnim of a molecule that is excited by 
molecules of another kind consists of tliose lines chiefly which a 
inoJccnic of tho samo kind js aJrcady capable of bringing out at 
a loner temperaturo It would follow from this that the eifects of 
ailQuon are the same as those of a reduction of tenipemturei~-* 
which IS tlie case ^ 

Other Changes %n Jtelaiive Iniesistly of lAnes — Besides the 
cnang^ we have noticed, there are others which have not been 
orought under anv inlo as yet. Lines appear sometimes at a low 
temperature whiA behave differently from the proper low tern 
perature lines. Tiicso inquire further investigation They may 
in some cases at least, bo dno to some componnd of the metal wiHi 
other demente present Ve give some examples If a spark is 
taken from lead without the condenser the lino 6006 nppeara. 
and Huggins has found it to he sensibly comoidont with the chid 
imo of tho nebulas. It is gi\cn as a strong hno by Locoq do Bois- 
''®®^ sparks, and in many cases it seems to 
Iwhaie as a low temperature lino , it ought to be n long line 

kjdrogon flame contains a compound of tin an 
Imo V ^“i®^ '* “Pparontly comcidcnt with the orange 

♦ifn hi tJoes not figure on any of the maps of 

j thatlmc,aolatiW lu nliwon 

5m absorption a mocn line It is very likely the line 

iincl^U solution of 

TO^in the of sodium and potassium hues 

j A O’* shown by Livomg and Dew ar not to 

I’yfroseM compounds The ware 
of fbe potassium hue *1780 
Ucm do Boisbaudran mentions that on mcr^asn^f tTmiwratZ 
a relatively greater incase m hS 
merSse^s^lX^cr S^ ” r « “ that such an 

suppose t^at the onanhhf n7i o®'®* 'wlien there is no reason to 
\lomuBtconclndeIthere^re thd;*thB* ’natter hw been reduced 
spectra ore not solnl. ohsened _difforcnees in tho 



less refrnngjblo ra, s is n stro^^i. “ absorbing power of tlie 
toms, stronger mdiccuhl sholks^mnl'^f ®^ hnngfi out higher 

length There are several ^^os of smaller 

rclatiio intensity of tho bluo^«*^wi°^-u“ *'®6“lar increase in the 
oause. IhemoTtrLarkabL iX^"®’'"’'? be asenhod to this 
— ^em arAaoje instance is perha ps seen in the spec 
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trum of pliospliorottcd lijdrogon If n littlo pliosphorus is intro 
diiccd into in apparatus goncmting hydrogen, tlio llamo inll show 
a series of bands chiefly in the green The si>ectniin gets more 
brilliant if the flame is cooled This can bo done, according to 
Salct,* by pressing the flame against a surface kept cool by means 
of a stream of inittr or b} surrounding the tube, at the orifice of 
uliicli the mis is lighted, bj a wider tube through uhicli cold air is 
blown TIio process of cooling the flame, according to Loco<i,^ 
changes the rolntii o intoiisitj of the bands in a perwctly rcgulni 
inaniior The almost invisible least refrangible Kind becomes 
strong, and the second bind, which was weaker than the fourth, 
now becomes stronger Another example of a similar change is 
the spcctnim show n bj a Diinson burner By charging the burner 
with an iiidiifLrciit ms® (IT, HCI, CO_) the flame takes a greenish 
colour, and, thongli uie spoctnim is ifot altered, the least rofran 
gible of the binds are iiicroosod lu intensiti 'SVliilo in those in 
stincos the chiiigis arc perfectly regular, the more refrangible rays 
giining 111 rolatiio inteiisitj ns the tcniporaturo is increased, there 
ire other cases, some of which haie alrondy been mentioned, in 
which the cliingos are very irrogulir , such are those which take 
place in the spectra of tin, lithium, and magnesium In the case 
of zinc the loss rol^mngiblo of the group of bine mj s gains in relative 
intensity IVo cannot, therefore, formulate any general law 

2\~tmcrical Udations between the IFavc lengths of Lines belonging to 
the SiKclrum of a Lody 

It seems a prion {irobiblo that there is a nnmoiical relation bo 
tween the difleront periods of the same i ibrating sj stem In certain 
sounding sj stems, as nii organ-pipe or a stretched string, the 
relation is a simple one, these periods being a snlimultiple of one 
wliicli IS called tlio fniidimoiital pencil The harmon} of a com 
pound sound depends on the fact that the difleront times of i ibri 
tioii ire in the ratio of small integer numbers, and hence two 
vibrations are said to bo in hannouic relation when their ponods 
arc 111 the ratio of integers. Wo may with adi aiitago ovtend the 
expression “haniioiiic relation " to the case of light, altlioiigh the so 
called hamioiij of colours has nothiiig to do with such connexions 
AVe shall therefore deline an " harmonic relation ” between diflbreiit 
lines of a spcctnim to be a relation such that the waie lengths or 
wave numbers are in the ratio of integers, the integers being suDi 
cieutl> small to suggest a real couiiexion Some w nters use the 
word 111 a wider sense and call a group of lines liai monies when 
thoj show a cortnin regnlanty in their disposition, ginng evidence 
of some law, that law not being in general the harmonic law AVo 
shall hero iiso the expression in its stricter sense only AVo begin 
by discussing the question whether there are any well nscertmiied 
cases of liariiionic rolntionsliip between the diflbront nbrations of 
the same molecule Tlie most important sot of lines exhibiting such 
a relationship are three of the hydrogen lines which, when pro 
porly corrected for ntmosphenc refraction, are, as poiii^tcd out bv 
Toliiistono Stoney, lor^ neenratoly in the ratio of 20 27 32 (JP/ul 
Mag , xli p 291, 1871) Other olomciits also show such ratios , 
but when a spectrum has innnj linos pure accident mil ennso seioral 
to exhibit wuatoior niinioncal rolations wo maj wish to impose on 
them If we caKiilnte the iiiiinbor of hannouic ratios which, with 
an assumed limit of accuracy, wo may expect in a spectrum like 
that of iron, wo find that there are in ronlitj fewer than we should 
haio if thei were distnbiitcd niiito at random (Proc Jloy Soe, 
xxxL p 337, 1881) AVith fractions having a doiiomiiintor smaller 
than seventy the excess of the calculated oier the observed values 
IS very marked, while there are rather more coincidences than wo 
should expect on the theory of probability if we fake fractions 
Imvitis (lonominntor bottveoH seventy and a luiudrcd TIio cause 
of this, probablj , is to bo sought in the foot that the luios of an 
element are liable to form groups and are not spread oi or the whole 
spectrum, ns they would bo if they wore distributed at raiulom 
Tins increases the probibilitj of coincidence with fractions between 
high numbers, and diminishes the probability of coincidonco mth 
fractions botw eon low oi numbors There is one point w Inch deserves 
renewed investigation AVhoii the limits of ngrconiont between 
which a coincidence is assumed to exist are taken imrrowci, there 
13 an incroasod mimber of observed as compared with cnlculntou 
coincidences in the iron spectrum , ami this would seem to point 
to the existoiico of some true harmonic ratios. AAitli the solar 
maps and gratings put at our disposal bj Professor Howland, wo 
maj hope to obtain more accumto incasuromeiits, and thcroioro 
more dotimte information E\ on if the wave lengths of two lines 
are found to bo occasionally in the ratio of small integer numhere, 
it does not follow that the i ibrations of molecules are regulated bi 
tlio same laws ns those of an organ pipe or of n stretehed stnng 
E J Balmer^ has indeed lately sug^ted a law which dilfcrs in 
an important manner from the Inivs of vibration of the organ 

1 Ann CTiim Phy*., xxilll p 67 (18"8> 

= Sjvdre Lumtnrux v 1S8 (1874). 
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pipe and which still leaios the ratios of the periods of \ibmtion 
integer numbers According to lirni, the hjtlrogon spectrum can 
bo represented by the equation 


nr 


whore Xo is some wave length and m an integer number greater 
tlmn 2 Tlio following table (I ) shows the ngrooment between the 
calculated and obsori od hydrogen lines. And the agreement is a 
■very remarkable one, for the whole of the hjdrogen spectrum is re 
presented by giving to m successive integer values up to sixteen 


1 1 

Obsrn cil 

Hj drogen 
Bpcctruni 

1U45 

Oliscn c<l 
llyilrogcii 
Spcctnim 

m, ' 

m9'Xo/(ia®-4) 


m"\i/(mS-4) 

3 

0501 ■<) 

C6C21 

10 

3706-0 

3700-0 

4 

4860-0 

4800-7 

11 

3700 6 

3707 5 

6 

4SS0S 

43401 

12 

3740 1 

8746 6 

0 

4100 0 

4101-2 

18 

3733 3 

3730-0 

7 

SPCD-0 

80681 

14 

3720-0 

3n7 5 

8 

SSSS-0 

8887 6 

16 

3711-0 

8707 0 

0 

0834 8 

8631-0 

16 

3702-0 

aunn 0 


iJio uincronccs nerwcoii rue ousoncu niiu uie euieuiaieu iiuniucrs 
show a logular increase towards the ultra nolot. It might bo 
thought that a better ngreomont could bo obtained by taking a 
iininber slightly difleront from four in the denominator , but tins 
IS not the case On the coiitrii), the agreement iii the visible 
port IS at once destroy od if wo make the ultra \ lolot lines fit better 
The agreement is not iniproi ed but rendered slightlj worse if wo 
take account of atinosphono icfractioii 

As a first approximation Bnlmcr s expression gives a very good 
account of the lijdrogen spectrum If the law was general wo 
should find that in the iron spcctnim, for instance, which is the 
only spcctnim carofiill) examined, those fractions would Mciirmoro 
frequently than others w Inch can be put into the form " »")> 

that IS to saj, J and ^ for fractions made up of numbers smnllci 
than 10 A roferonco to the table in Proc. Jtoy Soe , \ ol xxxi p 
337, shows that those fractions do not occur more fi-equcutly 
than others. But, if wo chniigo the sign of n® in the denominator, 
wo find i mid ns the only fractions falling within the range of 
spectrum examinod, and those two fractions are indeed those winch 
occur nioTO frequently than mij others made up of numbors smaller 
than 10 

It might bo w orlli trying to see w liothor the wai o longths of lines 

J 

making up a fluted band can bo put into the form — . accord 

iiig to the sign chosen in the denominator, the band would shade 
olf towards the blue or rod The form of expression seems at first 
sight well adapted, for it shows how by ginng m giwduallj m 
creasing numbors the hues come closer and closer togotlioi towards 
what appears in the spectrum ns the sharp edge of the bond ir 
wo take ponods of iibration instead of waio lengths Bnhnors 
expression would reduce to 




whore Tn is a fixed ponod of i ibratioii, n a constant integer, and m 
an integer to which successive \ nines are gii en from « upwanis. 

It 18 often obseriod, and has alicady been mentioned, that tlio 
Biicctnim of some elements contains in close moximity two or thri^ 
linos forimng a characteristic group Such doublets or triplets aro 
often repeated, and if the harmonic law was a general one wo should 
expect the wax o lengths of those groups to bo ruled bj it , ‘"i^t such 
is not the case The sodium lines which lie in the \ isiblo part of 
the spoctnini are all double, the components being the closer to 
gether the more refrangible the group But neither are the lines 
thorasohes in anj simple ratios of iiitogora, nor do t'j? 
between the linos show much rcgnlantj Iho 
sodium ns photographed bj Livcing and Dewar aro single, with t o 
cxcjtion Sf the lU refrangible of tlitm (3301) I « J" “ 

IS a leri close double, and it mnj bo that the others 
bo TOBohed Some elements, such os ^ngnMiuni, wlciun . *m^ 
cadminra, show remarkable senes of triplets, 
tnwcos of the three lines seem well maintained 
Even the distances when mnpiiod on the "8'° 
neatly the same for each element that it would bo a 
imTwrtauco to settle dofmitnelj whether the slight 'mat ions which 
ara^oiind to exist are real or duo to errors of iiicasuremcnt In 
the following table (II ) we gi\ o the position of the least 
hnVot S Wt to4the? with tfie distances 
and second (column B) and between the sCLond and third lino o 

M»".« 6 ) Ti.. ■; “S 1 

of single lines. 
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Zinc Triplets 

1 Calcium Triplets. 


A. 

B 

a 

A. 

B 

0 


2002 

B7 

19 

2245 

10 

6 


3SS7 

SS 

20 

2517 

11 

6 


8,n 

40 

18 

2744 

10 

0 


8(»S6 

40 

10 

2S0S 

10 

G 


SS33 

40 

IS 

2977 

10 

5 


3975 

SS 

19 

S044 

11 

0 


405T 

41 

17 

SlOl 

11 

6 





3174 

10 

6 





3203 

10 









Magnesium Triplets. 


Comn. 

Hartley and Adeney 


A. 

B 

C 

A 

B 

c 


lisp’s! 

42 

1-0 

2G05 C 

8-9 

2-0 


seal's 

41 

17 

2997 4 

4-0 

24 


2009 2 

s-s 

27 

S239 8 

45 

2 1 


$■230 -1 

SK 

11 





SSOO-O* 

41 

1-2 






Eelation heticeen Spectrum of a Body and 
Specha of its Compounds 

The spectrum of a body is due to periodic motion ivitliin 
the molecules If we are justified in behenng that the 
molecule of mercury vaiiour contains a single atom, it 
follows that atoms are capable of vibration under the action 
of mternal forces, for mercury vapour has a definite spec- 
trum Wo may consider, then, the spectrum to be de- 
termined in the first place by forces within the atom, but 
to be afiected by the forces which hold together the different 
atoms within the molecule The closer the bond of union 
the greater the dependence of the vibrations on the forces 
actmg between the different atoms Expenmental evidence 
seems to favour these news, for we observe that whenever 
elements are loosely bound together wo can recognize the 
influence of each constituent, while in the compounds which 
are sufliciently stable to resist the temperature of incandes- 
cence the spectrum of the compound is perfectly distinct 
from the spectra of the elements The oxides and haloid 
salts of the alkaline earths, for instance, have spectra in 
which we cannot trace the vibrations of the component 
atoms , but the spectra of the different salts of the same 
metal show a great resemblance the bands being similar and 
similarly placed The spectrum seems displaced towards 
the red as the atomic weight of the haloid increases 
No satisfactory numerical rdationship has, however, been 
traced between the bands The number of compounds 
which will endure incandescence without decomposition is 
very small, and this renders an exhaustive investigation 
of the relationship between their spectra very diffictilt 
The compounds whose absorption spectra have been investicated 
have often been of a more unstable nature, and, moiwvcrfdis 
sociation stems going on in hqnid solutions to a krtre extent the 
mnucuce of the component radlals in the znolecujrjfm^mmri:^! 
in con^uence. Dr Gladstone,* at an early pen^ ifth^Sn 
jammed the absorption spectn of the soln 
lion of salts each constituent of which was coloured. He concluded 
mvanably, the following law held oood 
^hen an acid and a base combine each of whmh lias a di^erent 
a Solution of the ^i^Tng^lt iSl 
transmit only thow rays which are not absorbed br either or m 
other words, winch are transmitted hv both ’ Wn *** 

important exception the^e of K fern evanil “i ““ 

confirmed, for the ultra -nolet ravs 

" a *15 «* ™p'“r 

absorption bands^are wen which h ^ distinct 

of th^abovc 

acid itselfshowed the h ands, hut less “nd Sorat 

' * ires^radby u^emgand Dewar 

PM Mag , Xiv p 418 (1857) 


consider the pnnty of the acid sufficient!} proved to allow him to 
draw any certain conclusion from this ohsen ahon Erhard’s work 
on the absorption spectra of the silts in which chrominm plays the 
part of base has alread} been mentioned Nitnc acid and tlie 
nitrates of transparent bases, such as potassium, sodium, and 
ammonia, show spectra, according to Soret, which are not onl} 
qualitatii cly but also quantitatiiely identical, that is to say, a 
given ^uantit} of nitnc acid in solution gives a characteristic 
absorption band of exactly the same width and darkness, whether 
by Itself alone or combined wuth a transparent base It also shows 
a continuous absorption at the most refrangible side, beginning 
with each of the salts mentioned at exactly tlie same point The 
etltercal nitrates, howov er, give different results. In 1872 Hartley 
and Huntington examined by photographic methods the absorption 
SMctra of a great number of organic compounds The normal 
alcohols woi-e found to he transparent to the ultra violet rays, the 
nonnol fatty acids less so In both cases an increased number of 
carbon atoms increases the absorption at the most refrangible end. 
The fact that benzene and its denvntiv cs ore remarlable for their 
powerful absorption of the most refrangible ra}s, and for some 
charactenstic absorption bands appearing on dilution, led Hartley 
to a more extended examination of some of the more complicated 
organic substances He dctennined that definite absorption bands 
are only produced bj substances in which three pairs of carbon 
atoms are donbl} linked together, as in the benzene nng More 
recentlv* he has subjected tlie ultra noltt alisoiphoii of the alkaloids 
to a careful investigation, and has amved at the conclusion that 
the spectra are siiUicicntlv cliaractenstic to “offer a rcadv and 
valuaule means of ascertaining the punt} of the alkaloids and 
pirticularh of establishing thur identitj ’ “In companng the 
spectra of substances of similar constitntion it is obsen ed that in 
such ns are denietl from bases b} the substitution of an alkyl 
radical for hydrogen, or of an acid radical for hvdrox}!, the curve is 
not altered in cliamLfcr, but may \ar} in Icngtii when equal weights 
are examined This is explained by the ruiso^tion bands being 
caused bv the compactness of stiucture of the nncletis of the 
molecnlo, and that eqnal weights are not molecular weights, so that 
by substituting for the h}drogen of the nucleus radicals which 
exert no sclectire absorption the result is a reduction in the nh- 
sorptiv c pow er of a given w eight of the substance Bases which 

contain oxydized radicals, as h}droxyl, methox}!, and cnvboxyl, 
increase in absoxptivc pow er in proportion to the amount of oxj gen 
the} contain " 

It would seem, however, by companng the above results with 
those obtained by Captain Ahno} and Colonel Testing® that the 
absoiption of a peat number of organic substances is more char 
actembe in the infra red than m the ultra violet Some of tho 
Gonclnsions nmved at b} these cxpenmcntalists are of great im 
portance, as tho following quotations mil show —“Regarding the 
general ibsorption we have nothing verv noteworthy to remark 
be} Olid the fact that, os a rule, in the hydrocarbons of tlie same 
Mnes those of heavier molecular constitution seem to have less 
than those of lighter ’ Tins effect agrees with tho observations 
made b} Hartley and Huntington in the ultra violet, in so far 
M a general shifting of the absorption towards the red seems to 
take place as the number of carbon atoms is increased Such a 
smnang would i^rease tho general absorption in tho ultra-violet 
Huntington, and decrease it in tho 
observed b} Abnc} and Testing Turning their atten 
bon next to the sharply defined lines, the last nnme^ by a senes of 
sptomatac expenmeiits, concluded that these must ho dne to tho 
. “ the molecule. “A crucial test was to observe 

spMto containing hvdrogcn and chlonne, h}drogcn and oxygen, 
11a mtingeii T\’o therefore tned fiydroehlono acid 

and obtained a spectrum containing some few lines IVater gave 
bands, two linos being coincident with tCse 
m the spectrum of hydrocblono acid In ammoiiin, nitnc acid, and 
“®v‘* '^® f]®'' sbarnly marked lines, coincidences in 
the d^erent spectra being observed, and nearly eveiy lino mannal 

rf " , 

radical, it is attach^^tn j tkao as a part of the 

_ 1 , 13 attached to some hydrogen atom in such k way tliat 

2?^«iPttrtii (1865) 

PM Trans , nl p 887 (1881) 



381 


S P E — S P E 


it obliterates the radiation between two of the hues which aro due 
to that hjdrogen If more than one hjdro\jl group bo pro 

sent, wo doubt if any direct effect is pioduced boj oud that jiroduccd 
bj one lij dro\yI group, o’ccept a possible greater general absorption 
a good o\aTnplo ol this will bo found in cinnainic alcohol and iihonyl 
propjl alcohol, which giio the same siiootra as far as the special 
absorptions are concerned Hitherto wo hav o only taken into 

nci-ount o\ygou which is not contained in the radical , when it is 
so contained it appears to act diirorontly, alw aj s supposing lij drogoii 
to be present as well Wo need oiilj rafei to the spectrum of 
aldchjdo, which is inclined to bo linear rather than banded, or 
rather the binds aro bounded bj absolute lines, and aro mow 
defined than when o\jgon is more loosclj bonded ’ 

“An iiisnection of our mips w ill show that the radical of a bod} is 
represented bi certain well marked bands, some dilloiing in position 
according ns it is bonded with hjdrogcn, or a halogen, or with 
Mrbon, o'^jgon, or nitrogen Tlicro seem to bo uinractcnstic 
bands, howoier, of any one senes of radicals between 1000 and 
about 1100, which would indicate what mnj bo called the cciitnl 
hjdrocarbon group, to which other radicals mnj bo bonded The 
clue to the composition of a bodj, howcicr, would seem to lie 
between \ 700 and X 1000 Certain radicals hnio a distinctiio 
absorption about \ 700 together wnlh othera about X 000, and if 
the first bo Msiblo it almost follows that the distinctiio ranik of 
the radical with which it is connected will bo found Thus in the 
etlijl senes wo find an absoiptioii at 740, and a chnraetenstio band, 
one edge of which is at 892 and the other at 920 If wo find a 
body contuning the 740 absoiption and a band with the most 
refrangible edge commencing at 892, or with the least icfniigiblo 
edge terminating at 920, wo maj bo pretty sure that wo hn\ e an 
etlijl radical picscnt So with aii} of the aromatic group, the 
crucial lino is at 807 If tint hue lie connected with a band wo 
may feel cortaiii that some deni olive of bcnziiio is present. The 
bcnzjl group show this remarkably well, sinco wo see thatphcn>l 
IS present, ns is also mothil It will bo advantageous if tho 
spectra of nnimonia, benzine, aniline, and dimethyl anilino bo com 
pared, when tho icmarkablo coincidences will at once become 
apparent, as also tho diflbrcnt weighting of tho molecule The 
spectrum of nitro bonniio is also worth comparing with beiizino 
and nitric acid In our ow n minds there lingers no doubt ns 

to the easy detection of any radical which wo linvo ovamincd, 
and it seems liighlj probable by this dolicnto mode of analysis that 
the ha pothoticnl position of anj lij drogcu which is replaced mnj bo 
identified, a point which is of prime importance in oignuic ohoimstrj 
Tho detection of the presence of chlonuo or bromine or iodine in 
a compound is at present undecided, and it may w oil bo that w e 
may have to look for its ofToots in a diffcroiit part of tho spectnim 
Tlie only trace wo can find at present is in ethyl bromide, in which 
the radical band about 900 is curtailed in one iniig TIic dilforenco 
between ainjl iodide and amjl bromide is not sufficiently marked 
to bo of aiij a aluo " ' 

Tho absorption spectra of tho didj mium and cobalt salts afford 
many striking o\ainplcs of tho complicated cflccts of solution and 
combination in tho siicotro It is impossible to explain these with- 
out tho help of illustrations, and wo must refer tho reader, thoroforo, 
to tho original papers ^ Soino acrj interesting changes haae been 
noticed in tho position of absorption bands when cortaiii colouring 
matters ara dissoh ed in difforont liquids Cliaractoristic absoqi 
tion bands appear for each colouring matter in slightlj diffcroiit 
positions according to tho solacnt Ilnganbach, Ivraiis, Auiidt,® 
and Claes* haao studied tho question In a prelum naiy oxaimna 
tioii Professor Kundt had coino to tho conclusion that sohents 
displaced absorption bauds towards tho red in tho order of thoir 
dispersive powers , but tho examination of a greater number of 
cases has led him to recognize that no goncrally valid nilo can bo 
laid down At the samo timo highly disperse o medio, like bisul- 
phide of carbon, alwajs displace a band most towards the rod end, 
while wath liquids of small dispersion, like water, alcohol, and othci, 
tho band nlwaj s appears moro refrangiblo than wath other soli ents , 
and os a general rule tho order of displaccmont is approximatclj 
that of dispersiio power 

Relations of the SpecU a of Different Elements 

Various efFoits have been made to connect together tho 
spectra of difierent elements In these attempts it is 
generally assumed that certain lines in one spectrum corre- 
spond to cortam lines in anothei spectrum, and tho ques- 
tion IS raised whether the atom wath tho higher atomic 
a\ eight has its corresponding lines moro or less refrangible 

^ Bunsen, “On tho Inversion of tho Bands in the Didjiniuni Alisorji 
tion Spectra,’’ Phtl Mag , xx\ih p 246 (1864), and xxxii p 177 
(1866) , Bussell, “ On tho Absorption Spectra of Cobalt Salts,” Proe. 
Roy Sne., xxxii p 268 (1881) * Wted Ann , iv p. 84 (1878) 

* Wted Ann , iii p 889 (1878) 


No definite judgment can as yet bo given as to tho success 
of these efforts Locoq de Boisbaudran has led tho avay 
in these speciJations, and some of the similarities in 
diflercnt spectra pointed out by him aio certainly of aalue 
But whether his conclusion, tliat “tho spectra of the alkalis 
and alkaline earths a\hon classed according to their ref ran- 
gibilitics are placed as their chemical properties in tho 
order of their atomic weight,” will stand tho test of further 
research remains to be seen Cinmicinn< has also pub- 
lished a munbor of suggestive speoulatious on the question, 
and Hartley'’ has extended tho comparison to tho ultra- 
violet raj's 

Vnien metallic spectra are examined it is often found 
that some lino aiipears to belong to moro than one metal 
This IS often duo to a common impurity of tho metals , 
but such impiuitics do not account for all coincidences 
The question has been raised whether these coincidences 
do not point to a common constituent in tho diftcrciit 
elements aihicli show tho same line If this view is correct, 
we should have to assume that the electric spark decom- 
poses tho metals, and that tho siioctrum wo obseno is 
not tho spectrum of the metal but that of its constituents 
Further investigation has shown, however, that in nearly 
all cases tho assumed coincidences w'ero apparent only 
With higher rcsolnng powers it was found that tho lines 
did not occupy exactly tho same place With the largo 
numbers of lines shown by tho spectra of most of tho 
metals some very close coincidences must bo cxjiectcd by 
tho doctrine of chances Tho few coincidences w hich our 
most jiowerful spectroscopes have not been able to resoho 
are in all probability occidental only (a s* ) 

SPEECH-SOUNDS, the sounds actually used for tho 
comeyanco of thought by speech See PnoNETics 

1 Sffmboltzatton — It is necessary to have some system 
of xvriting speech sounds, in order to talk of them Tho 
sj’stem used in tho present aiticlo is tho palacotypo of 
the present writer’s Daily English Pi onitnciaiion All 
lettera or words thus written wnll bo enclosed in () The 
followung prohminary list of tho ordinary sounds, with 
examples, wall render wlint follows intelligible For an 
alphabetical list, see art 20 

' EngMi — ] beet bn/t haa hought beat boot (but licet ban b VAt 
boot built) 2 knit net gnat knot nut nook (iiit net met not nat 
link) 3 Klo foil foiol fuel (fii'il fo'rl fa'nl fiun il) 4 hay (bee) 

6 pea hec, toe doe, enpo i/npo (pii bn, too doo, keep geep) 6 w/ioj 
traj, /col real, thin then, seal rial, niiA ronjrc, hue you (wliec wee, 
fill viil, thin dhoii, siil ziil, rosli rniizli, jliliiu Jun) 7 car ring, 
mitt little (ill riq, gil lit 1) 8 mwi cliasin, eu» open, sung (sain 

KiBz'in, son oop’n, son) 9 chest jest (tjest djest) 

Foreign — FpliicIi, o Gciinan, it Italian 10 l/to r, Idcho 
r, nft IT, dit r, fra f, xenf f, mii f, \ciit i, xoiit i, im f, soik i, 
sot F, liii F(bEEt, Inash, no, djj, fi>, loef, loi, lai, xoi, ai, suci, 
sun, Ij’f) 11 doe/t toic/i, tai/o siege, loahl, all o (,dakh tiiikjh, 
jtaaghv, zugjlm, bhoal) 12. pngfia n, hesogne i (palja, bjzoiij) 

2 Nature of Speech-Sounds — Speech-sounds result from 
shocks gn en to the nir by tho organs of speech, rcccn ed 
by the drumskin of the ear, and transmitted to tho auditory 
nerves in tho cochlea Tho apparatus is explained by Helm- 
holtz, who deals wath musical sounds But speech is not 
musical, and its sounds aro inucli obliterated when rendered 
musical ® An onginal quality of tone generated by tho 
vocal chords is modified by the cavities through which it 
jmsses, ns explained by Helmholtz (Sensations of 2’one) on 
the imnciplo of resonance There aro three ways in which 
speech sounds may bo produced — (1) by tho air in tho 
mouth, without additional breathing, by smacks and clicks , 
(3) by drawing in nir, as orally in chirps, whistles, sobs, 
gasps, and nasally in snuffles, snores , (3) by expelling air, 
as in the greater number of speech sounds The last are 


* Wien Her , Ixxvui (1878) 

* Journal Chem Soc., ^ptember 1888 
® Ell 8, Speech in Song, sect, iv 
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the position for (j) tight up against the extreme back of the 
hard palate so as to produce a comiilete stop The most 
important of the palatalized letters are (Ij, nj), the Italian 
gh,gn in mighor, ognoi (miljo r, onjo r), nhero the palatal- 
ization brmgs the Italian advanced (,1, ,n) to the position of 
the English (1, n) The (Ij) has degenerated to (i) or (j) in 
France dunng the 19tli ccntuiy It exists in Spanish //, 
Portuguese Vi The (nj) exists ns gn in French, il in 
Spanish, and nli in Portuguese 

Parallel to the palatal arc the labial forms, of mhicli 
English queen, guano (ktmn, gma no) are examples Tlicj 
seem to exist m abundance in French, ns in toi, doigt (,tifii, 
,dtn) The jialnto-lnbial form (trj), ns m jmn (zlingcx), is 
much disputed, and a diphthong (zhj c v) is usunllj n'isumed 

13 Syllable^ — A group of speech sounds increasing in 
volume from a mute, sonant, hi',3, buzz, or flap to a full 
xowel and decreasing again to one of the former constitutes 
the ideal sj liable (crrAkajS^, collection) The initial and 
final parts may sink to clear glottids, and the middle part 
to a simple loivel The tape of a sellable is then < >, 
crescendo followed b} diminuendo, as in (,na laaT, tlnalt*, 
stiaalts), theoretical, and (djadjd, streqkth, tirclftlis), actml 
syllables The hisses or recoil before or after a btoji arc 
not felt ns belonging to froli sjllables, beciiise thei liaie 
no vowel, uhich is the soul of the S3 liable Aronos\ llablcs 

present no difficult}, but the dnision of S3lhbles 111 imh 
syllables is not easy to understand In (pii -f- p -1- iq) the 
middle (p) ends one set of glides and begins another 
One syllable ends and the other begins with the ns>.iinip 
tion of the (p) position nliich is absolutcl} mute, so that the 
end of the fir&t and the beginning of the second s\ liable arc 
simultaneous, as the end of one hour and the beginning of 
the next In this case (p) is said to bo “ nieslial ” But there 
may be and often is a sensible pause between the two s\l 
lables, and then (p) is said to bo “ double," as (pii +pp + iq, 
piippiq), in which case no recoil can be used, ns (piipMmi) 
In “ syUabizmg,” a totall} artificial process, doubling is 
necessary, and xeiy frequcntl} the recoil is used, but it 
never is m speech In (sii -t- s + iq) ceasing, there is a sens 
ible hiss between the glides which end the fin,t s} liable 
and those which begin the second, and the S3 liable dnidts 
during that hiss If we wished to produce the effect of 
doubling, we must break the hiss into two either by a 
silence or a diminution of force, as (mtssent) The «=amc 
remarks hold for sonants, buzzes, and flaps, where we hnae 
a senable voice sound during which the s} liable divides 
SyUables may even dmdo dunng a xowcl, as French ixiyen 
fayence, vaxUant (palex, falaxs, a ala a), where the si liable 
miides during (i), which may even bo lengthened to show 
the two syllables , but, if the s} llablcs have to bo sung to 
notes with a pause between them, we must double the (1) 
thM (pal le^ M laas), as either (pal ca, fol aas) or (pa IcC 
fa m^) would be uninteUigible The sensation of sqnrate 

tS"' easy It is the essence of 1 ereifiration, 
the oldest form of literature ’ 

U Accent and ^mp/taiis —Generally several sx llablcs 
form a single word, and in many languages— by no^ means 
aU languages-one syllable in a word is rendered conspmu- 

m n for this pSe 

or length of syllables, which seems to bVall 
that is faowu to modem Indian^ Arabs, and pLiani 
(.^) Heightened or lowered or descending ghdinc mtcb 
jKriamento) of one svllable •rIu/.u « ii pitch (con 

I»rtl7 on th, thoSikbteSd 
..d .bo ood 


for quantity faded, was used instead of liigh pitch in Latin 
and Greek The modem Italian and modern Greek ns a 
general rule prcscnc the memory of the syllable which 
had the high jiitch by giiing it greater force, with but 
few exceptions, ns Italian c'ufe re 1 1 dtre, to fall, to laugh 
(4) By a peculiar pronunciation, ns the “cntch'’of the Danc«! 
In French none of these incthotls seem to be coii'-cioiwly 
adopted &onic declare that the last syllable (not counting 
mute c) ahmys has the struts, others that it untt has the 
stress, otlicis, again, consider the stres-, to bt intcntioimlh 
even, and when altered to depend mainly on grniiiiintic il 
conslroclion, while there is certainly a raided jutch, fre- 
quently towards the clo-c of a ]ihn«o or sentence, but 
sometimes on a pcniiltiiiintc syllable Turks and TapaiiC'C 
haxc also c\cn stro-ss All tlit'C modes of rendering a 
syllabic conspicuous arc apt to be called “accent,” the 
Fatin translation of —povnfim, the song added to the word, 
which properly applied to tlnss (2) onh M here pitch 
accent preeailcd there may ha\c lietii nKo stre-s, but that 
stress was jirobably ns little siibiect to strict rule ns altera- 
tion of pitch IS in 1 nghsh sj.tcrh, where it undoubtedly 
exists, without properly affecting signification Iff nee \\c 
nm sax roughly that in I/itiii and (»reek pitih was fixed 
and stre-s free, but in Liiglish and Gemmii stress is fixed 
and juteh free 

IMiat nerent is to a word, cnijdiasis is to a sentence 
But there is this difference \c( eut nlwax s falls on a lixcd 
sxllablc of a word EinjdiasH xaries with the word t<» be 
made conspicuous J uiphnsi-. does not coii'i-t iiierf 1\ in 
making the sfnsscd sy Haide of a word louder It de]>em]s 
upon a number of nio-t subtle xnneties of qualities of tone 
length, and pitch of utterim e,— in short, of th«st tricks and 
wiles of speech which fonn the stock-in-trade of ectop. 
and orators The same words will jiiiaii to'nlh different 
things nrcording to the j>I ice and nature of the emphasis 
Used Different nations tinphasizi. dillerenth lu an 
Lnglishinan 3 rencli emphnsis is ajit to scciii pi n cal on 
the wrong word 

15 Intonnhon — \Ithmigh musical accent dots no* exi-t 
in English, nimoit even countx bus its peculiar sme song 
mode of uttemiiec And cxtii among educated nun the 
sing song may fre-qiieiith lic heard in ]iublic speaking, or in 
declaiining poetri, or recitation, or reading aloud goiierallx 
i or the-c things no mxarmblc rule exists But m I n. land 
questions require the pitch of the xoice to be raised'niid 
afliTOations to be lowered, towards the end of a elans. 

In Scot land the i>itch is raided in both casc.s, so that to 
an Englishman n Scotchman seem;, to be alwnxs askiiu' 
questions • 

16 Anabnt'x 01 -V^r/f-.«7oif;i/ft_3\hat is ],card are 

sentences consisting of xnrious fixed sounds cemented bx 
gliding sounds, which act one on the other, and thus 
n^o^ modified To construct an alphabet it is 

nece^iy from this mass to separate the fixed elements 
nnri PlKle.-, to erx^tnllwe them into smuIkiK 

me reader qhc last cannot be done ratisfacfonh axcci.t 
by «m tore instruction, but much can be aecomidiS 

and xoice Tlie nnalvsis is fl.lrnf’ ^ position 

and not " ultimate "^elements ‘pro^iuntc ’ 

the^ t»no"pL^M bS 



and tlioreforo before tlio voice can imitate them at all 
satisfactorily Hence tbo best pbonotists differ It may 
certainly bo considered impossible from a knowledge of a 
few languages to construct an alphabet which will servo 
for all Nevertheless a consideration of some partial 
schemes is of great value os a stepping stone Wo give 
Mr Melville Bell’s vowel system and Mr Henry Sweet’s 
alteration of Mr M Boll’s consonant system, both su])- 
posed to bo unnersal, but neither properly appreciating 
Asiatic, African, and Ainerican-Indian languages and 
habits of speech Aftoi those follows a modification of a 
confessedly partial system by the present ivriter, applying 
chiefly to English, German, Italian, Simiiish, and Frencli, 
with a few partly theoretical sounds, introduced to show 
connexions In all those the sounds will bo expressed by 
palacotypo symbols without any explanation in the tables 
themselves, because that is furnished at bettor length than 
would there bo possible in the alphabetical list of art 20 
17 Mr Melville Bell' a" VisMe Speech” Voiods — ^TJiosoarcarraii/iCfl 
pnmanly according to the height of tho tongno, which is supposed to 
1)0 iln idod into * ' Mok " and “ fi ont ” oi cciitnl parl^ boy ond winch 
lies tho " point." Tlio heights rofor first to tho “back" and lastly 
to tho “ fiont," and botwoon thorn ho tho " niixoil," for winch both 
back and front aro inoro raised than tho "front,” so that thoro is 
gonorally a hollow botwocu them Eacli sot is then duidcdiiito 
‘‘iian-ow " and “wido," tho prociso moaning of which, as stated in 
art 4, IS not settled Finally coino tho “roundotl" lowols, thoro 
boiiig three degrees of rounding, — oiio for “high,” oiio for “nnd," 
and 0110 for "low” tongno ior coinomoiico horo tho back, tho 
mixed, and the front aro formed into sopnrato groups, and all tho 
I ow ol signs aro miinborod, boing rofarrcil to iii tho following lists 
by V and tho nuinhor, thus V4 is (n), which in Mr lloll’s nomonchi 
tiiro would bo callod “Iiigli hick wido round " Tho letters ti, to, 
nr, wr at tho heads of columns mean “ narrow, wido, narrow round, 
w ido round " 

Mr Melville BelVs '• Visible SjKceh” Voiocl Table 


Toaeao 

Tongno Unck 

Mixed 

Tongue Front 

Ilelglit 

» 

w 

Jir 

tor 


to 

«r 

tor 

n 

10 

nr 

ipr 


1 a 

Sn 

3n 

4 n 

llv 

14 j; 

isu 

10 all 

231 

201 

27l 

28} 

Alia 

O't 

0 A 

7 0 

80 

ITo 

l8ah 

10 oil 

20 oil 

tOe 

SOo 

319 

320) 

Low 

0<B 

10 (( 

11 A 

11 0 

21 oil 

22 a) 

33 oh 

24 oil 

S3 c 

3410 

359li 

SOnih 


Those positions being instifiicioiit, although supposed to bo pro 
cisoly kiiowni, may ho “modified” by raising tho tongno moio (o’) 
or lowomig it nioro (a,), or bringing it noaror tho tcoth (,a) or ncaror 
tho throat (n^ And, avail this not siifliciiig, Mr Sw oct has coiitnv od 
a nuniboi of now modiliore, hoio passed oior And with all this 
110110 of tho sounds can ho produced purely through any position 
without an clTort of will dopondont on a conception of tlio^oiiiul 
Tho charactoristu. of tho lowol notation contnicd by Mr Boll is 
that each sign shows at once tho position of tho sound in tho Tnblo 
18 Mr Jlcm If Siocet's ” Sound dotation" Cemsonant Table 



a 

L 

C 

(i 

t 

/ 

d 

h 

f 



Tongue 

Front 

Tongue 

Point 

Point 

Teetli 

DUde. 

niade 

Point 

Lips 

Lfp Ltp 
Bnck Teotl) 



Voiceless Consonants 





1 Open 

2 nlWilcd 

Ml 

jh 

rli 

til 

8 

all 

ph 

wll 

r 

III 

bii 

111 

.III 



phi 



3 Shut 

k 


t 

.t 



P 



4 Mtuial 

uu 

qjli 

nh 

nil 



mil 






Aoleod Consonants 





r. Open 

D Dbldcd 

f 

J - 

u 

r 

1 

dll 

I 

Z 

zh 

bit 

bill 

w 

T 

T bliut 

g 

ej 

ii 

d 



b 



8. Snsal 


qj 

n 

.n 



III 




Those smns will bo roforrod to as S8c, or Swcot, lino 8, col e, 
gii ing (ii) Tho coiisoiiaiits aro modified in a similar maiiiicr to 
thoiowols Colunins a, b, e iiidicato straits or contacts hetwoen 
tho palate and tho parts of tho tongno named By tho " blade " is 
mcinttho part of tho tongno botween tho “front" nnd tho “point” 
Air Sw cot’s siibstitiitos for glottids ond physenis, nnd his and Air 
Ikll’s notation of glides aro omitted for broi ity Their notation 
throughout is ontiroly difforont from that horo used 
19 A I Fllis’s p^irtinl schemes, modifiid from hi6S/)«:cfctn Sony 





1 oirri Trigrn 

m 



ii 

Si 

ae 

4 0 

c r 

fl IQ 

7 all 

N 


10} 

17 9 

18 CO 

lOtl 

20 9 

21 3 

-8 1=22 a 

15 a 

14 u 

13 0 

12 0 

110 

10 a 

0 O 

/■ 


T!,? {1 Ti® I'"® m-wngement is that, if wo proiiomiro tho 

irnPrni they will forni a siilliciciitli 

mibrokon “nes of qualities of tone, or, if each lino bo so pronounced 

lion +1® 1+1^ ^ ** produccil, ami 

“ boiln! that tho low els in tho niiddlo line ho 

botwoon tho lowols in the first and third lines between winch 
tlioy aro wntteii Iheso iiitenncdiato chnractors refer oiilj to 
niialities of tone and not to tho lowcl positions, ns they npiwrciilh 
did in tho older “lowel tnanglos” from which the trignm is 
adapted Tho arnuipoment of Air Boll is cxcollcnt for showing tho 
relations of tho positions, but gives no more eliio to tho rehtions of 
sound than tho indispensable ratios 1 2, 2 3, 3 4, 4 ti, 6 C gii o 
I fii ? innsical sensations of the intcnals known ns tho octiio, 
r *!' I'liyor third, and niinor third Ifcnco tho ndinntsgo 

of this additional nrrangomont It will bo referred to as 1 C, that 
is, tngiuin, towel 6, or (to) 

Con win III Table 


si 

U 

Con \ 
tacts or j 
Straits > 
foniiml 
by J 

11 

2 

1 •> 

m 

ID 

m 

7 

1 8 

1 0 

1 10 

llll 2 | la' 

'■ u 
'j Lips 

I 

Toiigao Hack 
nnd 

II 

Tongiip Front 
and 


III 

Tongue Point 

Uvnin. 

’ 

-S 

23 b. .3 

S " fi 

1 

1 

5 

■r a. 

|| 

Palate onl} 

Foinfc witli 
^late. 

vS 

gfi 

a 

li 

C 

9 

0 

fi 

0 

t 

s 

1 *’5 

u 8 

fip! 

^ 5 

iL 

1 £ 

‘ fi 

f 

L 

c 

c 

e 

9 

0 

G 


OTIAU 











1 

~ 




CONTVCIB 











1 

1 



1 

Mato 

K 

kio 

k 

kl 

kj 

ij 


r 

't 

t 


1 


> 

it 

Sonant 

0 

gio 

e 

fi 

SJ 

dl 1 0 

dr 

d 



w 



Stuaiis. 



1 













Flitit 







‘ 








III 

FJntol 


kish kli 

kill 

jIi 


sh 

siti 

n 8 

Ih Ih 

r 

nil 

nh 

Iv 

Voiced 

Wniu 


gwhgh r 

I 

fcjll 

J 


zhn 

1 

xlj 

z z 

dh dh 

\ 

l>h 

n 


Ceitlml 





( 


1 


1 







blateil 



krli rb 


1 


1 


rh 

rh 




prh 

li 



no 

grli r 




r 

I 

r ir 


f 


lirh 


I/ttcrai 












1 



alt 

Untcil 





1 


Lit 1 

Ih ISI 1 

Ih 


1 



lilt 

y oleed 






u 

I 


M 

1 






^ASAL. 





1 


r 


m 



1 



lx 

Plated 



qli 


1 


1 



nh 


1 


mil 

X 

1 oleed 



<1 

qJ 

OJ 

uJ 


n 

n 




u 


This table will bo roforrod to ns C i\ 7, or coiisoimiit table, class 
IV, column 7 = (zh) 'iho glottids and physoms aro Bulficioiitly 
explained in art. t>, nnd ara hero omitted 
20 Alplittbelteal Lxal and Explanation oftliePalaeotype Si/mboh — 
Small letters, italics, small capitals, and tho forms resulting from 
turning them must bo sought under tho large capital of tho s,smo 
class, whoro tho order of all tho letters is spccificu F\plniintions 
aro greatly condensed and often confincil to references to the prcccd 
mg articles and tables, or to an oxamyde Iho notation for differ 
onccs of length is cxpiniuod in art G 
Abbrciintlous 

AH Arabic ii 

B Afoh illo Boll i It. 

C A J Ellis’s consonaiit S 

tnblo (art 10) 

i)N Danish SN 

E AT T'llis. HI 

iw English St 

i Frcucli Sv 

o German Sw 

IT Italian sw n 

LLB Frinco Louis Lucicii T 

Bonaprtc 

Ls Lowland Scotch V 

sio Modern Greek 

occ occasionally 

(a nil a'l n'u oa a'y, n’, n ah, \, ii) 

V 0, T8=T 22, short o manii, long i fnllicr, art 
(all) Vl8, T7, occ i ivtss, path 
(a'l) art 7 1, unanalyscd dijihtliong, i n/e, a n 
(ii'u) art 7 11, uiiaualysed diphthong r hoic, o Iwii 
(a\) art 11, F lent, a conicntioiial form 


Abbmlatluiis 

Polish 

Portuguese 

Sweet's consonants 
(art 18) 

Sinsknf 

Spanish 

Storm 

SiDi ers 

Sweet 

Swedish 

A J Llhss \owcl 
trigrnm (art 10) 
Bell’s a isiblo speech 
iowcls(art 17) 


ss 


(a\) 

(n) 


(a’y) art 7 iii, unanaly sed o frciidc, often (I'O 

or (a) ivatli higher tongue, IT nnd i- short a, nearly =(nli) 

V 10, TO B hears it in r father, nniis, oIiih , U do<'< in>t 
Sw nnd L licnr it in i.s father, L nnd LLB m r dmbu, 
E. in I yxlte, pas , , , , .i 

(erh) A 23 B says (a) with adiaiiccd tongue = (,i), (A) on tiie 

road to (a) , , , t 

(a) Vll, TIO, short ojicn in r authority, long clowil r oirl 

almost peculiarly r XXII 49 
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[t) Y 2, T 10 B Lears it in E dnngMn, motion, constiOKS, aban 
don, liononr, belloicn. E. Lears it in tLcsc syllables and lu 
Ejwrcnfal, capable, tamcious, China, and o gabe Sw 
and Sr Lear (a) in all these eases. 

^ ("e, -ell) 

(a.) V31, T6, E gnat, almost peculiarly E. 

(leh) V36 B Lears it as a Cockney substitute for ou, ow in out, 
BOW, wLicL E , 1 bom Londoner, does not know Sv finds 
It to be “ open " c 6, ‘see (j ), 

B (b bh brb, bj, bbj, b) 

(b) S7g, Cu 13, aii 8, e bee, ebb 

(bh) S5g, Civ 12, GW, lips flat, not touching teeth, see (pL) 
(brli) C M 13, used by Germans to stop horses, ns iro ' is in England, 
(b,) C II 12, sonant of (pj), irhicL sec, theoretical 
sag, sonant of (plijj, nhtcL sec, thcorcticaL 
Cii 11, sonant of (p), iiliith sc(^ theoretical 

(o oh, 0 1, 5 gh, f fh) 

VI2, Til, E knot, almost mcilluirly £, replaced on the 
Continent by (o, oh, oh), wliich see 
Y 24 B calls it an ndianccd (a), that is (,o), and hears it 
os regular short Insh English o. Cockney ask, American 
Chicago Sir hears it in siVD son. Sr giics no example 
E. docs not know it 

art 7 1 , diphthong b foil, by some taken as (a'i) 
re\ erted (s), the under part of the point of the tongue against 
the palate. St* hears it m last Norwegian horse and 
also in SB D 

rci erted (sh), TJ, tho under part of the point of the 
tongue B^amst the palate, but lower than for (9) and 
pointmg further back, sec (tj) 
buzz of (9), theoretical 
reverted (zh), buzz of (t;h), see (ny). 

(d dj dh dj, ,d, dh^ d, D dj dL, h hj) 

S 7 r, C II 8, p doc, sonant of (t), which see 
art 12, E judging, consonantal diphthong = (djzLy), usually 
assumed os (dzh), and also as ss for which sec (gj), 


to,} 

(bii, 

(0) 

C 

( 0 ) 

(oh) 


(o'i) 

(5) 

( 9 b) 


(-) 

(9h) 

D 

(d) 

(dj) 


(dh) 

(dj) 

(<1) 

(dh) 

W 

(o) 


(DJ) 

(dL) 

(b) 


(bj) 


E 

(C) 


(ca) 

(e) 


(2) 


(?) 


and AH which Lcpsius thinks was also onco (g|) 

S 5d, Civ 10, E titea, MO S, ap a, buzz of (th), sec (dh,) 
c mougij, pearl, art 12. 

S / d, C 11 9, F doux, tip of tongue against gums, used ui some 
midland and northern e dialects before r, -er 
Cii 10, sp lid, lisped (z), retract^ (dh) 

Vttya (daad), described by Lepsius as close emphatic ( ,1>), 
see (s, t, s) and especially (k) 

Cu7, reverted or cerebral s\ common in soutli west Eng 

land, in connexion with (p), which see, by some taken to 
be retracted (d,), parent of e (d) 
a reverted consonantal diphthong = (n+fh). heard inAYilt 
shire (arnj) ndge 

*^th^ret 1 ^ point of tongno against teeth, 

Irwh Gaelic dam, an oak, “broad” post-aspirated sonant 
iJio place of tap of tongue nmnaportant but generalh 
taken as dental or interdental ^cntaal points, tonene 
laterally ex^nded and slack, back raised, leanng a hollow 
front Followed by a slow voice glide, rcsemhlmg a 
prepon^rating e (sh) mixed w ith (gh) This glide, occur- 
ring between a sonant and a vowel, is closer at first than 

Constantly useil 

forjdh) by Insh speaker of e. [ll^cky, MS comS 
Iruh Gaelic d^ palatalized or slender (h) , glide from it 

ItocatT® (V’ fLeckr^^^ 

E, 0 nil, 0f, 9 tfhj p 5^ 

medial between f and it close and 
open (f, E), often (e) in dialectal E. B hears it onli Inn,, 
Z Sw giies E pyre, whieh E. W ,^tS Sf 

Sv gives E ncii, o manner, £^re« dn tfM. T t n i* ' i. 
always and only m unaccented m igrllablk 

only in the lamsh’^edj^ 

from received speakers onlv m ^ vanish 


(oh) 

(o*) 

(’) 

(ah) 

(»i) 

(a) 

(a'o) 

F 

(0 

0 ) 

G 

(g) 

(a) 

feb) 

(&)} 

(gib) 

(grh) 

(g») 

(gwh) 

(o) 

(oh) 

H 

(h) 

(‘h) 

(’h) 

(th) 


* I DhltUndeSpradit p 


(.h) 

(U) 

(«lb) 


(1) 

(ia) 

(lu) 

(f) 


(«) 

(0 


E 's dictation , many think (J,o) are used respoLtivcly in f 
accented and uuaocentcd sy llables w here E hears ( 0 , v), 
and ho is 1 cry familiar with (j) in dulccts Si ^\es 
“stage o ' gabe, i)\ normal gaie, SWD gosst 

Y21 bw gives r bird, where E hears ( 0 ) Bhcanlitonly 
in Somerset sir and Cocknev penny , tho whole cITcct of 
tho first apjicars to E dne to Somerset (ii), tho second he 
docs not know 

intcnncdiatc between ( 0 ) and (i), written « in Mr Elwoiihy 's 
^Vest Somerset graiuinar, a iciy common and clmractcnstac 
sound in the dialect, hut difiicult and strange beyond it 

Y 31, T 17, F feu, pete B hears it 111 f dfl, b<!t and 111 us 
E. hears it long m G bo/ile Sv says the o sound is 
(ocm), not('>a), sec (y) 

Y 35 B hears it long in F pair, a schdne, Ac., short in f 
jcicnc, o stockc. E hears (aa) in schane and (oc) in tho rest 
See Sv m (y). 

lutemicdiatc between (a) and (m), a common west Somerset 
sound , yiossihly Si 's “ojicn c fi ” See under (y) 

Y 5, T 21 B hears it in r done, y ouiig, «ji, ti/*opcnco, where 
It sounds dialectal to E., who hears ( 0 ), wlucu see. 

art 7 IX, acute inchoant diyihthong 

J.I) 


g 


* 9/ 

,^lt, C 111 11, r/ce], lover hp against upper teeth 
a turned f, a modifier, laxly used , see mute and sonant (kj, gy), 
lateral flap (ly), nasals (ny, dy) and consonant diphthongs 
(ty dy, tj ny) 

(g gJ gJ* g3 g]Ii gth gw gioh, a ah) 

S 7 o, C 11 3, art 8, E pape, egg 

S 7 J, C 11 5, SN sf, sonant of (ky), which sec, and also (dy) 

S 5 a, Oil S, mid o tape, buzz of (kli), which sec, and also 
(R)h, gich) 

0 11 4, IT la g/iianda, sonant of (ky), which see, formirly 
common in i before (a, a:), as puanl, (nfrison, now generally 
(iresoned in pirl, eiin 111 the itilgar fonn (Qrol) 

Oil 4, mid G Slope, buzz of (kjli), which sec, confused by 
Germans themsohes with (j), palatalized (gh) 

C 1 1 3, VR ^(grhain), or (gh) with the uvula slightly trilled, 

frequent Dutch g, 310 y before (a, 0 , u) in a mild form , 
Lciisms takes the ap sound to ho (rh), which see 
art 12, C 11 2, n guano, sonant of (kw), whidi see , the iiosi- 
tions for (g) and (w) arc assumed at the same time 

^ of (b-»oh), which see , labialized 

(gh) after (u) 

C 11 1, sonant of (k), which sec, theoreticak 
buzz of (o), see aboi e under (grh) 

(U 'll 'h }h, /i, H, Hjh) 

when no letter, and, at most, some sign precedes, used for 
tlie iiimnalysed physem, art 6, after a letter lerv laxli 
used AS a modifier of a owels (ah oh), and cousouautaf hissis 
or buzzes (tL dh sL zL kli gh). Ac, 
idwl: 


simple flatn^ the (h) omitted when another letter precedes. 
« in tlic recoil (htep‘) hap, art 8 proccues, 

the erndest i oice produeible, opposed to (fli), the (h) omitted 

Slkbic^^*^ *"• ’«> s 

K omitted after consonants 

numerals (s f l g g), which arc used for brevih 
art 6, physem (2), the ae ^(Aaa), or “wheeze.” 

art 5. phisem (1). the “jerk” or unflated aspmate, used as 
post aspirate after Indian sonants, as s^ (bne) 
jerked flatus with giadual elotfad art r, „i>, ,, 

or 8coa.od^?'iS.;,;tni."iL,S 

post-aspirate after mutes, thus sn ^ w Uiare fkirili ttiri, 

(1 ia m, t fj, i) 

ar^ 7\v.\*S d? 

^nth (ja) ^iplathong, often confused 

"mlsTveS^^ *nth following per- 

often heard in* Gei^'n!' E ood Icelandic, but 

“S2l 

Y 27 b’ diphthong ^ ^ 

hears (y), £ indines^to^o'lV ^ ^“"o, where B 

ently, see (>1 ™ but Si thinl^ {hlTor 
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J (j ’j i> J j1‘) 

0) ft inoilifior, 8\ ml)ol of ixiInliliiKition, art 12, but this simul 
tmoowa pnlatiil acUou is constantly confnsod witli slicccss 

(j) irl. 7 Mil, used to express tlic innisli of fee, e) towards (i), 
ondin^ 1)1 an approncli to tlio consonniii (j), thus (ee*j, c'j) 

(j) OP (j) without ft dot, nitirks n scnupftlatalizntion, tlio tongue 

being only upinoMiimted to the pnlntnliring [wsilion, oli 
sonod in seieml Ui“i1il languages by LLB 
fi) S Giv6, 1 vcft 

(Jb) S 1 &, C 111 6, 1 7iow , Iiwo (jhlii), hiss of (a) i ory close to iiated 
("ii), art. 4 

K (k kj kli kj kjli krlilvW kirfi, K Kli) 

(k) S3o, Oi3, I npe, porfeetlj nmto, ait. 8 

(kj) S3(, CiS, sv the "back" and "front" of the tonguo 
brought closol> into the (k) and (a) positions, funning a 
coinpiulo slop, tliu "point" inn} rest ngainst tho loner 
glints, and had better do so to at oid the jump up to (tj) 
r/dst, with which this iiiuto is coiistnntlj lonfiml, hut 

(tj) IS more like ■g (kjmh) oi post aspirated (kj), nliiclt 
supplioh the iu.toss.irj hiss 
(kh) S 1 «, G 111 3, o dir/i, si j, see (kjli kieli) 

(tj) C'l'l, ir h e/iia\c, palatalircd (k), art 12 In tlio 1711i and 
ISth contiinis coiislantlj used iti f boforo (a, ns), it inaj 
bo now tonslantly licwl m London before ou in count, 
called (kit'imt), or liner (kjtuiil) foi (kn'niit) 

(kjh) C 111 4, o leie/i, palntalirwl (kh), confnstd w ith (ah) bj Gorinaii 
tliLOiists, but the back of tho tongue is higher for (kjh) 
Liigbah people confuse it w ith coiicai o (sh), which it ought 
iiLiLi to ftpjiroatli, though it comes near convex (sly) 
Lithcr (kjh) or (kjh), tho hiss of (kj), winch was not dis 

tingiiishod from (ah), was tho ongiiial ss now called 
(sh) and toiiftiscd with tj, projiorly (vh), see niidci 0 
(kill) Cl 3, vi( ^ a (kh) witli tho uvula slightly tiillcd, os lu 

Dutch c/i , Lcpsins considoiw both to bo (kh) 

(kw) Cl 2, art 12, r y«ooii (kiciiit), not (kwmi) 

(kirli) C in 2, i*s juAat (kwlmt), o auc/<, buc/i, art 12 labialized (hh) 

(k) Oil, vu J (Kn«0, tho tongue greatly retracted and wctlgod 

iigainst tho uvula Lopsius considers tho projicr sound 
01 \u J to bo (o), tho soimiit of (k) 13} Sjnan Molinni 

iiiodaiis and often bj Egj ptians tho j is lost or rather 
bocoinos hani/ai(,), ns (,na la) for (kna la) said "Em 
pliatio" character attaches to An l>®ro 

written (k krli grh (dss), which Lopsius takes to have 
the values (a kn ah ,d‘, ,1', s', dh') rcsiicetiv ol^ , this 
" consists 111 a iiiodificntion of tho rowol bj narrow mg [tho 
passage below] tho soft palate", theso loiters arc called 
“liigh" b} tho Aiabs because of this vorj high back of 
the tongue They call tho oinplmtic proiiniiciatioii “ thick, 
rough, futt} " In fact (a) becomes («), (o) rciiiaiiis, (o, i) 
become (i , i)), (u) is scarcely chaiigotl Euroiicaiis rccog 
iiizo tho consonants niaiiil} bj this vowel change 
(kh) hiss of (k), considered by Lopsius to bo tho proper sound of 
wliiit IS hero written ns (krli) 

L (1 Ij Ijli Ih Ij IS ISb, ’], ,1 ,lh, I Til, L Lb, 1 1], I ih, 7) 

(l) SOe, GviiiS, art 10, e gnll, tip of tho tonguo far behind 

the gums, roplacod ou the Coiitiiiont bj (,1) 

(Ij) SO 6 Sw sajs "(1) formed lu tlio nlaco of (r)," and hears 
It 111 IT !f/i, 81 If, 1 II ffi, where LLll and E hear (Ij) 

(Ijh) S 2 * 13 sav s it IS " a V arioty of dcfcctivo s," theoretical 

(Ih) & 2 c, C V 11 8 , Hated (1), not Welsh tl 13 hears it boforo (t) 
111 felt, ns (fi lilt) E licars no trace of it, any iiioro Ilian ho 
hoars (“o) ui («ot) 

(ij) C V 111 0, art 12, IT pfi, 81 ff, in f/i LLB and E. hoar this as a 
inlatahrod k (1), not Coiitiiioiital (,I), tho palatalization 
having rotmetod tho (,1) 

(18) C V ill 8, V oicod form or buzz of unilntoml Welsh If, soo (18h) 
(ISli) Cvii8 , 01 more conv oiiicntly (Ihli), Welsh ffafl, put tonguo 
in iwsitioii for (I), rniso tho loft side to touch tho palnto, 
lot llatns cscai>o bj tho right side, Tho tonguo is flieii in 
tlio viosition assumed g/Ver making tho uiiilatoral click 
(tjSt), soo (Jli) under II This nnilatcmlit} is insisted on 
by Salesburv,' and P was thus taught in Wales. Sw ® | 
also insists on it Some Wolshmeii do not. 

(’1) k litt/c, s} liable (1), tho v oico of tho Intornl Ilaji suIBciiig to 
fonn a sj liable when final 

(,1) serf, CviiiS), 1 fait, tho tip of tho tonguo against tho 
gums, ns 18 usual out of England 

(Jli) S 2 rf, Q V 11 0, tinted (,1), occ F jioupfr 

1 II J mifUHrfntioiit 1 » 0 I 

* Norlh Volbh In Trans MiM Soa, 18S2'S4, \u 418. ‘ 


(i) 

(111) 

(I-) 

r 

(b) 

(ifi) 

(1) 


lino drown throimh It The back of toiiLmo i^S IS 
high as for (k) St.® fimls p I after a vowel in tho same 
syllftblo half giitturol , this is unknown to Eiiglishmon 
S 2 <1 13 calls It “ the hiss of a w atcr fowl, " tho hiss of (7) 
theoretical 


Cviii7, rovorted f, the uiulcrpart of tho point of tho tonguo 
coming against tho haul palnto, used in conjunction vvith 
(ii) ill south west England, ns wor/d (vvjiid’l) Ihoso 
who used rotmctwl (r ) say (war, d/1,) 

0 vii7, fintad form of (i), tlioorotical 
Irish Gaelic “broad" ff, ns in n7t(thc I being w nttoii singly 
bocanso of tho following ( , nt the i ml of a w ord 1 1 is nlw ay s 
written tl), tonguo iii tho same jKisitioii ns for (fi), whuh 
SCO, but with the Intornl omission of tho I class [Locky, 
MS communicntlon ] 

Irish Gaelic “ slondor " ff, as in Irish Gaelic, nii/t , this bears 
tho saiiio relation to (1) as (tj) does to (t), see (Ij) [Lccky, 
MS conininmcntion ] 
tunicd 1, tho gndiial gloltid, ni t. C 
an ovaggorotcu form of the gradual gloltid, art 6, and see 
(iilh) under IF 

turned L, hn rot, glottal i Dondors says “sing a note ns 
deep ns possiblo, and then try to sing a lower oiio, the 
V oico wiIiIk) replace 1 by a pcculini cinckhng noiso," w liicli 
IS ( i) , it IS tho common form of dk r 


M (in mil ’in, k) 

(m) S Sy, G \ 13, art. 11, l niiMiiwnng 

(mil) S Iff, Gixl3, Hated form of (m) B hears it before niiitcs 
111 iilnco of (ill), ns cnmi) (ka.mhp), E does not, art. 11 
(’ill) syllabio «i, !• chnsiii (kn-z’m) 

(It) turned m, Gvil2, i dofuctivo r in vewy (vokO voij, diller 
iiig from (brh) by linv iiig light and Hal in place of looso 
anil round ]i]>s, with niinuto instead of cousidoriblo oxctir 
sious of tho Hap 


N (n nj nb nj, ,n ,nb, ’ii, ir, it ly) 

(и) SSc, Cv8, p no, tonguo ns for (t), mouth open or closed 

iiidinbroiitly, ns tho tonguo is an oiroctiinl stop, art 11 
(iij) n ims.ali7cd (1j), which ihoso take to be it ffii who assume 
IT fft to ho Oj), soo (ly, qj) 

(nil) S4e, GixS, iiated (n), used m Cumhoiland fur initial Iv, 
in ^now (nhoo) 13 hears it boforo mules, ns lu bent 
(b>nht) , E doos not, sco art 11 

(ly) nasalized (dj), tho longue lies along the palnto in tho snnio 
w ay ns for (dj), but tlio nasal mssages are now oiion LLll 
and E hoar it ns palatnhzod p (u), not (,n), IT gn, bi fi, 
in nJt, K gn St* takes tho i' sound to bo (qj) E 
has not detected (qj) in iintlvo if sponkors, after long 
contmnoil express ohsoiv alien 
(,n) S 8 rf, 0 X 0, P naiii, tonguo on gums 

(.nil) 8 4 rf, C IX 0, Hated (vu), thcoroticnl 
(’ll) syllable (n), F open (oop’n) 

(к) 0\7, rovcrtcil (ji), tonguo ns for (t), sn Hj, south west e « 

111 connoMon with (n), as (IniRN) ran 
(n) Irish Gaelic "bioad"HW, as in drant (tho » not doubled 
because of following t), tongue ns for (t, fi), winch soo, 
but vv ith nasal passages open [Lccky, MS commumca 
tion 1 

(ry) this boars tho snmo relation to (n) that (li) doos to (I), Insh 
Gaolio "slondor" «», ns in him [Lock}, MS com 
imnncation ] 


O (o oh OA 6y, 0 oh) 

(o) V 8, T 12, short it open o, nfi, long in p oro (ooa), winch is 
fast deeding in London to (aaii) 

(oh) V 20 wv amt Sv hoar (oh) and uoitlicr (o) nor (oh) in v 
homrao, winch E henro ns (oni), v cry diHorcnt from p (om) 
13 hoars (oh) in colloquial oloquonco, jilnlosophj , opinion, 
and Amcricnii whole, in all of winch E. hears (o) 

(oa) art 11, P voftti a coin oiitioiinl form, not to bo confused 
with (nv) 

(6} ) nit. 7 in, tiicorotio fonn of a eu, sco (a'j ) 

(o) V 7, T 13 13 hears it short in F goer, inoioor , E in poetic, 

folloioiiig 13 hoars it vv lion long iii i nlwnjs and only 
with tlio vanish (oo’io), art 0, art 7 vih E licnro (oo to) in 
tho pause, but otliorwiso gonorolly (oo), and (dou) is always 


UITUUWUO. * , * / \ 

’ WO V 10 u this 18 n nu\turo of (o) m ith (i) or is (o) wiin 
ndvancod tonguo, that is, (,o) , bo boars it iii F lionimo 
(ohm), wlioro E bears (om), sco (ob) 

03 (oo oev oo'y, m a'li, o-j oo •o) 

(m) V32, T18, P vc?/f, fibiickc Sco Sv under (y) 

Ucv) art 11, orinasal f wi, cbncKii, conventional symuoi 
(co'y) art 7 ni — 

a Fnnltnhe I htlotogtc I VUUbemli bjinahc, p. 71 
* JH</,p V7 
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(fie) 

(o-'n) 

(ffi) 

(») 


SPEECH 

br^yine(un) and suddenij opening thd moutli, 
acntoSait diphthong, art. 7 ix, or (nn). hegnn the 
mouth open and ^ ^ 

in ' ^ 

A" 9 

form of Ls MPi 
Y 22. B hears 
heats it in the 
dialectal 


s 0 TJ 3^^ D S 


(sj) 

ifi) 


second clement m j). High «/ 

ipielen, stehen, where (sh) is not admissible 

* % I fo\ nT+ 1 




LLB heats 


, 

!Ta Ent an Enchshman’s (tj) IS quite in 


L conic 9 Stv occ. IjS foTn> 

1 It as the regular n sound of er ir pr Sw 
e first element of how (hm'tt), arhich E. finds 

r^i n south west English sound of (a) threngh which a 


the latter 


P 

(P) 

(ph) 


, art 8 


(P pli Px» P^l* . 

!?;■ hp. 

° oSy without the teeth, mouth in position for blowing to ^ 

cool, flated form of (bh), which sea 

(prh) Ct 13, flat^ form of (brh), common mth babies before they 

(pO 

(phi) 

(0 


(*) 

(SJ) 

T 

(t) 

(tj) 

(th) 


(^3) 

(.t) 


mute of (ph), the lips closed flat to form a complete 

SZ^^middle of lips in contact, flatus expelled from each 
corner of the mouth, theoreticah , ^ 

Cl 11, mute of (f), loner hp fonmng a complete stop with 
upper teeth, theoretical. 

Q (q qi qjh qh qj) , , 

(q) S8«, CxS, r smger, finger, (g) with nasal passages open 

(qj) S86, Cx6, s\ af, nasal of the lalatal senes, see (kj gj) i j 

Bonn considers it to bo F pit, and Sw hears it iii i and 
IT pn, sP fi. Pit uA, in all of which LLB and h hear 
(nj)oiily 

S 4 4, Hated (qj),theoretieaL , it) 

Sia.CixS, Bated (q) B hears it before mutes, as sink 
(stqbk) , E. does not, art II m 

Cx4, palatalised (q), dilTerent from (qj) 

R (r th ish, t, t,h, ,r ,rh ,, » rh m, i ,, B B,, a) 

(r) C vi8, E nng, tip of tongue far behind gums, flap weak in (^j) 

England, strong in Scotland and Italy 
(rh) C V 8, fated form of (r) .. a . (t) 

(rsh) pii prsez, tongue in TOSition for (sh) with point flapped 
(r.) S 5 e, 0 u 8, imperfect (d), the tongue not quite m contact, 
almost (zhj) , imperfect (r), the flap being omitted, 
aidered hr B and Sw as normal (r), a si^ for flai _ _ 
bemg added where a trill js nsed. Sv mokes e r heforo 
a rowel regularly ( r„) To E., a horn Londoner, (r„) before 
a vowel IS very diffit^t to utter 
(r.h) Sic, flated (r„), theoretieak 

(r) Cti 9, ap rey, it rk, fully trilled r with the point of the 
tongue advanced to the gams. 

(jh) C V 9, flated (j), occ rnfltre j (h) 

(,r,) alveolar nnflapped (,r), see (r,), possibly the "soft sp r in 
amar, arado, breve 


(qlh) 

(qh) 

(TJ) 


(P) 

(rh) 

(no) 

(r.) 


(B) 


(K.) 

(•») 

S 

(») 

(sh) 

(shj) 


C VI 3, Parisian Pans, uvular r, art 10 (3), resembling toh) 

0 V 3, flated (r), common as a o final r in the pause, and then 
greatly resembling a faint (krh) 

C n 2, labialized uvular (r), regular in Northumberland, 
nntnllcd uvular (r), heard faintly between rowels in North 
umborland, in veiy, merry (vaV.i, maV.t), almost (v’ai, 
in ai), like it tat, mai 

C VI 7, reverted or cerebral r, the nnderpart of the pomt of | 
the tongue brought near the palate, and, according to £. s 
oWrvations, allowed to flap, bat constant!} asserted to 
bo nnOapped, see (rj Common in modern Indian, not 
in SN, and found in Norway and Sweden ^ The charac 
tcnstic of south of England dialectal speech, and parent 
of received e r and the vocal degeneration of r, art 7 
Tiu By some considered as greatly retracted (r,) 

Civ 7, uuilapped vanetj of (r), supposed to prevail for (e), 
winch see 

art 7 vii, folly degenerated vocal (e), which may be followed 
permuisively hv a trilled or Happed (r), forming the mur 
mnr diphthongs 

(s sh shj g, ,s ,sh, s, erj) 

SI fi, C ni 9, E seal, busing, with a convex tongue forming ' 
a central strait, the sides being hold firmly hj the palate 
and teeth, point tense and nnrnffled, ivith many uneon 
scious vanctics. 

S 1 f, C 111 7, r nwA, tongue retracted in respect to (a), upper 
surface rather hollowed than convex, see (^h, shj) and occ. 
bps projected, ns r ImsJi (hash-) 

CmS, (sh) with convex tongoe, tip somewhat depressed, 


arit-sh) or (:tj) , but an Englishman’s (tj) is quite i 
Aiu*J^(^d), according to Lepsins a close emphatic s i)r(i‘), 

Ir^^aehc nrtetiyiajQo,) fteasnre, s of the same senes as 
(tj), uluch see [Ltckj, MS communication.] 

(t tl th tj, ,t, tli„ f, T TI, t tj) 

S 3 c, C 1 8 , E ioo, tip of the tongue far behind the gums, 
generated by reverted (t), inth which it is confused by 

Indians, who use their cerebral :y ^ for e (t, d) 

E chest=(^sbj), art 12, not to he confounded jvith(kj), which 
&6C e 

Sld, Cm 10, E rtin, Icelandic ]j, mg 8, Ar «i>, ol 

tongue against back of front teeth, hiss produced bj flates 
escaping between tongue and teeth, not necessarily oe 
tueen the interstices of the teeth, as Sw aajs 
Cl 6, Hungarian ip, palatalized (t), art. 12, see (qj) 

SSa, Cl 9, F tos, nsnal Continental alveolar with the 

tongue against gnms, i» TT, found in some midland and 

northern e dialects before r or -er, see (,d) 

Cm 10, sp 5 everj-where, and c before e,7, voz ropo, eweo 
fisnto, lisped (s), tongue against gnms, and hence a retractea 
(th), see (dh,) LLB hears it in it vnao, where it is gener 
allj nasnmed to be 

AE h (faad), which Lepsins desenbes as a dose emphatic 

Ci7,^rOTwte^^ or cerebral ss ?, with undeipart of the point 
of the tongue against the palate, common in south-west s 
m connexion with (b), parent of received E (tl 
consonantal diphthong =(t^i), heard m AVutehire m con 
nexion with (t), as (ai tj) nth , , ~ t 

Irish Gaehc “broad’ ^sl aspirated mute, as in Irish Gaeuc 
alt, (6, ill The place of the tip of the tonme is aj^rentlj 
nnirnwrlant, but it is generally assumed to be dental or 
mterdentah The essential points ore that the tongue is 
laterally expanded and slack, while the back is raised, 
leaving a hollow m the “front " It is followed by a slow 
Sated glide, while the position changes to that of the 
vowel, resembling a greatly predominating (th) mixed with 
(kh) "Hie voice is not put on till the vowel position is 
reached. This is constantly used for (th) 1^ Irish speakers 
ofEnghsh. [Ledi>, MS conununication ] 

Irish Gaelic “slender” form of postaspiratw mute, os in 
Blit, of a knuckle , the tongue is sprea^g and slack , the 
part nearest to the palate is about an meb on the mner 
side of the tip, bemg more towards the hack than in the 
position for (s), the “front” bemg also raised , the tip is 
not turned up and its position is unimportant Tlie glide 
of the post-^untion sounds like a predominating (ah) 
mixed inth (s), being tighter at first and looser afterwards 
than the £ (ah) [Sec^, MS communication.] 

(u fia, w «]i ifiU, 7fij, tr) 

V3, T15, short E to unemphatic, F pottle, replaced by (n) 
in E , long E too Some phoiietists moke the e long (uuj 
to be always (tin) or (itw) 

art 7 m, where (u) replaces (w), r oie (ua), Ota (ui), in soi, doigt, 
&.C. LLB considers that (s, ,d), &.C , are labialized, art 12 
Y 4, T14, E fttU, wood, woman, ooifild, "wide " form of (n) 
Y 16 B heats it in the “colloquinr use of E awfwl, fissure, 
natiire, fortime (which E. does not nnderstand), but sais 
also that it is (w) with a raised tongue, and hence=(«f) 
Sw hears it in swn itpp, Sv and St m Norwegian hi/ska. 
art 7 Lx, grave mchoant diphthong, possibly Sw 's (itw), com 
mon dialectall} m Cnmoerlaiid and Westmorland, 
midland e vowel replacing (a, a) EL feels it to be near (o*), 
or to be a “thickened ’ (u) , Mr Hallam, to whom it is 
native, considers it to have the tongue intermediate to its 
position for (o, n), and the closure of the lips equal to that 
for (o), but made with flattened lips In yorkshire, 
Cumberland, and Westmorland it is replaced by (it), with 
which most received speakers confound it 

Sw hears it long in Norwegian and SWD hits, Mt, and 


TJ 


(«) 


(ua) 

(«) 

(iih) 


(da) 

(«i) 


(tj) V15 


^V8 it is not far from F Ittne, hut see (y) 
it intermediate between (n, y) 


St* considers 
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V (V, A) 

(\ ) S 6 j, 0 iv 11 , E veal, voiced ( 0 , easy for E, r, it, hoiieloss to o, 
«r. An, MO, and Hungnnan Indians uso (v) voth loner 
lip against uppei teeth, but the dentality is not prominent, 

thoj read sn cJ in this fashion nhon not folloiving a con 
sonant, nhen it does, it reverts to (ii) rather than to(i\), 
08 (annsiinara), not (anuswaam) In Bengali both c( 
are called (b), n Inch may bo compared with sp (bh) for (b, v) 
(a) a turned v, regarded ns an imperfect N, without tho lost 
upstroke, n, after a lowcl represents v nnsalitj, art 11 , 
and used also for that of pn and niodcni Indian, in which 
tho nasality seems much harsher, nnttoii like Greek ij 

W (\y m 1 i, w ipj, 'to) 

(n ) S 5 A, C IV 13, E tee (n ii), with which compare e wo (i ii), otti 
(iii) and o iwo (him) , possibly ah j 
( wh) S 1 A, C 111 13, F wAo 3 , loAioli, leAcol, icAalo, ns distinct from 
lonj , loitch, local, wnil , tho distinction, however, is nearly 
obliteratctl bj received speakers, uho uso (w ) for both (w, 
wh), uhicli IS like sajing veal, vale, wlo for/col, /ail, jllo, 
jot thoj laugh at tho Somcrsctslnro peasant for using 
initial (v) for (0 Some consider (uh) to bo (hii), moaning 

(uhu), and others to bo (liii) 

(lo) a modifier to show labinlizniioii, art. 12 , see (kto) 

(ipj) art 12, symbol of LLB ’s presumed palnto Inbializatioii, by 
attempting to pronoinco ' j ) at tho same time ns a preceding 
consonant, as f lui, mitt, nhich on this hjpothcsis arc 
(,lirji, ,niPji), and not (,ljl, ,nj() 

(’ip) an indefinite i on ol sound approaohiiig to (u), towards nliich 
E (oo) vanishes, art G 

Y (y yl, yj, y -i) 

(j ) V 28, T 10 B and E hear this in f «no Sw thinks tho F 
sound to bo (i) Si , speaking of tho two senes of loiicls 
* (ip all) and (i/ oe nih), says iihnt is equivalent to close n il 
111 ilbor = (p), the lips being often pressed against tho tooth , 
open off in liiftto =('>]), sonioiihnt more opon than (p) , close 
o B 111 Echdn = (oo) , opon a o in bScko = (ah) Si also 
makes F « 111 Ikiio and DV y in li/s = (i) , F eu in pen = 
('>) , Bii D d in for = (oil), which last ho bolioi es to bo tho 
voiiol nasalized in P itn Sii also makes E^ yin l^t = ( 3 ) 
and F cit III peuplo = (oe) 

(yi) art 7 1 , f IihiIo, sco also (loj) 

( 3 ,) iiitonncdiato betiioen (y, p), frequent in west Somerset and 
Uoion, where it replaces tho rccciicd long (uu) and tho 
received diphthong (lu) 

(y) y 14 B considers that F (1, t, e 0) 11 hen unaccented tend to 

( 1 /), as in return, limit. Saint Paul's, captain, thero is, and 
rcgnlarl 3 unaccented the Sii hears it os occ E in prett 3 
E. has not observed this change 

(p ) V 13 B hesrs it long 111 Amcncan sir Sw ' sa 3 s “ tho only 
Bussian lowcl nhn.h offers any special dillicnlty is the 
M, first correctly idcntiricd by B ns ( 1 )" Lepsius® do 
senbes it ns having (u)-tongno and (i)-lips, which would 
give (a), and not (p ) Sw ^ also idoiitilios both North 
Wclsli « and occ. y, ns in silt, tv, with (p), replaced by (i) 
in South y ales Tho fl and Bohemian y havo tho samo 
Eouud 

Z (z zli zlij 7 j, ,z ,zh, z) 

(z) S G c, C IV 9, 1 real, buss, not in sr or Indian 

(zh) SG/, Cip 7 , E dipision, f j says the f and f sounds 

nro different, tho f being more dental 
(zlij) Civ 8 , poiced (shj), found in e (dj = djzhj) 

(zj) Civ 6, FL Ics', voiced (sj), iialntalizcd ( 7 ), art 12 
(,z) C IP 9, IT lo solo, according to LLB tJsnally concoip cd ns 
(,d.z), poiccd (,s), which sco 

(/h) p oiced ( sh), prhich see, heard by LLB in it rcyio, nsnallj 
nccoptcd as (,d zh), for which tho Eiiglishnian’s (dj) is 
sufliciontly intolligiblo 

(s) All io (soa) Lopsius considers this to bo a close and omplintio 
(dll) — that 18, ( dh*), sco (n) — but that in some places it is 
incorrectly pronounced ns an emphatic ( z) and in others 
ns an emphatic ( ,d) 

Numebals (e 8 9 I 1 P g Z 81 S * ®) 

(j-) Kaffro rop orted click = (tJ), see (JIi) under H, Apploynrd s j 
Is) -An ^(gdin), SCO art. G (4) 

(gli) "trilled whoezo," diffcnng from (A) solely by a mttlo of 
mucus 

(f) Hottentot bilateral palatal click, Boyco’s ge = (<3 j:), sco (4:h) 

(g) Kaffro dental click, Apploy'ard’s c = (ft), see (Jli) 


1 “IliisBlan Pronnnolatlon ” In 7 mii*. Phtlol Sot, 1877 70 p CW 
z "Dio Ambischen Bprachlouto und Bclnp isebes p, in Tmiu BtHIn Arad 
Rid , 1801, p. ISO 

* “ Spoken Iiortli Welsh, In Tram Phtldl Sot, 1882 81 A Ibtd.,x> 43 




( 8 ) 

V) 

( 1 ) 

(') 

(') 


^iJiiioyaru 2 

to start a horse, soo (Jh) and (l 8 h) 

■Wnoo(North Amoncan Indian) guttural click = (Kt),sco(±h) 
modifier, moaning properly “with raised tongue,’ usodlavlp 

SCO (k) o ji 

modifier, meaning properly "with lowered tongue,” used 
pen lavly, ns in (?„ y,, tij, p„ b„ iili,, bhj), which soo 
modiflor, meaning "intornnlly rounded” by compressing 
arohos of palate, ait 4, ns 111 a parrot’s puss (p<H''s) 
modifier, meaning "ppitli projecting lips,” commro (iiiis, 
p'li's, p^K^s), and Devon (oo'y!®), art. 7 111 


Points (, , ' ’ ‘ 

(,) clear glottid, art. 6 (1) 

f ,) chock glottid. An hamzn, art G (3) 

(‘) 8iuldoiilystop,ornbsoncoofrocoiliiithopnusc,ns( stimn-wnk‘), 

not ( sarnn wnk‘) 

( ) (1) after a powol shows that tho syllable has a sccoiidnn 

stress, ns (no minc« shun) nomination , (2) before a pvholo 
word indicates tho secondary omphnsis usually shown by 
a capital, as (paaI, paaI) pall, Paul 
( ) boforo a letter shows that it is ospccially strongly uttered, 
oiiiphasis on a single olomont, ns ( hrot, luiot, liiat) Aat, hat, 
hnf, 08 distinct from “at, hot, had,” sco (k) 

( ) (1) after a vowel shopvs that tho syllable contnining it has 

tho nniicipal stress , (2) profiled to n wonl shows it to bo 
omplintic, asubslitiito for italics, ns (•wtl)i koni T wil hii 
knm?) will ho como ? will Ac come ? art 14 
(’) (1 ) before (h), soo (’h) under H, criido voice , (2) before p oiccd 

letters, rondoring tho p oico syllnbically prominoiit, sro ( 1 
'in ’n), kc. , (3) more laxly used in (^, w) for indofinito 
vow els near ( 1 , u), (4) after sonants, p oiccd recoil, as(dcd’) 
dead, art 8 

(*) (1) abbreviation foi (‘h) flatus, which sco under H , (2) before 

p oiccd letters iiidicntes whisper, art 4, (3) after mutes, 
flntod recoil, as (dot*) debt not written unless it is neces 
sary to call attention to it 

(") bofoic p oiced letters, reduces them lo flated, ns (" 11 ), art 4 
(,) after a vow pi or consonant nasalized by partial opening of 
nasal passages, in Gaelic, south o, occ Amcncan 


(0 


n 

0 

(') 


Accents , 


J. 


(t) 

(t) 


(1) mark of diplithongization, placed op or or after stres.sed 
clomont, art 7 , (2) after (a) and not over it, ns (n'l), dis 
tiiict from (di), mark of unnnalyscd diphthong, art 7 
in place of Qi niark of slurred diphthongs, art 7 
(1) after a letter shopvs retraction, ns (d„ dh,), kc. , (2) (,) 
more retraction 

( 1 ) OP or or after a vowel denotes medial length, often united 
ppitli diphtliongal 0 forming a circuinllcx, ns (fit, o''i) , (2) 
after a consonant shows that it is hold, tho [losition being 
mamtainod throughout cpon when mute, ns (dct‘), used 
for tho north of England definite article (tmnn) tho man, 
distinctly different from (tman, tuman, utniaii) (,) pro 
fixed to a letter means "with tongue advanced towards 
tho teeth,” see (,t ,d ji) , (3, 4) ( , ,) more advanccil, ns 
(t) tongue point some way behind fpiins, ( t) tongue point 
on gums, („t) tongue point on teeth, ( ,t) tongue point on 
upper lip 

Signs (tli + l)!,), , „ 

abndgment of (Jli), which soo under H 
mark of trill or flap, used in tmnslitorating B and Sw , 
thus their equivalent of (r.i) = (r) 
symbol of inspiration, art. 2 (2) 

symbol of glide or speech sound with changing position, 
prhon simple juxtaposition is insnfliciont, arts. 2, 8 
tho second half of a parenthesis 0) at tho height of a 
non ascending lottoi, symbol of *‘brcak,"showing that there 
18 no glide between the letters juxtaposed Thus (s+ 11 ) 
18 usually pvntten (sii), but (sjii) are tho two letters and 
their sounds (s,ii) without any glide, of great uso in thco 
roticnl discussions 

0) tho second half of a parenthesis placed between tw 0 letters 
shows that, though tlioj belong to different pponls, they 
run on with a glide as if they belonged to tho same 
very convenient in dialect pvnting, ns (ool';d)a man) old 
woman, usually wntton ole dwnvnutti by dialect writers , 
here (') shows that (1) is hold, but (;) marks that it docs 
not run on to tho (d), which, hoppcper, is shopvn by ()) to 
belong to tho same pvord with (1), but to mil on to (4) in 
tho next PVord , , 

(1) IS r cut at the height of a non ascending letter amt sliows 
that the letter it precedes is scarcely perceptible in speccti, 

as ( mhdh.rlidh,) Mndnd , 

Thero nro many more palneoty po letters and signs, hero omitted 
for brevity, but found nccessarj for phonetical 
21 Praclieal .Alphabets —The abopo alphabelical list comprises 


ii 


+) 


(/) 
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1662 ho viBitod the umvcrsitica of Basel, Thbiugw, ftnd ' 
Geneva, and commenced the study of heraldr}, 
pursued throughout his life In Geneva espe W : 

kliKious views and tendencies were turned in the direction 
of lus subsequent Pietism He returned to Stmsbiirg in 
1663, where he was appointed preacher vnthout pnstottil 
duties, with the right of holding lectures in the «ni'crsttj 
Three years aftornards ho was invited to become the cUict 
pastor in the Lutheran church at Pranhiort-on thcMnin 
Ho had previously married a lady of his inoihcr s choice, 
who made him an excellent wife and bore him eleven 
children Immediately after hn removal to PranWort he 
commenced that lino of pastoral work wliieh ^s^ucd m the 
movement called Pittisw ( 7 »’ ) 1<58G he accepted f ic 

invitation to the first court cliaiilnmcy at Dresden Jhii ino 
elector John George HI , at whose pcn-onal desire the ])Ost 
had been offered to liim, was soon offended at tlic fearless 
conscientiousness v\ith which Ins chaiilaiti souglit to dis 
charge his pastoral duties , and the opposition of the fravon 
nmvcrsiti of Lcipsic <0 tlic Pictistic moicmciit and to 
Sponer personally hcncd to render the clmjilain more dc 
cidcdly a jyfreona inrfrata to the elector Sptner rcfn'>c»l 
to resign his post, and the ISaton Ooicrmncnt litsitntcd 
to dismiss him But in 1 001 the Savon rcpresciilntive at 
Berlin induced the court of Brandtiihurg to offer him the 
rectorship of St Nicolas 111 Berlin with the title of “con 
sistonalrath ” In Berlin Spener was held m high honour, 
though the tendencies of the court and tlic Govomniont 
ofiicials were rather rationalistic than picti'-tic One of ^ 
the most important works of tins period of his life wns the ^ 
foundation of the unncrsitv of Hnllo {IC'D), viliich he, 
directed All his life long Sjiciier had l>ecii otpo'^cd to 
the incessant attacks and abuse of the orthotlov Lutheran 
theologians, who generally charged Jiim vi ith the errors in 
doctrine and extravagances in jiractice of follow ers who 
had borrowed from him cvciy thing rather Ilian Ins w i»doni 
and caution ^^ltll bis ycarsi Ins ojijioncnts nniUijilitd, 
and the movement wlneli ho had inaiigiiraled jircscntcd 
increasingly matter for hostile criticism In 169 1 tlie 
theological faculty of Wittenberg formally laid to his charge 
2G4 orrora, and only Ins death Cith Fcbruniy 170r») rclcvcd 
him from these fierce conflicts 
Tliongli Spener lins been jnstlj cillcd “ the fstlicr of ricti'ni,' 
liatdly any of tlic errors and none of the Cstniigaiiecs of flio 
movement can bo ascribed to lum iKtsonalh So fir vvvs be froni 
slianng them that llitschl maintains (li p 1C3) that " he wis bun 
self not a Pietist,’ os be did not admatc the qiuctistlc, legolistir, 
and stmi separatist practices of Pictisin, thouLb they ircre nioro or 
less ini olved in the jpositions bo assumed or the praclJccs wbieb bo 
cncoaraccd or coumved at. Tho only two points on wbicb be 
iJopartca fiom tho orthodox Lutheran faith of bis day were the 
requirement of regeoeratioii as the sine jirn non of the true thco 
lomn, and tbo expectation of Ibo coincreion of the Jens, nnd the 
foil of rajiacj as tno prcludo of tbo trminpb of tlio clmreb Ho 
did not, like tho later Pietists, insist on the nccessitv of a consetons 
crisis of comcrsioii, nor did he cncouragi. a complete I'rcacli he 
tween tho Chnstiaii and tlio scciiiar lift 
Snoner was a voluminous rmter 77io list of hts published 
worKs comprises 7 vols folio, Gi quarto, 7 octnio, 40 duodrciino, 
and in one year ho liad answered 022 and bad still to answer 300 
letters. Tho most important of bis works for tlicir bearing on his 
bistoiy 0 x 0 ThtxHoqtsehe StdenUn, 111 4 parts, Hallo, 1700 1702, 
Mbit iheolopiseheJBedaiXen, with a bfo of Sponer by Caiislcin, IfalJc, 
1711 , Oonnha cl judieia Iheolooiea Zoltna (nostlinnions), Frank 
fort, 1709 ‘ 

Speiifr viUt Ktac XtU (Berlin 182 g, W eU 1853 
??»« *" ™lt » lifOl FnevlIopMIe (Jil eel , soL xh) . 

is^rj mtedilJffficT ilnJUHmtu ft 
Vr^rangvnd Wexn drs Plttlmui let 

SPENNYSfOOR, a market town of Durham, England, 
18 sitaated on tho Ferryhill and Bishop Auckland branch of 
the North-Eastern Railway, miles north-wcat of Fertx 
bin and B south of Durham byroad Within recent years 
It has iner^d with great rapidity owing to the production 
of coal and iron, nnd in 1865 it iras fonned into a market 


town under a local board of health It povesses a town 
hall, a mcchanic.s' institute nnd reading room, and two 
market halls A school lioard was fonned in flic 

population of the urliau Faiularv divlnct (ana IiC aens) 
111 1871 was 1627, and in 1881 it was 1)917 
SVLN8.LR, r.uMbMi (r r»ri2 ir>99), Eliailicthan yKict, 
was Iwn in London about tbc vear I'l'i'J TUl reecuHl 
date of Ins birth rests on a pT-'nge in vonmt lx of the 
/Imoref/i He sjicaks there of having lived forlv-onc 
xcftn», the AtnoKUi was j»uhli‘*hcd in 1 lO*), and du«<Til)rd 
on the title j»ago ns “ written not long Mnce ” this would 
make tho year of his birth Ifi'jJ or I'i'i'l know from 
(ho Prathnhinmn that Ixindriii w,as his birthjilni t This n» 
Ico-st Seems the ino'-t imtiiwl intcriirclntion of ihi words^ 
•' Ml rrv Txuidnii, my iimvl 1 indiv jiiir*''. 

That 1 <) 111* give tbi' lih s fiOtt imliv* ‘■uiiree ’ 

It would ajippar from n rtrtnl discovery bi Mr ll )1 
Kuonlc"' that the nhtinnship of tin. jiotl to the iioWe 
fninih of SpciiLir, if it exmiid nt nll—nml ofiicisl mxn> ^ 
such 03 Sjicnscr (Dispenser) or Slewiirl (BttHnrd)o'irrj ho 
proof of coiisangimiily — was nnioJ*', ami that the jfOctV 
kiiiMnon iinist be sought nniong the' ImmbUr S|*'’ii‘cr'. of 
northeast I^nncashirt Robert No«ieJl n I ondoii citireii, 
left a Mim of money to U distributed in variom chanties, 
and in the nccomit-liooks of his cvcciitors Mr Knowles 1ms 
distovcred among the mini sof other lie iitfii wnts “],dimind 
Sjiensorf, wholar of the M< reliant "lay lor School, nt hts 
going to IVmhroke llnll tn r’anibrnlge ” llni date of tins 
bencfnctmii is HSlh April -Is (he {xi* t is known to 

linvcbctvi nuairof J'cmbrolr the nhntifiotion is kyoml 
elivpMtc Till (Ins cliscoi cry itwasimtlnownwliire S|>eii'er 
reccnifi hit f-chw} edneatton 'Hie Fpcnifations as to tin 
pod s jvircntago startcil In the Now s II M.S arc iiaturnlK 
more uncertain Vr Ivriowhs fcminl t/ine fsjunser m the 
liooksof the Jfcrclmnt Taylors, ami toiiclmli-d that the 
pporctl ol them, John Ispuisor, n “free joiinii v man ” in 
the “art orniyslcn of clothnnking " iiiikdit have ken the 
fiocl’s father, but he afterwards nlintuloncd this themy 
-Mr Grosarl, liowevir, ndliercs to it, and gives a confident 
solution of Mr Know Ics’s dilficultit"* Nothing npproat hing 
cerfnmlv can bo reached on the jvoint, which is not itself of 
much imjiortancc The connexion of Kpenser w illi I-nu 
caslurc IS also supjiorted by tlie Nowell M‘' S'everul 
,Si»ciiscrs of that county apjmar among the “jioor kiiis 
folk" who profited by Nowill s Iwuintx 
It IS natural that a poet sosteipe*! in jHittn n.s fspunspr 
aliowld show Ins fnciillv ntnvciy early age, and there ij, 
strong reason to believe tbat vinics from his pen were 
published just n.s he left sihool at the age of htxUcn or 
seventeen Certain pieces, translations from Du BeJlny 
nnd Fctrorcli, aftcnvnrds included in n volume of jiocms 
hy Spenser published in T)91, are found in a ini^cellany, 
Thinirc for WorUUmfo, ivsuid In a Jlciiijsh Frotcstaiit 
refugee, JohnvnAder Noodt, on 'the Soth of 3hy IJC** 
Tlic translations from Du Bcllav npjicar m blank verse m 
tho mwccllauy, and are rhymed in sonnet form in the hler 
publication, but the diction jj, Mihstaiitialh the same , tho 
translations from Potmrch are republished vnth shcht 
vanations Poets vi ere so carclcs,s of their rights in those 
days nnd pubhshcre took such hhcrtwi that wo cannot 
dravv for certain tho comhision that would bomevitnWc if 
the facta were of more modem date, but tho probabilities 
nmtiint these passages m Yan dcr Noodt’s r/m/mnlthoiigh 
the editor makes no ncknoiilcdgmcnt, wore contributed by 
the Bchoolboy Spenser As tho evercisos of a achoolboy 
writing before our poetic diction was enruhed by the 
peat Mvia^VbaTis, they nro remarkable for a sustained 
command of expression which many schoolboy s iniir ht c\ 

pnnl^t 1877 "J’ *** /(oiert ilo.crf/, jiriTitcly 
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liibit itT translation now, but nbicb nas a rarer and more ] 
significant accomplishment when Surrey and SackviUe Mere 
the highest models in post-Chancerian English 

Little IS known of Spenser’s Cambridge career, except 
that he was a sizar of Pembroke Hall, took his bachelor’s 
degree in 1572, his master’s in 1576, and left Cambridge 
mthout having obtained a fellowship hfi Grosart’s 
inquiries have elicited the fact that his health was not 
good, — college allowances while ho was in lesidence being 
often paid “ Spenser mgrotanti ” One of the fellows of 
Pembroke strongly influenced his destiny This was 
Gabriel Harvey, a prominent figure in the university life 
of the time, an enthusiastic educationist, i igorous, versa- 
tile, not a little vain of his oivn culture and literary powers, 
which had gained him a certain standing m London society 
The reiuval and advancement of English htoratiire was a 
passion of the time, and Harvey was fully possessed bj it 
His fancy for reforming English icrso by discarding rhyme 
and substituting nnrhjmied classical metres, and the tone 
of his control ersy witVThomns Nash, have caused him to 
bo regarded as merely an obstreperous and pragmatic 
pedant, but it is clear that Spenser, who had sense 
enough not to bo led astray by his eccentricities, recoiicd 
actii e and generous help from him and probably not a 
little literary stimulus Harvey’s letters to Spenser^ throw 
a very kindly hght on his character 

Three years after leaiing Cambridge, in 1579, Spenser 
issued his first volume of poetry, the ShepJiei'd’s Calendar 
Wliere aud how ho spent the interval have formed subjects 
for elaborate speculation That most of it was spent in 
the study of his art wo may take for granted That ho 
lived for a time in the “north parts” of England, that 
there or elsewhere he fell in love with a lady whom ho 
celebrates under the anagram of “Rosalind”, that his 
fiiend Harvey urged him to return south, and introduced 
him to Sir Philip Sidney , that Sidney took to him, dis- 
cussed poetry with him, introduced lum at court, put him 
in the way of preferment, — ore ascertained facts in his 
personal history Mr Grosart conjectures with^consider- 
able plausibility that bo "was in Ireland in 15/4 in tbo 
serMce of Sir Henry Sidney, Philip’s father, and returned 
to England with that administrator in 1578 
Tlio interest of tlio Shepherd's Calendar is nminh personal to 
Spenser Its tvche poems conlimio to lie read dnofly domuso 
they woro tho firat published essays of the author of the ^icry 
Queen, tho poems m which ho tned and disciplined his powers 
TlioN mark no stage in tho history of pastoral poo^ 
had too strong a genius not to inako Ins own indnidualih lolt in 
am form that lie attempted, and his huoyant doxtent} in haiidUng 
lanous schemes of verso must ahvajs alford delight to the con 
noisseur in such things But a reader not already interested in 
Spenser, or not already familiar with tlio nrhficial oclogie, wo^d 
find little to attract him in tho Shepherds Calendar flio iwcins 
need a special education , gii on this, they arc felt to ho mil o 
charm and power, a fresh and mid spring to the 
of tho Faerp Queen Tho diction is a studiously archaic arWiml 
compound, partlj Clianconan, prtlj North 
tioiis , and tho pastoral scencrj is such as ni ?l 

country where there are sheep, lulls, trees, shrubs, 
riinmiig streams. That .Sponsor, haiiiig been in the north ot 
England, should ha\o introduced here and there ^ 

coiintrj colour is natural enough, but it is not sufilcient to g o a 
, chancter to tho poems ns pastoral iwcnis As such 
coiitimioush and do not nolontlj break nunj f™"* 
and French predteessors, and Mr George Sainteburj is 
right in indicating Mnrot as the most immediate model At the 
saino time one can quite undorstaiul on historical grounds wUi the 
Shepherd’ 9 Calendar was hailed with enthusiasm as the adiciit oi 
a “new poet ' Not only was it a complete work in a lonn then 
new to English literature, but tho execution showwl the hand of a 
master 'Ihcro had been nothing so finished, so sustamed, so 
masterful in grasp, so brilliant in metro and phrase, since Chancer 
It was felt nt^o that tho poet for whom the am) had been waiting 
had come. Tho little cotene of fneiids whoso ndmiratimi Uit } oimg 
iwet had won in private were cMdciitly conconicd lest tho wider 

i~£c//cr Book ofGdbnel JIarvev, Camden Society 


public should be bewUdored and repelled by the^iiifamihnr pastoral 
loim and rustic diction 'lo put tlio public at tho right iiomt of 
new tho poems wore published with a comniciitaiw bj “E. k , 
supposed to bo one Edward Kirkc, who was an iindergmdii'ito with 
Spenser at Pembroke. This so called "glosso ’ explained the 
nicliaic wonls, rcicalcd the poet’s intentions, and boosted tlinf is 
111 tho case of Virgil, the imstoral pottn of the “now jicet wis 
blit “a proniig ol the mugs for higher and wider ilights ’ The 

new poet’s” iiaiiio was withheld, and the idciitifiLition of tlip 
lanoiis “shepherds’ — of Cmhlie and Bofii and Diggon Dim, 
and the beauteous golden hiircil “ w idow ’s diiighter of the glen ” — 
was fortunate!} rcsened to jicld delight to the ingeuions ciino'.iti 
of a later ago,'* 

The Shepherd's Calendar ivas published at Gabriel Ilanei s 
iiistaiicc, and was dedicated to Sir Philip Sulnet It was one out 
of mail} poetical schemes on w Inch the j oiiiig jHiit was hiisj in the 
flush ol conscious power and high liojies excited In the adniintion 
of tho literary authorities whoso npnroinl wis then most to be 
coictcd His letters to Ilancj and Jlaricj’s Utters to him far 
iiish hints fora icrj engaging fane) picture of Siniisir at this 
stage of his life, — looking at tho world through rose loloiircd 
spectacles, high in fin our with Sidiiot and Leicester, dating his 
letters from Leicester House, gnil} and ciicr:^lienlh discussing the 
tochiiicalities of his art, with sonio proMsioii from his iHtwerfiil 
friends— cortiiii, but the form of it delightfiilh unci rtiin,— ping 
to court 111 tho tram of Leicester, growing pointed hcinl -ind 
niiistachios of fashionablo shape, and fnghtciiing his ci er i igiHiit 
fnond and mentor Han ci bj tho light courtier like tone of his 
rcforonccs to women Tho stuilions pastoral iwct from “north 
pnits” had blossomed with siiriinsing mpiditj in the image of thu 
gay fortune seeking nihontiircrs who crowdetl the court of tho 
xirgiii queen in those stirring times Some of the jwciiis which 
ho mentions to Haney is then completed or on tin nmil— his 
Dreams, his Kine Comedies, Ins Diftng Pelican, and ins Stemmata 
Dudleiana (singing tho praises of tho noble fiiinlj w hii h w is hi 
fncndiug Inm)— has c not been presened, at least in am form tint 
can be ccrtainlj identified Ho liad sent Hariej a nortion of tho 
Faery Queen, winch ho was eager to eontinue , but Hnriej did not 
think much of it— a judgment for winch Ilancj is often ndiruletl 
ns n dull pedant, ns if wo know for certain that what was submit It d 
to liim was identical with what was published ton jenrs Inter 

Spenser was appointed secretary to the lord-tlcputj of 
Ireland in 1580, and was one of the band of ndientnrcrs 
who", wtb miicd inotnes of lot e of excitement, pitnotism, 
piety, and hopes of forfeited estates, accompanied Lord 
Arthur Grey of Wilton to Ireland to aid in tho suppression 
of Desmond’s rebellion Regret is sometimes c\pres.scd 
that tho author of tho Facty Queen, who ought to Imtc 
been dreamy, meditative, gentle, and refined, slioidd hate 
been found in such companj, and should Imto taken jiarl 
in tho Molcnt and blood} scenes of Lord Grc} s two jenra 
attempt at “ pacification ” But such things must be 
judged with reference to the circumstances and the sjiirit 
of the time, and it must bo remembered that England 
was then engaged in a fierce struggle for CMstenco against 
tho Catholic powers of tho Continent Of I^rd Urct s 
cliavactor his sccrotar} was an enthusiastic admirer, c\ 
hibiting him in tho Fan y Queen as Arlhcgal, tho pcrsoni 
fication of justice, and wo know cxactl} what were his 
own MOWS of Irish policy, and how strongl} he deplored 
that Lord Groy was not permitted to cirr} them out 
Spenser’s Vieie of the Ftate of Ireland, drawn up after 
fourteen j cars’ experience, is not tho work ot a gentle 
dreamer, but of an energetic and shrewd public oflicial 
The Ftew is not a drsenptne work, there is nothing t*'® 
Btxlo to indicate that it was wntten lij a 
state paper, tho exposition in tho form of a dnlogiio of a 
coumiTc^ plan for tho pncificitioii of Irclnul, wntteii oiit of rnl 
?n“bt senice for the oios of the Goicn.imn otthe^ 
A \pr\ thorouchcoinK i)Hn it i*’^ After iws ing m 
hismn and^iSr^f the Irish, thiir laws 
habits of life, armour, dress, soinl nliri of'“ivfoniii 

usages” incvcrx dep.irtment, he 

lion” Keformntion can be cfltctid niih la j 

^ng hand The interlocutor in the dnlogue ’ 'J? 

K?rl,r Does he proiK>«e ®='bnmi.itioin ^ 1 ^ 

ho would gne tlio In'li a ®h®'®? ruillateil tooloiiL, and fcinng 
mination The Ooicriimciit had . ^ ,5 ,nHili"'iit‘0>U 

the cost of a thorough oi>eration, had sj^nl twic^i- m > 

Ti^llr Grolaits Coriplde Boris 
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in any way mending matters. Lot them send into Ircland lO.OOO 
foot and 1000 lioiac, disnotso thorn in garnsous-n complete sclicmo 
of localities is (submitted,— gn o the Irish tircn^ dajs to como in , 
if tlioy did not come in then, giio no (juartcr aftcmnnle, but limit 
tlioniiloOTi like ivild beasts in tlio nmtor time ivlicn tlio covert 
18 thm. "if lho> bo noil followed one winter, jc shall have 
little work to do with them the next sumiiior , fniniiio would 
comnkto the work of the sword, and in ciglitcou ««ouths lime 
?kS would bo restored and the ground cleared for ]ilnntatlon In 
Lghsh colouista There innsl bo no finu-hinc in the cvceulion of 
this Ilian,— " no remorse or drawing back for the sight of auN buoIi 
rueful object as must thereupon follow, nor for compassion of tlicir 
calamities, seeing that bj no otiior means it is i>os,ib c to rceoicr 
them, and that tiicso arc not of will hut of a tiy urgent ncocssitj 
The Government had out of foolish compas,sion drawn Inck betoro 
when Lord Grey had hrought the rccalcitmiil Insh to Ihr iitecssaty 
oxtrcuutyof rmuiuo ^ tlio^ntlo poet tiuiii cinio'ttU flgiiiHl 
a ropotitiou of the blnndcr 

Such was Spenser’s plan for the pacificntjon of Irelnnel, 
proponndetl not on Ins own autUontj, but ns liniing 
support in “the consultations niifl actions of aerj aaise 
goaernors and counsellors, ailioin lie lind soniot mitts heard 
treat thereof ” Ho knoaa that it avas “ bloodj and cniel ”, 
but ho contended passioualeb that it was iiccosaarj for 
the mainteimnco of Eiiglisli power and the Protc-sfanl 
religion Coiiiinciitnr 3 on the plan, ailncli has been so 
much and so aanrmlj discussed, aaould l»o out of jilace here 
The method was repugnant to the kiiidlj nature of natr- 
ngo Englishmen , from the time of I,<ird Grej no Ihigbah 
autliorit} had tlio licnrt to go through with it till nnollnr 
remorseless ycnlot appeared in the pevaon of CromaacU 
That Cromwell know tlio treatise of “the sngo and sorioiis 
iSpcnser,” perhaps through Jlilton, is probahio from Uie 
fact that tlie poet’s Irish estates aacre secured to liis 
grandson bj the Protector’s inlcracntion m ICI? These 
estates had been granted to Spenser ns Ins slmre iii llio 
redistnbution of Mnnstor, — 3000 acres of land and Kilcol 
man castle, an ancient scat of the Desmonds, in the north 
of the countj of Cork The clabomto niid Iniaincss like 
cliamctcr of the Vute shows Hint the iwct was no sincciir- 
ist, but rocciacd Ins toaaard for substantial political scr 
vices Ho ceased to be secretary to the lord-tlcjintj aahen 
Lord Groj was recalled in 1DS3 , but lie continued in tbc 
public sera ICO, and in 1580 was promoted to the onerous 
position of clerk to the council of JIunstcr 
Amidst all tlio distractions of liis public life in Ireland, 
Spenser scorns to haao proceeded stcadilj with the com 
position of the Faery Queen, translating his anracd cx- 
penonco of men and affairs into the picturesque forms of 
Ins allegory, and expressing through them his conception 
of the immutable principles that ought to regulate human 
conduct Ho ha^ ns w o have seen, conceived a work of 
tlie kind and made a beginning before ho left England 
The conception must have been very much deepened and 
■widened and in every way cnnclicd by liis intimate daily 
contact with the actual struggle of conflicting individuals 
hnd interests and policies in a great crisis Some four or 
five years later, being asked in a mixed oompanj of English 
officials in Ireland (as recorded in Lodowick Bi^'skott’e 
Dtecourse o/ Ctvil Life) to giao offhand a short sketch of 
“ the ethical part of moral philosophj ” and the pnctical 
uses of the study, Spenser explained to these simple- 
minded men that the subject was too intricate for an im- 
promptu exposition, but that ho had lu Imnd a work called 
the Faery Queen in which nn ethical system would bo ex- 
hibited in action The respect paid by lus official brethren 
to Spenser as a man, “not only perfect in tJm Greek 
tongue, but also very well read in philosophy, both moral 
and natural,” is an interesting item in his biography 
Some years later still, when Spenser was settled at Kil- 
colman castle, Sir Walter Ealeigh found him with throe 
itioks of the F(ury Queen completed, and urged him to 
of ne with them to London. London accxirdingly ho re- 


SPENSER 

y isitcd in 1689, after nine j cars’ absence I’hcrc is a i crj 
pretty record of this ywit in CoUn Clout’s Cow I lame 
Amtn, published m 1595, but written in 1 591, imnicdmlclj 
after liis return to Kilcoimnn The incidents of the vii-it, 
b> that time matters of wistful mcinorj, are iriingid as a 
ihcplitrd’s cxciirHioii from his ijiiitt jnstonl life into the 
great world Colin Clout calls round him once again the 
masked figures of the NtcphenT i Cnlnulnr, and dt-'fribcs 
to them what he saw, how he fared, and whom he met at 
the court of Cj ntli'm, and how through the influence of "the 
bhcpiicrd of the Ocean" he was ndinittcd at timrU hours 
to plaj on hiH oaten jiijic in the great qntenV ]irc-itnre 
How much IS pure fiction and how niiicli veiled fact in 
this pietiiix cannot now be distinguished, but it is iin 
doubted that Spenser, thoturh Ills iliief jiatrons l^iic t'r 
and Sidnej were now dead, yias yerj graciously rcceiyed 
by the great world on his nliirn to I ondoti Not only 
did the rjiiocii grant linn nn niidicncc, but ninny Indu < of 
the court, hcytnl of whom lu nfltryvards honoured y\ ilh 
dedications, huiionrcd hiiii with their patronair* The 
first three iKHiks of the I'a^n/ which were entered 

at Stationer i’ Hall on the Dl DictmKr 15^0, weropul*- 
Iislicd in 1500, and lie was jiroclaiiiu d at once with rc- 
nnrlnblc unanimity hj all the writers of the time os the 
first of hying jmet-* 

I nun tin fiwt wr- k of it-s i«iMi''aeinn the h'd-iry votM lins ton 
timml iinainmoiis ftlhsil tin hirra 1 , i'<trrjc on tntiior jsiints 
jioncur our gnit jkwIs 1ns l»iii wdrcimil with «ii<h iiiuur it 
flcci iiiti nnd nrihrlil without lo i of fn oiir thrmvh ' ' anin i Inii^ i 
offishim when roiiniitubiii was nt its low, >* rlh 1 'ojh n nl 
•siHii trill liM olii ajs witintimirii iMiihl nsiti Ju' Ksvl oti-I Jli 
MjMiks IniiinU t f iinting iivl bw th Int'on, » f h vv in., riilT r*'t fo'ni 
til*' Miinmmn too’h of tilt nintiiit mi I li'* Miiittolnii had 
in inoK than nrvbinrj dnrt tic iiti uuituss loetitin m 

hat Ihi i]rtnrlnr< or itidiff Milnfs hue (, iiiriUi Issn fn iiiil 
among men a ho, liki tii lunl hif.h Irnsimr I’lUghJii, havi no 
hkiiiL fur pf nn\ I iiid Tli" ssnt of Sjsu'' r>t cniltirin„ 
IKiiMilanty with yio ts niiil lovir. of pKtn lus •jssnlli m lhi< 
tint he cxmIs in the iwvIk incnlnr gift, the instuiil fi'rxirlnl 
miiHio sinki qs to , or the author of the Mmn t ll‘■ 1 nlb a ij.iini 
to him, ftll nnd exprrst'sl this wliMi hr dn w tin janlh 1 ls.tiv>an 
"niU-sie and ewiat i>ottr\ ' — 

" Tliou li>\i-tl 1 1 1 tlir* t n tl'vllo'-t 1 1 iMl 


Tliat ntrrlnis lute tl I* «irrfn of n n»ir, itnV.rs , 

\n 1 1 In lie c|i ikll. 111 nni thUSjr ilpurp-sl 
y\ lirnas lilms U to »ln„Ui„ 1 " U ’atr^ " 

Tins IS nn carh wool in cntinsm of ‘Sjx'nsir, nnd it is tlw list 
wool ahont hw unmc nnd unninstisii-ihl,> uull iicc,— aword m 
which nil critics must acr<p W hrllnr In' had iiingiintii'n in tin 
hii.hcst digm nrnnij liiriimiit fvici, and whrthtr In could tril 
nston in tlit highest rjne jmniii r or mdi jmt tog, tin rn iiilih 
Mimd Knrsof iiictiih.s<jno incidniLs, nrv disjmiahle iioiiiU, 1 iit 
otioiit the cnehiiitmcnt of his itrs" thiro can lx. no lUff nnri- of 
opinion It matters not in the least that he trims lus nKliHli oft< n 
iiy archaic nffictatmiis, lieentis of diction that eliouid make Dr 
Kicharil Moms "htaro and gasp’ , there, honiver ^lllr,h^^ld the 
inanollouslj nch music is. In judpiig of the atnietun. of tJio 
Iirfrw Queen wo must olwavs rcmemlior that, long and dilfusi. as it 
ij aihot we haio is Init a fragment of tlio ixKt’s lUsiui, and that 
Iho narntiio is rcgiilatca lij an allegorical jmqsNP , hut, honin r 
inlncate, however confused, iho riaiicriina ful tlio Riicia-ssion of 
iiicidciits to ix', when lie studies llio siicc-snoii of uindents it is 
only nt the call of dnti Hint he is likely to ortuny Innuself’witii 
sucii a study in readme Sjionscr 

™T«i '"V*,® nflegon has liccn very vnnoiisb C'.ti 

mated ^lo world would proleihly never liavo diiaiictl lint tliero 
was am allegory if ho had not himsolf drawn attention to it in a 
ptoso dttbcation and m doggerel licadmgs to the cantos It w is 
hisfneiid Italeuhs siiggtstion that the poet condc 
” otherwis, itwonld Jme 


MMs 0 / tM Amy before that intention was oxpressli dochusl It 

rt ? f*”** w* allegoO w coucornei 

the Incndh E, K was not employ oil to fiiniLsha ‘*do« 
tbo Fn^ pnecii ns bo bad done to the Shrphrrds Cofendlr 

Ju’niry " ortho Foern Oiwn 


Dn 

Fiiern Ijiieen can Iks 


tfie “aile^n , cv?n Professor 
of gpenscr’s claims as a 


snondonco l«twcen outimd symbol and imdcrly m*- souse nnd 
the poet 18 least enjoyable wtiere he is most Sior ’ S 


COTTC 

tint 
Still the 
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nllogory go^ oms the stnioturo of the poem, and Sponsor himself 
nttaeliod groat importonco to it ns dotorniuung his position among 
poots Tiio ethical purposo is distinctn o of tlio poom as a nholo , 
it was foromostin Sponsor’s mindnhon hoconconed thosohoino 
of the poom, and presont mth liim ns ho built up and nrticulat^ 
tho skmoton , it i\as in this rcspoct that ho claimed to have “over 
iiassod ” his aioned models Anosto and Tasso If no iwsh to get 
an idea of Sponsor’s imnginntii o force and nhundnneo, oi to soo his 
craatioiis ns ho saw them, wo must not neglect tho nllogorj* It is 
obvious from all that ho sajs of his own work tliat in his ojos tho 
ethical moamngiiot onlj lioightonod the interest of tho man ollously 
nch ixigcant of heroes and horoines, onohantora and inonstora, but 
was tho one thing that redoomod it from romantic comnionplnco 
For tho right appreciation of many of tho characters and incidents 
a knowledge of tho allogon is indispcnsnblo For ovamplo, tho 
slaughlor of Error bj tho Rod Cross knight would bo merely dis 
giisting but for its sj inbolie oharactor , tho iron 'ralus and his iron 
iiail IS a roi oltiiig and brutally cruel monster if lio is not lognrdod 
ns ail imago of tho ovocutionoi of nghtooua law , tlio Blatant Boast, 

' a purely grotosijuo and ndiciilous monster to outward now, ac 
qiiiros a sorioiis liitorest whon ho is known to bo an imporsoiintion 
of malignant dotnctioii 

After tho pulilication of tho Faeiy Qveen Sponsor scorns 
to have icmained in London for moro tlinn a year, to enjoy 
Ins triumph It might bo supposed, fiom what ho makes 
tho Shophord of tho Ocean say in urging Colin Clout to 
quit his banishment in Ireland, that Laloigh had encour- 
aged him to expect some permanent provision in London 
If Jio had any such hopes they wore disapjiointed Tho 
thrifty queen granted him a pension of j£50, which was 
paid in February 1B91, but nothing further was done for 
him Cohn Clout’s explanation that tho selfish scrambling 
and intriguing of court life were not suited to n lowly 
shopberd swain, and tlmt ho returned to country life with 
relief, may bo pastoral convention, or it may liavo been 
an expression of tho poet’s real feelings on his return to 
Kilcolmnn, although as a matter of fact thoro seems to 
liai 0 boon as much scrambling for good things in Munstor 
as in London Cortain it is that ho did return to Kilcol- 
man in tho course of tho year 1691, having probably 
first arranged for tho publication of Daphmida and Com- 
plaxnU Ddphiaxda is a pastoral elegy on the death of 
tlio niece of tho mistress of tlio robes The fact implied 
in tho dedication that ho was not personally known to tho 
lady has moro than once provoked tho solemn remark 
that tho poet’s grief was assumed Of course it was 
assumed , and it is hardly less obvious that smeonty of 
personal emotion, so far from being a merit in tho artificial 
foi ms of pastoral poetry, tho essence of which lies in its 
dicamy remoteness from real life, would bo a bloinisli and 
a discord Any suggestion of the poet’s real personality 
breaks tho charm , once raise tho question of the poet’s 
personal sincerity and tho pastoral poem may at once bo 
thrown aside Tho remark applies tp all Sponsor’s minor 
poetry, including his love-sonnets , the reader who raises 
tho question whether Spenser really loved his mistress 
may have a talent for disputation but nono for tho full 
enjoyment of hyperbolical poetry Ccmiplmnis, also pub- 
lished in 1691, 18 a miscellaneous collection of poems 
wiitton at different iioriods 'Tlio volume contained The 
RiMit of Tune, The Teats of the Mvses , YuqxVs Gnat, 
2[othei JInhbat k 8 Tale , The Rmns of Home , Mmqpoimos, 
Visions of the Woi I^s Vanity , Bellaifs Vinons, Pettaich's 
Visions Some of these pieces are translations already 
alluded to and interesting only ns tho exorcises of one of 
our greatest masters of melodious vorao , but two of them, 
The Teat i of the Muses and Mother JTulhai d’s Talc, have 
greater intrinsic interest Tlio first is tlio complaint of 
tho decay of loarnuig alluded to in Midsummer Right's 
Dieam, v 1, 62 — 

" Tlio tlirico tliroo Pluses nionrning for tlio death 
Of Lenniing lato deceased m bcggnrj ” 

The lament, at a time when tho Ehznbothnn drama was ; 
“mow'ing its mighty youth,” was not so happy as some 


of Sponsor’s political prophecies in his rirw of Ireland 
but it 18 idle w ork to try to trace tho undercurrents and 
personal allusions in such an occasional pamplilct Mother 
UuVbardls Tale, a fable in Chancermn couplets, shows a 
keenness of satiric force not to bo paralleled in nnj other 
of Sponsor’s WTitmgs, and suggests that lie loft tho court 
in a mood very different from Colm Clout’s 

Sponsor returned to London probably in 1696 Tie bad 
manicd in the interval a lady whoso Cliristian name was 
Elisabeth,— Mr Grosart says Elizabeth Boyle Tho mar- 
riage, celebrated on tho 11th of Juno 1591, was followed 
by a rapid suecession of publications Tho first was a 
volume (entered at Stationers’ Hall, 19tli November 1591, 
published 1695) containing tho Amoutti, a senes of ex- 
quisite sonnets commemorative of tho moods and incidents 
of his courtship, and tho magnificent JSpithalamion, in- 
comparably the finest of his minor poems As in tho case 
of tho Complaints, tho publisher for obvious reasons issued 
this volume nominally w ithout his authoritj Colm Clout ’s 
Come Home Again was published in tho same year, with 
a dedication to Sir 'Wnltei llalcigh, dated 169] Enrlj in 
1596 tho second three books of tho Faeti/ Queen wore 
entered in tho register of Stationers’ Hall, and in tho 
course of tho same year wore published his Foin Ht/mns, 
his Ft othalamion, and Ins Asti opliel, a pastoral lament for 
Sir Philip Sidney, which ho dedicated to tho countess of 
Essex 

That Sponsor wrote more of tho Faeiy Queen during 
tho last tvv 0 years of his life, and that tho MS ponshed 
in the sack ol JOlcolman castle by tho rebels, may plausibly 
bo conjectured, but cannot bo ascertained During those 
years ho would scorn to have been largely occupied with 
political and personal cares Ho describes himself in tho 
Ptothalamion ns a disappointed suitor at court Ho drew 
up Ins View of Iieland in 1690 when ho was m London, 
and from various circumstances it is evident that he liad 
holies of some kind from tho fav our of Essex Tho Ptw, 
with Its urgent entreaty that Essex should bo sent to Ire- 
land, was entered at Stationers’ Hall in April 1598, but 
bo did not obtain leave to publish it Biirghlcj, who had 
long stood in his way, died in August of that j car, and 
next month Sponsor was appointed sheriff of Cork In 
Octobci Tyrone’s rebellion broke out, and Spenser’s house 
was sacked and burned Tho poet himself cscajicd, and m 
December was sent to London with despatches Again ho 
ventured to urge upon tho queen his plan for tho thorough 
“reformation” of Ireland But his own end was near 
On 16th January 1599 ho died at Westminster, ruined in 
fortune, if not heart-broken, and was buried in Westminster 
Abbey, near liis master Chaucer 
Tlioro bavo been many editions of Sponsor’s works TJic most 
arnilablo ami compicto is tho Globo edition, vvitli a carcrnll} edited 
to\t bj Dr R. Jlorris, and a nlomoir bj Profesaor J W Hales 
Mr Grosart’s edition, with its kcoiib ■irgiimentativ o luogmplij and 
copious collection of vanonim rcsoarclics and critical opininns, is 
printed for pm ate circulation IW M ) 


SPERMACETI is a solid waxy body found m special 
avities in the head of the sperm whale {Phyictei inacio 
ephalus), where it is licld in solution by sjiorm oil wliilo 
bo creature is m bfc At a temperature of about 6“ C 
bo solid matter separates in a crj’stallmo condition, and 
ilion purified by pressure and trcatnicnt with weak sohi- 
lon of caustic alkali it forms brilliant white crystalline 
calcs or plates, haid but unctuous to the touch, and dcsti- 
uto of taste or smell It is quite insoluble in water, very 
lightly affected by boiling alcohol, but easily dissolved m 
tbor, chloroform, and carbon bisulphide Sperniaccti 

onsists principally of cctin or cctjl palmitate, | 

—an other composed of cctjl alcohol combined witli }KiImi 
ic acid Spermaceti candles of definite size are cinjilo 





396 


S P E — S P E 


as a standard for illummantB on account of the uniform 
steadj light they afford The substance is further used 
in the dressmg of fabrics and m medicine and surgery, 
especially in cerates, bougies, omtments, and in cosmetic 
preparations For sperm oil, see Whale Oils 

fePEUSIPPUS, son of Euiymedon and Potone, is sup- 
posed to have been bom about 407 B c He was bred in 
the school of Isocrates, but, when his maternal uncle, 
Plato, returned to Athens about 387, he yielded to his 
influence and became a member of the Academy In 361, 
when Plato nndertook his third and last journey to Sicily, 
Speusippus accompanied him In 347 the dying philo- 
sopher nommated his nephew to succeed him as scholarch, 
and the choice was ratified by the school Spensippus 
held the office for eight years, and died in 339 after a 
paralytic seizure According to some authorities he com- 
mitted suicide There is a story that his youth rvas riotous, 
until Plato’s example led h m to reform his waj s In later 
life he was conspicuously temperate and amiable He uas 
succeeded by Xenocrates 

Of Spensippus’s many philosophical wntings nothing 
survives except a fragment of a treatise On Vylhaqorean 
S'vmhers Xor have secondary authorities preserved to us 
any general statement or conspectus of his system In- 
cidentally, however, we learn the following details (A) In 
regard to his theory of being, — (1) uhereas Plato postn- 
lated as the basis of his system a cause which should be 
at once Unity, Good, and ilind, Speusippus distinguished 
Umty, the ongin of things,, from Good, their end, and 
both Unity and Good from controUmg Mind or Beason , 
(2) uhereas Plato recognized three kinds of numbers — 
firstly, ideal numbers, the formal causes of the ideas 
secondly, mathematical numbers, the abstractions of 
mathematics , and thirdly, sensible numbers, numbers em- 
bodied in things— Spensippus rejected the ideal numbers, 
and consequently the ideas, (3) Spensippus traced number, 
magnitude, and soul each to a distinct principle of its own 
(B) In regard to his theory of knowledge, ~(4) he held 
that a thmg cannot be known apart from the knowledge 
of all things besides, for, that we may laiovr -what a 
thing 18 , we must know hou it differs fiom other thingt 
which other thmga must therefore he knoun , (5) accord- 
ingly, in the ten books of a work called 'Ofioia, be 
attempted a classification of plants and animals, (6) the 
results thus obtained he distmgmshed at once from *‘lmon- 
ledge” and from “sensation” (aro-fino-iy). hold- 

ing that “scientific observation” (Ij-urrrjfroviK-h airdm-i?) 
though It cannot attam to truth, may nevertheless, in virtue 
of a certam acquired tact, frame "definitions” (XSyoi) 
In regard to his tteoiy of ethic^— (7) he denied that 
pleasure yas a good, but seemingly -was not prepared to 
account it an eviL ^ 

In default ot dmect evidence, it remains for ns to com- 
pwe these scatter^ notices of Speusippns’s teaching with 
what we know of its ongmal, the trachmg of Plftrm 
the hope of obtaimng q,t least a general notion, firstly, 

'ts relations to 

oStat aSt’’ “ 


ficatory smenres of 

forms called “ideas” /u 1 fh^ ^ eternal immutable 
laeas , (u J tfie ideas are apprehended 


I finite minds as particulars in space and time, and are then 
called “things”, (in ) consequently the particulars which 
have in a giveb idea at once their ongin, their being, and 
their perfection may be regarded, for the purposes of 
scientific study, as members of a natural kind , (ii ) the 
finite mind, though it cannot directly apprehend the idea, 
may, by the study of the particulars in which the idea is 
revealed, attain to an approximate notion of it 

How when Spensippus (1) discnminated the One, the 
Good, and Mim^ (2) denied the idea^ and (3) abandoned 
the attempt to unify the plurality of things, he explicitly 
rejected the theory of being expressed in (i ) and (ii ) , and 
the rejection of the theory of being, 1 1 , of the conception 
of the One evolnng itself as a plurality of ideas, entailed 
consequential modifications in the theojy of knowledge 
conveyed in (iii ) and (iv ) For, if the members of a 
natural kind had no common idea to unite them, scientific 
research, having nothing objective in new, could at best 
afford a Xoyos or definition of the appropriate particulars, 
and, as the discnmmation of the One and the Good im- 
plied the progression of particulars towards perfection, 
such a Xoyoy or definition could have only a temporaiy 
value Henc^ tbongb, like Plato, Spensippus (4) studied 
the differences of natural products (5) with a new to 
classification, lie did not agree with Plato in bis conception 
of the significance of the results thus obtained, that is to 
say, while to Plato the definition derived from the study 
of the particnlan included in a natural kind was an aiv 
proximate definition of the idea in which the natural land 
originated, to Speusippus the definition was a definition of 
the particnlaTS studied, and, strictly speaking, of nothing 
else Thn% while Plato hoped to ascend through classifi- 
aitory science to the knowledge of eternal and immutable 
Jaws of thought and being, Speusippus, abandoning onto- 
logical speculation, was content to regard clossificatoiy 
saence not as a means but as an end, and (6) to rest in the 
r^ults of scientific observation In a word, Speusippus 
turned from philosophy to science 

It may s^m strange that, diffenng thus widely from 
lus master, Speusippus should have regarded himself and 
should have been regarded by others as a Platonist, and 
still more strange that Rato sbonld have chosen him to he 
his succeyor It is to be observed, however, firstly, that 
the scientific element occupied a larger place in Plato’s 
generally supposed,! and, secondly, 
that the only Academics who came into competition mtb 
Spmippus agreed with him in lus rejection (ff the theoiy 
of Ideas Hence Plato, finding in the school no capabk 
representetire of bis ontological theory, might well choose 
t lavounte pupil whose scientific enthusiasm 

nvak, having themselves abandoned the theoir of ideas. 
Si apostil® “ to tax him with his philosoph?- 

In abandoning the theory of ideas— that is to sar the 


-ij)at Plato Aid not neclect imi- 

Bcjence is not onJr br « encom^ dassxficatoiT 

Epicrates \rhlcli describes a —h* of the comic poet 

gating, njider the eye of “’Saged in Imesti 

tat also bv the Ttmanoi which, pumpkin, 

from ontology, plninlj reeom.ril srfence 

natural Idndl ^ ^cognizes the importance of the study of 
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and its order •was a necessary adjunct to the classificatoiy 
Bciences , and in nearly all Ins references to Speuaippua 
ho insists upon tins fundanionial diflorcnco of jiroceduro 
Conceiving that the motions of the universe and its parts 
are duo to tho desire •«hich it and they fool towaids the 
supremo os.ternnl mind, so that tho cosnneal order is initial 
111 tho divino mind, final in tho phenonional unnerso, 
Aristotle supposes liimsolf thus to secure tho icquisito 
unification of tho variety of things Contrarnviso, whon 
Spousippus distinguishes One, Good, and Mind, so that 
Uliiid, not as yet endowed wi'tli an orderly scliomo, adapts 
tho initial One to a vaiiety of particular Goods, his theory 
of nature appears to his rival “episodical,” i e, to consist 
of a senes of tableaux wanting in dramatic unity, so that 
it roimnds him of Homer’s hue — ovk dyadoi* vokvKoipavttj 
CIS fcoipai’os erro) The theory propounded by Aristotle 
himself 13 not pcrliajis impeccable in this respect, but at 
any rate ho docs not, like Spousippus, despair of a solution 
of tho traditional problem of tho One and tho Many 

Speusippus and his contemporaries in tho school exer- 
cised an important and far reaching influence upon Aca- 
demic doctrine "Wlien they, tho immediate successors of 
Plato, rejected their master’s ontology and proposed to 
thomsehes as ends mere classificatory sciences which with 
him had boon means, they bartered their hope of iiliilo- 
sophic certainty for tho tcutatii o and provisional results of 
scientific experience Xcnocrates indeed, identifying ideal 
and mathematical numbers, sought to shelter himself under 
tho authority of Plato , but, ns tho Xciiocratcan numbers, 
though professedly ideal as well as mathcinaticnl, were in 
fact mathematical only, this return to tho Platonic tormino 
logy was no more than an empty form It would seem, 
then, tlint Academic scepticism began with those who had 
been roared by Plato himself, liaMiig its origin m their 
acceptance of tho scientific element of his teaching apart 
from tho ontology which had been its basis In this way, 
and, so far ns tho present writer can see, in this way only, 
it IS possible to understand tho ovtmordinary revolution 
which converted Platonism, philosophical and dogmatic, 
into Academicism, scientific and scejitical It is as tho 
oihcinl representative of this scientific and sceptical dojiart- 
ure that Speusipjius is entitled to a place lu tho history 
of philosojihy 

Jiibliograjihy — T G t 'Rti\nissou,SjKUVppidejmvniierum 
I’nns, 1838 , Clir Ang Dronais, G'mc/i d Oriech 
iwh JiomiseJtcn P/nlosojiJiu, Hcrliii, 18S3, II ii 1, pp G 10 , Zeller, 
Vic I’/itlosophie d Qrteclicn, Lcipsic, 1876, II i 830, 840, 847 8C2 , 
Jlullnch, Ifragminta Phtlosojihorim Orieeonm, Pons, 1881, iii 
02 00 (H JA) 

SPEY, a riser in tho north of Scotland, rises in tho 
south-east of Inverness-shire from a small tarn called Loch 
Sjioy, 6 miles east of tho Caledonian Canal, and flows j 
north-eastwards by lOngussio to G^anto^vn in Elginshire, 
10 miles below which it reaches Banfishiro After forming 
for about 16 miles tho boundary between Elginshire and 
Banffshire, it again enters tho former county, through 
which it flbws for about 10 miles past Eochabers to the 
Moray Firth In tho earlier part of its course it is fed by 
a largo number of mountain streams, its principal tnbu- 
taries being, in Invorness-shirc, tho Troinio and the Feslue 
i’rom tho right and tho Dulnam from tho left, and on tho 
boundaries of Banff ond Elgin tho Avon (Aven) and tho 
Fiddich from tho right Its entire length is 96 miles, and 
it drains an area of about 1200 square miles Tho flow of 
the river is very rapid, and, being fed largely by mountain 
streams, it is subject to sudden freshets, which sometimes 
occasion extensive floods, tho greatest being that of 1829 
Tho Spey is, next to tho Tay and the Tweed, tho most 
important salmon river in Scotland Tho scenery in its 
upper courses is occasionally bare and bleak, but some- 
times finely picturesque, especially where, as in Elginshire 


and Banffshire, its bold and rocky banks are clothed by 
forests of birch and pino ^ 


oeo Lfc s>naw, Jimonj of Uic Province of Moray (1st cd 1776 3il 
m Tlioiiins Dick Lauder, Account of the Moray 

Floods (1st cd 1830, 4tli cd 1878) *' 


SPEZIA, a city of Italy, in tho province of Genoa, 66 
miles south-east of Genoa by the railway to Pisa, which 
has become since tho unification of tho kingdom one of 
tho prmcqial Italian jiorts and tho scat of a great Got em- 
inent arsenal It is situated at tho north-west angle of 
the Gulf of Spezia, formerly known as Lunio Portus, tho 
western side of which is formed by a rocky promontory 
about 4 miles long, terminating in tho picturesque littlo 
town of Portovonoro and tho islands of Palinaria and Tino 
A great breakwater, constructed about 1860, stretches across 
tho gulf from Santa Maria Point to Santa Teresa Point 
for a distance of 7220 feet , and tho outer harbour to 
the south-west of tho towm, excavated m 1866 to a depth 
of 32 feet, has an area of 247 acres 'Tho arsenal has a 
length of 3937 feet and an average breadth of 2460 feet 
Tho first dock covers an area of 20 acres and tho second 


17 acres, and there aro besides two careening basins, 433 
and 364 feet long Farther south ho tho extensive mill 
tary estabhshmonts of San Vito, witli storehouses, reser- 
voir, Ac , and almost right opposite, on tho other side of tho 
gulf, aro tho dock (li acres), shipbmlding yards, and rojiair- 
mg docks of San Bartolomeo Some of tho largest ^ easels 
of the Italian navy have been constructed at Spezia As 
a commercial centre Spezia suffers from tho lack of railway 
comniiimcation with tho interior, — the rango of tho Apen 
nines lying between it and tho more productive regions of 
Noi thorn Italy Tho whole movoinent of tho poit m 1884 
w'os represented by 38 vessels engaged m foreign trade 
(tonnage, 29,261) and 1333 engaged in the coasting trade 
(tonnage, '198,447) Though tho toivn itself, with tho 
barracks and military hospital as its principal buildings, 
presents little to attract tho foreign visitor, tho beauty 
of tho gulf and of tho neighbouring country has brought 
Spena into some loputo ns a watoring-plnco, mid there 
aro several excellent hotels m ^lo Corso Tho walls and 
gates of tho old city are for tho most part destrojed In 
one of tho public squares is a statue of Admiral Chiodo, tho 
founder of the arsenal Tho population of tho city was 
6106 m 1861 (comiumio 11,666) and 19,864 m 1881 
(commune 30,732) 

Tlio origin of Spozia is doubtful , but it probnblj rose after llio 
destruction of Luim Sold bj ono of tlio Fiosclii in 1276 to G’oiion, 
the town was fortilicd bj its new possessors ond made tho scat of n 
goiomor of some importanco It bocanio n citj in tho 10th con 
tury Tho idea of making tho Gulf of Sjiozio a groat nainl contro 
was llrst broached bj Napoleon I 


SPHEROMETEB, an instrument for tho precise mea- 
surement of tho radius of a sphere or tho thickness of a 
thin plate Tho usual form consists of a fine screw moving 
in a nut carried on tho contro of a small throe-legged table 
Tho lower ond of tho screw and those of tho table legs are 
finely tapoicd and terminate in hemispheres, so that each 
rests on a point If tho screw has two turns of tho thread 
to tho millunutro, tho head is usually divided into 600 
equal parts, so that differences of 0 001 milhm6tro may 
bo measured without using a vernier A vertieal scale 
fastened to tho table indicates tho number of whole turns of 
the screw and serves os a fixed point for reading the divi- 
sions on tho head In order to measure the thickness of 
a plate tho mstnimont is jilacod on a Ici el plane surface 
and tho screw turned until the point just touches , the 
exact instant when it docs so is defined by a sudden 
diminution of resistance succeeded by a considerable in 
crease Tho divided head and scale are read , the screw 
IS raised , the thin plate slipped under it , and the process 
IB repeated The difference between tho tw o readings gives 
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t ic rv-iiurcd tLicl nc:' A contact-Lvo', delicate level, or 

0 contact arning<,ircnt nnj be attaebc-d to tbesphero- 
m in cr(kr to indicate the moment of touching more 
] Tec, * !\ tlnn 1 ' jvo^s’b’e bv the sense of touch. To mea- 
K re the radiU' a «j'he-c — f ^ , the curvature of a lens — 

V ''.I'lenini.i'-’- 1 .- kvtlkd and read, then placed on the 
'jih< -3. •idjn-'e-'l until the four points exert equal pressure, 
" rd re" 'I " .'•tin Tiie dilTcrencc give.-* the thickness of that 
pi-* 1 1 f i.ht, ‘•phen. cut off by a plane passing through 
the thret, ftxt and, -mcc the feet are eqmdistant, thia dis- 
*aii'x ('/) 1 icing Inomi giita the lalue (i?) oi the radius 

fiuTi the fonnula 272=— , +/i, where h is the thickness of 

Ofir 

the k.iticuhr =e_Tneiit The r U tp^erumd^r^ is adapted 
for Tni-a-aring 'niall sphencal len'e* Tlie true plane on 

1 hifh till, in-truuicnt stands is ih.rloratcd bv a cvlmdncal 
^\dl of Inom <ln utter A plate apphed to the lower 
e<kj o' the well o\ a spring is adjusted to be parallel to 
the hr,.L j>l ire, a id the sjiherometer scren, being centred 
01 cr the well i< rin do vn until it touches the plate, and 
tiica read Tlie plite is rtmoied, the lens put m its 
jilaec , the jioiiit — 'iill atcurateh centred — is brought 
d >1 ii and the =cre\ la read again The difference be- 
tween th readinga giiea the height of the section of the 
ka~ abive tlie Ico cr edge of the well Calling this height 
h anil the radiua of the cthndncal well r, th^radius R of 

f2 

thi ■'pherc la got bi the fonnula 211=: -^—h The sphero- 

incter can be applied to tcat the sphencity of a globe, 
and inav lie used on either a com ex or a concaie stuface 
•''PllIW, a hybnd creature of Egvptian and Greek art 
and imthologj In Egiqit the sphinxes are colossal images ^ 
oi granite or porj'hyn, with a human head and breast and 
the kxij of a lion (langless) lying down. The largest 
ind jno t famous is that of Gizeh, desenbed in aoL vu 
1 > 772 Tile bead of the splunx is usually that of a man, 
b It leinalo hcack arc said to occur occasionallv From 
1 --vqit the figure of the =phinx parsed to AssjTia, where 
It apjicar-) with a beardc-d male head on cybudem, the 
female sjihinx, lying down and fumiahed with wings, is 
fir-t found in th'' jialarc of Fsarhaddon (7th centurj n c.) 
Sjihmre.- have Itc.n found in Pho mcia, one at least bemg 
win„ d -nd another Iicarded In Asia Minor an ancient 
female ‘■jihinx, but ivinglcS', stands on the sacred road 
rt .r ^I^Il ti.> Sjih nxe, of the m,ual Greek tvpe (female 
he'fk nth Ixidi' - of v ingt.d lion.-) are rcpreocnted seated 
on caeh s do of two doorways m an ancient fneze found 
be e. r Cl 1 tP(, Xanthus in Lecia, and non in 
tlii I’.nii h Ml..- tun The 'ame te-pc apjiears on the earh 
. 1 nr . f the tnnpb at A--j- In the earlv art o'f 

t j.ni tliut Jnlfnaj hou-*- be* ween A=ia and Greece 

uncommon On the other 
I in 

, . , avith 

ceil them M ith regard to Gree-ce 
r -T’ ‘ ' . V’ acroi»oli5 of Mec.nx were 

lit. =, but 
din 1877 
drt-d but 
:rc found 
S]>hinxt5 
Linirus in 
Fjihinvc:: 
jclx, in 
'lUred on 
henon at 
'Tilpturcd 


kind, <>i a c m of Plnenic an style found at Cunum 
< MIX- th re rv,war Ho ma'c (U.-ardcd) M'binxes, ant 
t( ri., r, hk ecu them ro mr,! 


ua 
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In Greek mythologj the most famous sphinx was that 
of Thebes m Boeotia. She is first mentioned by Hesiod 
(Theop , 326), who calls her the daughter of Orthus and 
Chimrera Accordmg to Apollonius (ui 5, 8), she was 
the daughter of T^hon and Echidna, and had the face of 
a woman, the feet and tail of a lion, and the wrings of a 
bird She dwelt on a bald roeky mountain at the south- 
east comer of the Copaic lake , the name ot the mountain 
was Phimum (now Fagas), which was derived from Phix, 
the xEohe form of sphinx. The Muses taught her a riddle 
and the Thebans had to guess it Whenever they failed 
she earned one of them ofiT and devoured him The nddlc 
■was this What is that which is four-footed, three-footed, 
and two-footed 1 At last CEdipus guessed correctlj that 
it was man , for the child crawls on hands and fee^ the 
adnlt walks upright, and the old man supjiorts his stejia 
■with a stick. Then the sjihinx threw herself down from 
the mountain 

Theston of tlio sphinx s nddle first osi'nrs lu the Greek tragedians. 
.Milchhofer lyheves that the story was a inere mvcnhdh of Gaek 
fanew, an attempt to intcipitt th'e inrstcnous figure which Greek 
art liad bomjweu from tlie East. On the ocher hand, he holds that 
*hB deitroving nature of the sphinx was much older, and he tefets 
to instances in both Egyptian and Greek art where a siihiux is s<xn 
semng and standing upon a man And, w hcreas the Thelian legend 
is but spannglr illnstratcd in Greek art, the figure of the sphinx 
appears more commonly on tomb«, sriilptnied either m the round 
or m relief From this ililchhofer sf-ems to infer that the <T)hinx 
■was a «7nhol of death Tlie word • ^hin-x” is Greek, being derived 
from “to draw tight. 
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SPHYGMOGEAPH. See Tascitlaji Svstest 
SPICE ISLANDS See Moluccas . 

SPIDER See Aeachxida, voL u p 290 «<? 
SPIKENARD, or Nabd (Hebrew nhd, Gr lapSos, 
from Sansknt naladintJin, the change from “r” to “1” 
seeming to indicate that the word came through Persia),^ 
® P®*f'uue which seems to have formed one of 

the most durable aromatic ingredients m the costly un- 
guents used by tbe Romans and Eastern nations The oint- 
ment prepared from it (“ointment of pistic nard ’3) is 
mentioned in the New Testament (Mark xiv 3-5 John 
HI 3 0 ) as hemg “ very co»th,” a pound of it being Valued 
at more than 300 denani (oier^IO) This appean, to 
represent tlm prices then current for the best quality of 
nar^ since Plinv (//A', xii 26) mentions that nard spikes 
reached as much as 100 denaru per Ib, and, althou4 ho 

states 

(xm. _) that the unguentum cmnamommum,” a similar 

300 denam according to 
T ^ varied considcraLly in 

price froiiHts liabUity to Eophi.«»tication (Id., xil 26, 27 , 
hil _) The ingredients of the genuine ointment (m- 
Ovniium nardinum me johntum), Plmj tells us (xiu 2) 
were Indian narf, juncus (the leaves of Andropog^ SdiJl 
with », L.), costus (the root of Aplotn^n aunculata DC 
ainomnm (the fruits of AmomumCardr,momumX)m^i 
(the ^m rtsm of Bfdswnodendron MyrrJm, Nees) 

D oSvTi ?- ^^mlJalamiesicpyptiarX 
Dio wndcs (, 1 o) uL-o remarks that malabathruSTthc Sf 

rsS- r f"' o 

oi.on ?"'* ““t "'*“1 


3 Si- ,a On- ( „ 


Wl- •sy’j-esll it“«,,j„ ' r P*® SvTjans and 

- rt.- r-r-imcs o' tfl V oil « , I ’ 

writ forire-cnriBs thtn frag«at tmsutnls 
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Tho ciact botanical soiirco of the true or Lidian nard 
was long n matter of uncertamty, the ‘descriptions given 
by ancient authors being somewhat vague Thcoplirastus 
{Dt Odoi , 28) classes nard amongst roots, and states that 
It came from India (ZZtfit Plant , ix 7, 2), had a biting 
and hot taste, and resembled ins root in poifuming tho air 
near it {De Odo) , 12, 66) Ho also remarks (I c , 42) that 
tho ointment -uas ono of tho most durable of perfumes 
riiny (JT iT, Ml 26, 27) gives a someuhat confused ac- 
comit, from -wluch it appeai-a that both “spike” and leaf 
woio m use, although it is not clear whether tho spike 
(spcrt) consisted of tho flower-head or the fibrous loMcr 
portion of the stem Tho only definite statement ho 
makes concerning it is that tho “sincere” nard is knoTni 
by its red colour, sweet smell, and especially taste, “for it 
drieth tho tongue and leavoth a pleasant relish behind it ” 
Dioscorides (i 6) states that tho tnio nard came from India 
and was collected on mountains beside iihich tho rnor 
Ganges flowed Ho describes it ns blackish inth short 
spikes, smolhiig something like cyperus Lninaius, Blano, 
Hatchett, and other wntera have supposed that spikenard 
•was an Indian grass of tho genus Andivpogon (J JTatdtts, 

L ) , but Sir W Jones (As Pes , ii 416, iv 97) has gnen 
convincing reasons for identifying it ivith FuidodacJigs 
Jatamansi,^ a plant of the Valerian order, tho fibrous root- 
stocks or “spikes” of which are still collected in tho 
mountains of Bhotan and Nepal Further evidence is 
afforded by Lambert (Illmi) of the Genus Cinchona, App , 
p 177), who found tho root under tho name of “spike- 
nard” m ono of the oldest chemist’s shops in London, also 
by Dymock (JLfat Med IF India, 2d ed, p 347), nho 
states that tho principal use of tho drug at tho iircsont 
tiuio 18 for making hair washes and ointments, tho popular 
opinion being that it promotes tho gronth and blackness 
of tho hair Tho namo of “ spike ” apphod to tlio Indian 
nard appears to be derived from its resemblance in shape 
to a spike or eat of bearded corn Tho root is crowned 
by tho bases of several stems, each about 2 niches or more 
111 length and as thick as tho finger To these the fibrous 
tissuo of former leaves adheres and gives tliom a peculiar 
bristly appearance It is this portion that is chiefly 

collected , , t\ i 

Other and mfonor vanohos of nard arc montionod bj Dioscontles 
and subsonuont imtore Celtic naid, obtained from tho Ligunaii 
Alps and Istno, consisted of tlio roots of plants also bolonjpng to 
the Yalonau order ( J'ahriana ceUiea and V saUctna) This was 
cvported to tho East and thonoo to Egypt^ and am used m tho 
prtnamtion of baths Moiintam nanl was collected m Qlicia anil 
krmrand is supposed to Imo consisted of the root of rolcnana 
tnhiisa Tho Tdlso nard of Danphinfi, used “ 
still oinploj ed as a charm in Switzerland, is tho root stwk otAUium 
Ftclonalts It presents a singular resemblance 
Indian nard, but is doi oid of fragrance It is roraarkablo that all 
tho nards belong to tho natural order FaJcnanaceie, tho odour of 

lalonan being considered disagreeable at tho present dnj , tlmt 
of Pardoslachys Jatammm is intonncdinto between valerian and 
iwtchouli, although nioro uOTcablo than either 
‘ Tho nemo “ spAcnard ” has also been applied m later tini“ " 
sevcnil plants. Tho spikenard of tho United States wAraJia 
racemosa, and another species of tho same genus, A ”«dicaulii. is 
kjiowii ns “ false spikenard " In tho West Indies Hvptis “ 

IS called “spikonnnl," and in Great Britain tho namo “idonghma” s 
spikenard ’ is gi\ en to Inula Conipa ' oon ORU 

SPINACH See Hoeticultube, vol mi pp 
SPINAL CORD See Phtsiology, vol m\ p 34 iq 
For the diseases affectmg the spinal cord, see Ataxi 


was oustomarj at n verj enrlj period. Thcophnstus (c. S14 B .0 ) 
shtas that vessels of lead and alabaster were best for tho purpose, on 
account of their deiisitj and coolness, and their power of resisting tno 
penetration of tho ointment into their substance Plinj also recoin 
mends alabaster for ouitnient i aits. For small quantities on j v i esseis 
stem to linie been used (Horace, eWnn iv, 112,11 10,17) 

I The plant figuretl by Sir W Jones is IWmrtnrt irardxeicJ it (prob 
nlili the inferior Gangetic nanl of Hioscondcs and the ozamilis or 
Pliiiv) , the true plant is figured bv Eojle and Lambert. 


(Locomotoe), Pabalisiu, Patuologi (voI win p 302), 
and SuEGEEY 

SPINEL ScoMutekalogti, vol wi p 386, amlPniJi 
SPINELLO AEETINfO (i 1330-c 1110), punter, tho 
son of a Florentine named Luca, who had taken refuge in 
Arezzo in 1310 when exiled with the rest of tho Ghibul 
lino iKirty, was boin nt Arezzo about 1330 .Spincllo was 
a pupil of Jacojio di Casentmo, a follower of Giotio, and 
bis own stylo was a sort of link between the school of 
Giotto and that of Sicnn In tho cirlj part of his life 
ho worked in Florence as an assistant to his master Jacopo 
vihile painting frescos in the church of the Carimno and 
in Sta Maria Novella Botweon 1360 and 1381 ho was 
occupied 111 painting many frescos in and near Arezzo, 
almost all of which have now perished - After tho sack 
of Arezzo in 1384 Spmollo rctmned to Florence, and in 
1387-88 with some assistants covered the walls and vault 
of the sacristy of S Mmmto near Florence with a senes of 
frescos, tho chief of which represent SLoncs from tho life of 
St Benedict Those still exist, thongfi in a sadly lestored 
condition , they aio very Giotto-liko in composition, but 
hav e some of tho Siena dccorativ o brilliam,c of colour In 
1391-92 Spmollo was painting six frescos, which still rc 
mam on tho south wall of tho Pisan Cainpo Santo, repre 
scnting miracles of St Potitus and St Ephesus 1' or thc ''0 
ho received 270 gold florins Among Ins later works ijio 
chief are tho voi) fine senes of frescos painted in 1107 b 
on tho walls and vault of a chapel m the municipal build- 
ings of Siena, these also have buflered much from repaint- 
ing, but still are tho finest of Spmcllo’s existing frescos 
Sixteen of theso represent tho war of Frederick Rarbarob.'sa 
against tho republic of Yomcc Spinello died nt Arez/o 
about 1410 , , , , . I 

Spmollo’s frescos arc all strong ami Inglilj atcorativo works, 
dnini with imioh spint, ami oro verj suiicrior ni stjlo to us 
panel luotnrcs, many of which appear to bo mere T™'| j; 

tions. Tho acailoinj of Flornico iwsscsscs a paial of tho Mnilwiua 
and Saints, which is chitflj 

opus pinxit Bpinollus Luco Antio D I A 1391 Tht easel 
pFctures which are to ho found lu tho various gallcntsof Luroiw 
mio httlo or no notion of Spincllo’s power ns a paintii 

SPINET ScO PlANOFOETE, vol M\ P iq 

SPINNING ScoYaen 

SPINOLA, Ambeocio SriLoiuV, SI incnEsn di (r l.n l- 
1630), a celebrated general, belonged to a noble and 
wcnlUiv Italian familj, and was bom at Genoa about 
1571 After tho siege of Obtend had Inngnislictl for mom 
than two years under the direction of tho ai-clidiiko .lubert, 
Spinola, who, though not a soldier bj profession, had seen 
somethmg of campaignmg during a scasoii or ^wo, came 
upon the Bceno as a condotticro and reemved f J ° 

works Ho cntcicd upon his task in October 1603, ami 
his comtigo and vigour were rewarded h) the snrromlLr 
of tho place on 20th ,Soptcnihcr 1604 During the next 
five V ears, until tho conclusion of Iho nmiibticc of IGO , 
he frequently encountered Maunco of Orange, but on the 
wbololith indccisiv 0 results In 1620 he was sent bj 
Spam into tho Palatnmto of tho Bhino, and ^0°^ 
places, in the following jenr, on tho renewal of 
with Holland, ho rcturnccl to tho scenes of liis carl 

campaigns, where Ins principal exploits were the ‘•ni't’"'® 

of Juhch in Febrnarj 1622 and of Breda after a ten 
LntJis’ sicgo in Juno 1625 His htalth now began to 
give way, and his spirits are «uud to have 
messed bv Philip’s disregard of his pecunmn claim 
Sml at cistel-Nuovo di Scrivia on 25tli .Sq>tcml.or 16 50 
SPINOZ V B^ (1632 1677). or, as ho 

signed himself, Benedict do Spinoz.a,philobop icr. w^^^^^ 

at Amsterdam on 24th Nov ember 1 G3_ Ilisinrcn 


at Amsterdam 

» Tlio fine fixicoof all .Apocalillic 'Iqo 

Maria n gU AugtH at Arezzo belongs to al-mt UOO 
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SPINOZA 


longed to the community of Jewish emigrants from Portugal 
and Spam who, fleeing from Catholic persecution m the 
Peninsula, had sought refuge in the nearly emancipated 
Netherlands The name, variously wntten De Spmoza, 
D’Espinoza, and Despmoa, probably pomts to the pro- 
1 ince of Leon as the previous home of the family, there 
are no fewer than five townships so called in the neigh- 
bourhood of Burgos Of the philosopher’s parents nothmg 
IS known His father is said to have been a tradesman 
in fair circumstances, and the house is still shoxm upon 
the Burgnal where his son Baruch was bom, two sisters, 
Bebckah and Minam, formed the remamder of the family 
Spinoza received his first training under the senior rabbi, 
Saul Levi Slorteira, whose most promising pupil he soon 
became Under Morteira he became famihar with the 
Talmud and, what was probably more important for his 
OMiTi development, with the philosophical writings of Ibn 
Ezra and Maimonides, Levi ben Oerson, Chasdai Creskas, 
and other representatives of Jewish mediaeval thought, 
who awn at combining the traditional theology with ideas 
got from Aristotle and his Neoplatomc commentators 
Latin, still the umversal language of learning, formed no 
part of Jevnsh education, and Spmoza, after learning the 
elements from a German master, resorted for further m- 
straction to a physician named Franz van den Ende, who 
eked out an income by taking pupils Van den Ende 
appears to have been distinctly a man of parts, though 
of a somewhat indiscreet and erratic character He was 
eventually hanged m Pans as a conspirator m 1674 His 
enthusiasm for the natural sciences may have been the 
onlj ground for the reputation he had acquired of instilhng 
atheistic notions into the minds of his pupils along with 
the Latm v hich he taught them But it is qmte possible 
that his scientific studies had bred m him, as m many 
others at that time, a materialistic, or at least a naturalistic, 
tuiu of mind , indeed we should expect as much m a man 
of \ an don Ende’s somewhat rebellious temperament We 
do not know whether his influence was brought to bear in 
this sense upon Spmoza, but it has been suggested that 
the writings of Bruno, bhose spirit of enthusiastic natural- 
ism and fervid revolt against the church would be 
^pecially dear to a man of Van den Ende’s leanings, may 
hai 0 been put into the pupil’s hand by the master Latin, 
at all events, Spmoza learned from Van den Ende to use 
with correctness, freedom, and force, though his language 
does not, of course, conform to classical canons. The oidy 
romance of Spmoza’s life is connected ivith Van den Ende’s 
household The physician had an only daughter, Clara 
iMnna by name, who, besides being a proficient m music, 

tJiat she was able 

storj goes fell in love wth his fair instructress, but a 
fellow -student, called Kerkermg, supplanted him in his 

I cans which ho presented to the youuc lady Chronalocrv 

unfortunately forbids us to accept thi^lSyepisS^rto? 

^i“® P*’o'®dthat, whilo^the mamai 

taS Pkra Kerckknnk, i, a fact, it did n?t 

take place till 16/1, in which year the bndc, as appears 
by the register, was twenty seven years of 

£s."?r" ir “““SS “.“/re 

^vltbm easy distance and paid vSts tf Y ^'^“6 
top. 


Ende, and that the attachment may have dated from this 
later period. This would at least be some explanation for 
the existence of the story, for Golems expressly says that 
Spmoza “often confessed that he meant to marry her ” 
But beyond possibihty we cannot go in the matter 
There is no mention of the Van den Endes m Spinoza’s 
correspondence, and in the whole tenor of his life and 
character there is nothmg on which to fasten the prob- 
ability of a romantic attachment 
Tlie mastery of Latin which he acquired from Van den 
Ende opened up to Spmoza the whole world of modem 
philosophy and science, both represented at that time by 
the writings of Descartes He read him greedily, says 
Golems, and afterwards often declared that he had all his 
philosophical knowledge from him The impulse towards 
natural science which he had received from Van den Ende 
would be strengthened by the reading of Descartes, he 
gave over divinity, we are told, to devote himself entirely 
to these new studies His mward break with Jewish 
orthodoxy dated, no doubt, farther back, — from his ac- 
quaintance with the philosophical theologians and com- 
mentators of the hliddle Ages, but these new mterests 
combined to estrange him still further from the traditions 

of the synagogue He was seldomer seen at its services, 

soon not at all The jealousy of the heads of the synagogue 
was easily roused An attempt seems to have been made 
to draw from him his real opinions on certain jJromment 
jiomts of divinily Two so-called friends endeai oured, on 
the plea of doubts of tbeir own, to lead him mto a theo- 
logical discussion , and, some of Spmoza’s expressions being 
repeated to the Jewish authorities, he was summoned to 
gii e an account of himself Anxious to retam so promising 
an adherent, and probably desirous at the same time to 
avoid pubhc scandal, the chiefs of the communiiy offered 
him a yearly pension of 1000 florins if he would outwardly 
confonn and appear now and then in the synagogue But 
rach deliberate hypocri^ was abhorrent Spmoza’s nature 
greats were equally unavailing, and accordingly on the 
.J/tU of July 1656 Spinoza was solemnly cut off from the 
commonwealth of Israel The curses pronounced ngamst 
him may be read in most of the biographies While 
negotiations were still pendmg, he had been set upon one 
evenmg by a fanatical rufllan, who thought to expedite 
matters with the dagger Warned by this that Amsterdam 
^8 hardly a safe place of residence for hmi any longer 
Spinoza had already left the city before the sentence^ of 
excommunication was pronounced. He did not go far, but 
took up hm^ode with a fnend who hved some miles out 
^Tirch road. His host belonged to the Gol- 
legiants or Ehijnsbmgers, a religious society which had 
up among the proscribed Armmians of Holland 
The ^e morality and simple mmded piety of this com- 
mnni^ seem early to have attracted Spmoza, and to have 
respect Several of his friendV w ere 
GoUegianfa, or belonged to the similarly-mmded commumtv 
of the Mennonites, in which the Collegiant7“ere aftet 
wards merged In this quiet retreat Spmoza spent nearly 
five years He draw up a protest % 

excommunication, hut otherwise it^ft P ° ‘^“ree of 
Fromthm tune forward he Tied h^f^r 
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hiB death fetched a’ln/rT, r. m his cabinet after 
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discovered and reprinted by Dr Van Vloten He was also 
fond of dmunng as an nmusoinent in bis leisure Lours 
and Colerns bad seen a sketch-book full of such drawings 
repiesenting persons of Spinoza’s acquaintance, one of 
tboni being a likeness of himself in the character of 
Masaniello 

The five years ivLieh followed the excommunication 
must have been devoted to concentrated thought and study 
Before their conclusion Spinoza had parted company from 
Descartes, and the leading positions of his own system 
weiealreadj clearly determined in hia mmd A number 
of the younger men in Amsterdam — many of them students 
of medicine or medical practitioners — had also come to 
regard him as their intellectual leader A kind of philo- 
sophical club had been formed, including among its members 
Simon do Vries, John Bressor, Louis Mejer, and others 
who appear in Spinoza’s correspondence Originally meet- 
ing in all probability for more thoroughgoing study of the 
Cartesian philosophy, they looked naturally to Spinoza for 
guidance, and by-and-by w o find him communicating sys- 
tematic drafts of his ow’n viow3 to the little band of friends 
aud students The manuscript was read out and discjusscd 
at thou meetings, and any pomts remammg obscure were 
referred to Spinoza for further explanation An interesting 

specimen of such difficulties, propounded by Simon do 
ViiQS and resolved by Spinoza in accordance with his own 
principles, IS preserved for us in Spinoza’s correspondence 
This Simon de Vries was a youth of generous impulses and 
of much promise Being in good circumstances, ho was 
anxious to show his gratitude to Spinoza by a gift of 
2000 florins, which the philosopher half-jestingly excused 
himself from accepting Do Vries died young, and would 
fain have left lus fortune to Spinoza , but the latter re- 
fused to stand lu the way of his brother, the natural lioir, 
to whom the property was accordingly left, with the con- 
dition that ho should pay to Spmoza an annmty suflicient 
for his maintenance The heir offered to fix the amount 
at 500 flonns, but Spinoza accepted only 300, a sum which 
was regidarly paid tdl lus death The w ritten comniunico- 
tions of his own doctrine referred to aboie belong to a 
penod after Spinoza had removed from the neighbourhood 
of Amsterdam , but it has been conjectured that the Skoit 
T\ eattse on. God, on Man, and hs Wellbeing, which repre- 
sents his thoughts in thoir oarhest systematic form, was 
left by him ns n parting legacy to this group of friends 
It IS at least certam, from a reference in Spinoza’s first 
letter to Oldenburg, that such a sj’stomatic exposition was 
in existence before September 1661 ^ There are two 
dialogues somewhat loosely incorporated with the work 
whicli probably belong to a still earlier period The short 
appendix, m which the attempt is made to present the 
chief points of the argument m geometrical form, is a fore- 
runner of the Hflnci, and was probably -written somewhat 
later than the rest of tho book. The term "Nature" is put 
more into the foreground in tho Treati’ie, a point which 
might be urged ns oiideuco of Bruno’s influence, — ^tbo 
dialogues, moreover, being specially concerned to establish 
tho unity, infinity, and solf-containedncss of Nature", but 


^ Vimous TOfinascript copies wcto nppwcntlv mndo of tlio treatise in 
qnestiQU, but it w os not printed, and drojiped outirolj out of knowledge 
till 1S52, when £dvmrd Buhmor of Hallo lighted upon an nbstnet of 
it attached to a copj of Colonis’s Life, aud sliortU ntterwards upon a 
Dutch MS purporting to lie a translation of tho treatise from tho Latin 
ongiuai This was published in 18C2 bj Van ^^otcn with a rc-tinnsla 
tiou into Latin Since then a sniicnor Dutch translation has been 
discos cred, wbiob has been edited b} Professor Scbaarsebinidt and 
translated into German Another German version wath introduction 
and notes lias been pnblisbed bj Sigwnrt based on a comparison of tbo 
two Dutch MSS 

- The fact that Spinoza nowhere mentions Bmno would not implj, 
according to tbo litcrarj habits of tlioso daj s, that bo w os not acquainted 
-with bis spccnlations and oven Indebted to them. There is no mention, 
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the two opposed Cartesian attributes, thought and ovtcn 
tW infinite substance whoso attnWw 

they aro-snhstance constituted by infinite attributes-! 
apponr lioro as in the m,cs Tho latter notion^Uf s!ih- 
stance~i8 said to correspond oxactlj to “tluf essence of 
the only glorious and blessed God ’’ The earlier differs 

in allowing an objcctno causal 
relation between thought and extension, for winch there 

pai™ “ 

Early in 1661 Spinoza’s host removed to Bhijnsburc 
near Leyden, tho headquarters of tho Colloginnt brothor- 
hood, and Spnmza removed avith him Tho house where 
they lived at Bhijnsburg is still standing, and tho road 
beara the name of Spinoza Lane Very soon after Ins 
settlement in his now quarters ho was sought out bj Honn 
Oldenburg, the first secretary of tho Boj al Socictj Olden- 

burg becamo Spinoza’s most regular correspondent, — a third 
of tho letters preserved to us are to or from him , and it 
appears from his first letter that their talk on this occasion 
was “on God, on infinite extension and thought, on the 
difference and tho agreement of these attributes, on tbo 
nature of the union of tho human soul with the body, as 
well as concerning tho principles of tlio Cartesian and 
Baconian philosophies” Spmoza must therefore liaio 
unbosomed himself pretty freely to his visitor on tho main 
pomts of lus system C)ldenburg, how over, w as a man of 
no speculative cnjxicity, and, to judge from his subsequent 
correspondence, must have qmto failed to grasp tho real 
import and scope of tho thoughts communicated to bun 
From one of Oldenburg’s enily letters wo learn that tho 
treatise De Intellectus Emendatione was probably Spinoza’s 
first occupation at Bhijnshurg Tho nature of tho -work 
also hears out the supposition that it was first undertaken 
It 18 , m a manner, Spinoza’s " organon,”— tho doctrine of 
method which he would suhstituto for tho correspondmg 
doctrmos of Bacon and Descartes, as alone consonant with 
tho thoughts w hich were shaping thcmsch es or had shaped 
thomaelves in lus mmd It is n theory of philosophical 
truth and error, involving an account of tho course of 
philosophical mquuy and of tlio supremo object of know- 
ledge It was apparently intended by the author as an 
analytical introduction to tho constructive exposition of 
hiB system, which ho presently essayed in tho Ethes But 
ho must have found as ho proceeded that tho two treatises 
would cover to a largo extent tho same ground, tho account 
of the true method merging almost inoiitahly in a stnto- 


for examiilo, of Hobbos tbrougboiit Spinoza'ii ]ioiltic.il writing, niiii 
only ono ctunnl rofcrcnco to liim in n letter, altboiigli tlio obligation of 
tbo Dutch to tbo Buglisli tbinkor lies on tbo suribec Acconiiiigl} 
full weight must bo nllowcd to tho iiitcmol evidence brouglit forward 
bj Sigwart nnd others to proio Spinozns ncqnaintanco with Brunos 
writings Blit in regnni to this question, nnd in regard to tbo clnboroto 
researches directed to prove tiiat tiie mam determinations of Spinoza's 
thought aro anticipated in tlio mcditeval piiilosophcri of liw own mce, 
it mngt bo said that these inrcstigstions arc of eomp'imtiicii little 
vital interest Doubtless Spinoza’s thongiitwas coloured bj bis Hebraic 
origin and bis Hebtaio studies , from llicsc sourcu, above nil, be nn) 
bavo brought with him to tiie study of the dualisticall} Mqiiviscd 
pbilosopb} of Descartes the need, and tbo profonud conirction, of uniti 
But tbo main strain of Spinoza’s thought is siiaicicnti) cxp1ninc<i i>} 
Tcforcnco to tbo Cartesian pbiiosopio itself, tlic intcltcrtiiai mtlieii 
of tbo time Devc.artcs’s motnplijsics can Ixi shown to lead ns to tlio 
verj tbrcshold of Spinozns system , not oiilj the gtiitrni form, tint 
tbo verj tcrminolog} — substance, nttnbiilc!, and modes — ^Inv waiting 
to bo appropriated bv nn independent student 
* Henry Oldenburg (e. 1026 1078) was n native of Bremen, l>ut bad 
settled in England in tiie time of tlio Commonwealtli Tlioupli bantlj 
a scicnttllo man liimsclf, be liad n genuine interest in science, nnd mu*'! 
have possessed social gills He was tlio friend of Bo)le, nnd acqualntcl 
with most of tlio leaden of science in England ns well os with nianj on 
tbo Continent Ho delighted to keep bimsclf in this w a\ on r/ninmf with 
tiie latest dorciopments, and lost no opporlunil j of cUaldi'.iifng rviations 
with men of scicntiOc reputation It was jiroUablv nt the suggestion of 
Huygens that be bent bis steps towards Sidnoza's lodging 
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menfc of the truth reached by its means The Amendment 
oj the Understanding "was therefore put aside unfinished, 
and was first published in the Opera PosOmma Spmoza 
meanwhile concentrated his attention upon the Eihux^ and 
we learn from the correspondence with his Amsterdam 
friends that a considerable part of book i had been com- 
municated to the philosophical club there before February 
1663 It formed his mam occupation for two or three 
years after this date Though thus giving his friends 
freclj of his best, Spmoza did not cast his thoughts broad- 
cast upon any soil He had a pupil hving with him at 
Fhijnsburg whoso character seemed to him lacking in 
sohditj and discretion This pupil (probably Albert Burgh, 
who afterwards joined the Church of Borne and penned a 
foolishly insolent epistle to his former teacher) was the 
occasion of Spmoza’s first pubhcation, — the only pubU- 
cation indeed to which his name was attached Hot 
deeming it jirudent to initiate the young man into his own 
system, he took for a text-book the second and third parts 
of Descartes’s Pnnc? 7 >fes, which deal m the mam with natural 
philosophy As he proceeded he put Descartes’s matter 
in his own language and cast the whole argument into a 
geometric form At the request of his friends he devoted 
a fortnight to applying the same method to the first or 
metaphysical part of Descartes’s philosophy, and the sketch 
was published m 1663, with an appendix entitled Cogitata 
Metaphystra, Still written from a Cartesian standpoint 
(defending, for example, the freedom of the will), but con- 
taining hints of his own doctnne The book was revised 
by Dr Meyer for pubhcation and furnished by him, at 
Spinoza’s request, ivith a preface, in which it is expressly 
stated that the author speaks t^oughout not m his own 
person but simply as the exponent of Descartes A Dutch 
translation appeared m the following year i 
In 1663 Spinoza removed from Bhijnsburg to Yoor- 
Imrg, a suburban village about 2 miles from The Hague 
His reputation had continued to spread From Bhijnsburg 
he had paid frequent visits to The Hague, and it was prob- 
ably the desire to be within reach of some of the friends 
he had made in those visits— among others the De Witts 
—that prompted his change of residence He had works 
in hand, moreover, which he wished m due time to pubhsh 
and in that connexion the friendly patronage of the De 
u itts might be of essential service to him . The firgt years 
“f ^ occupied by the composition 

of the m/ncs yilnch was piobably finished, how'ever, by 
the summer of 1666 A journey made to Amsterdam in 
tliat jrar is conjectured to have had reference to its 
pubhration But^ finding that it would be impossible to 
keep the authorship secret, owing to the numerous hands 
Birough which parts of the book had already passed 
Spinoza determined to keep his manuscript in his desk for 
he present September 1666 we find^oSenW twit 
ting him with having turned from philosophj to theoloirv 

jh ira. ■‘ittesscrml tjusdan Cogitata Meta 


subject to a certam control on the part of the state, whose 
busmess it is to see to the preservation of decency and 
order But, with such obvious exceptions, Spinoza claims 
complete freedom of expression for thought and behef, 
and he claims it in the interests alike of true piety and of 
the state itself The thesis is less interesting to a modern 
reader — because now generally acknowledged — than the 
argument by which it is supported Spinoza’s position 
IS based upon the thoroughgoing distmction drawn in the 
book between philosophy, which has to do with knowledge 
and opmion, and theology, or, as we should now say, reh- 
gion, which has to do exclusively with obedience and con- 
duct The tegis of rehgion, therefore, cannot be employed 
to cover with its authority any speculative doctnne, nor, on 
the other hand, can any speculative or scientific investigar 
tion be regarded as putting religion in jeopardy Spinoza 
undertakes to prove Ins case by the instance of the Hebrew 
Senptures Senpture deals, he maintains, m none but the 
simplest precepts, nor does it aim at anything beyond the 
obedient mind , it tells us nought of the divine nature, but 
what men may profitably apply to their Uves The greater 
part of the treatise is devoted to working out this line of 
thought , and in so doing Spinoza consistently apphes to 
the interpretation of the Old Testament tliose canons of 
historical exegesis which are often regarded as of compaiu- 
tively recent growth The treatise thus constitutes the first 
document in the modem science of Biblical criticism It 
was published in 1670, anonymously, printer and place of 
pubhcation being likewise disguised {HamJmtgi apndlTetn- 
rtcum KunraM) The storm of opposition which it encoun- 
tered showed that these precautions were not out of place 
It was synodically condemned along with Hobbes’s LevtOr 
than and other books as early as April 1671, and was con- 
sequently interdicted by the states-general of Holland in 
167i, before long it was also placed on the Index by the 
Catholic authorities But that it was widely read appears 
from Its frequent re-issue with false title-pages, represent- 
ing it now M an historical work and again as a medical 
treatise Controversialists also crowded into the hsts 
against it A translation mto Dutch appears to have been 
proposed, but Spinoza, who foresaw that such a step would 
only incrrase the commotion which was so distasteful to 

The same y^r in which the Iheatvss was published 
from his suburban lodging at Voorbure 
Hague itself He took rooms first on the Yeerkay 

“ her youth had assisted 
Grot™ to escape from his captivity at Loewenstein. This 
WM the house afterwards occupied by Colenis, the worthy 
Lutheran minister who became Spinoza’s biographer But 

prwently found the expense too great for his slender puree 
He accordingly removed to a house on the Pavelioen Qracht 
at hand, occupied by a painter called Yan der Spiick 
Here he spent the remaimng years of his life m tTio ^ i 
independence which he prized Col 

.a cnoH, m, to todTSaWtToLSSoCrftto 

and economy of his mode of life TT® -m,. i j simplicity 

K. ft. ptopi ot ft. 

ftersW ftsi le imd noftmg J .“ft" 

to accept their offers Of hospitehtv* ^HbT 

part of his time niiiPfW ,^1 ^ ® greater 

his meals broucht there nnil** O'™ chamber, often having 
two nr and sometimes not leavinc it for 
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montli<? “'WLcn ho happened to ho tired by having 
applied hiinscif too iniich to his philosophical meditations, 
he M oiild go doivnstairs to refresh himself, and discoursed 
■with the Van dor Spijcks about anything that might nflord 
matter for an ordinary com ersation, and oven about trifles 
Ho also took pleasure in smoking a jiipo of tobacco , or, 
when ho had a mind to dnert himself somewhat longer, 
he looked foi some spiders and made them fight together, 
or ho threw some flies into the cobweb, and was so well 
pleased with the rasult of that battle that ho would some- 
times break into laughter" (Coleriis) Ho also comorsed 
at tunes on more serious topics with the simple people 
with whom ho lodged, often, for example, talking oicr the 
sermon with them when tlioy came from church Ho 
occa'^ionall} wont himself to hear the Lutheran pastor 
preach — the predecessor of Colorus — and would adMso the 
Van dor Spijcks not to inibs any sermon of so excellent a 
prciehcr The children, too, ho put in mind of going often 
to church, and taught them to be obedient and dutiful to 
their parents One da'^ his landlady, who ina'v* ha\o heard | 
strange stones of her solitary lodger, came to him m some 
trouble to ask him whether ho bcliCAcd she could bosased 
in the religion she profeshid “Your religion is a good 
one,” said Spinoza , “ j on need not look for another, nor 
doubt that jou ivill bo saied in it, proiided that, while you 
npj>L JOllr^clf to pict^, joii Ino at the same tune a peace 
able and quiet life " Oiilj once, it is recorded, did Spinoza’s 
adiniriblo self-toiitrol giio waj, and that was when ho 
rccened the news of the murder of the Do Witts bj a 
frantic mob in the streets of The Hague It was in the 
\c.ir 1G72, when the sudden imasion of the Low Countries 
In Louis raised an irresistible clamour for n militar)' 
lc.ulcrniid oitrlhrow the republican constitution for which 
the De Witts had struggled John Do Witt had been 
fspinoza's friend, and had bestow cd a small pension ujion 
him , he had Spinoza’s full B}nnpathj in his political aims 
On rccciMiig the news of the brutal murder of the two 
brothers, Spinoza burst into tears, and his indignation 
was so rou-sed that he was bent upon publicly denouncing 
the crime upon the spot where it had been committed 
But the timely caution of his host proa ented his issuing 
forth to almost certain death Hot long after Spinoza 
was himself m danger from the mob, in conbcquciico of a 
MSit which ho paid to the French camp Ho had been in 
corrcsiiondenco with one Colonel Stoupc, a Swiss theologian 
and soldier, then sen mg with the prince of Condc, the 
commander of the French army at Utrecht Fiom him 
Spinoza recciaed a communication enclosing a passport 
from the French conmiander, who wished to make his 
aLquamtaiico and promised him a pension from the Frendi 
km" at the easj price of a dedication to liis raajestj 
Spinoza went to Utrecht, but icturncd without seeing 
Condt, who had in the meantime been called elsewhere, 
the jiension ho cmlly declined There may huNc been 
iiotlimg more in the Msit than is contained m this naira- 
tn 0 , but on his return Spinoza found that the 2 ioi)ulaco 
of The Hague regarded him ns no better than a spy The 
town was full of angrj murmurs, and the landlord fcaicd 
that the mob would storm his house and drag Sjimoza out 
SpiiiozA quieted his fears ns well ns ho could, assuring 
him that ns soon as the crowd made any threatening moio- 
ment ho w ould go out to meet them, “ though they should 
sene mo ns they did the poor Do Witts I am a good 
rcjmblican and haie noicr had any nun but the honour 
and welfare of the state ’’ Happily the danger passed off 
without calling for such an ordeal 

In 1673 Spmo^a recened an imitation from the elector 
palntmo to quit his rotircniont and become jirofossor of 
iihilosophy in the unnersily of Heidelberg The oftcr 
■was couclied in flattering terms, and conveyed an express 


assurance of “ the largest freedom of speech in iihilosojihy, 
which the prince is confident that you will not misuse to 
disturb the established religion ’’ But Spinoza’s experience 
of theological sensitiveness led him to doubt the possibility 
of keeping on friendly terms with the established religion, 
if ho wore iilaccd in a public capacity Moreover, ho was 
not stiong, ho had had no expcnonco of public teaching , 
and ho foresaw that the duties of n chair would jiut an 
end to priinto rescarcli For all those reasons ho court- 
eously declined the offer made to him There is little 
more to toll of his life of sohtaiy meditation In 1676 
w 0 learn from lus corrcspondoiico that ho entertained the 
idea of publishing the Ethics, and made a journey to 
Amsterdam to arrange matters with the printer “ But, 
whilst I was busy with this,” ho wntes, "the report was 
spread everywhere that a certain book of mine was m the 
jircbs, whcicin I endeavoured to show that there was no 
God , and this report found credence with many Where- 
upon certain theologians (themsoh cs jicrhajis the authors 
of it) took occasion to comiilam of mo to the prince and the 
magistrates , moreover, the stupid Cartesians, because they 
are commonly supposed to side with me, desiring to free 
thenischcs fiom that suspicion, were diligent intlioiit 
ceasing in their oxecmtious of my doctrines and wTitings, 
and are ns diligent still ” As the commotion seemed to 
grow worse instead of subsiding, Spinoza consigned the 
manubcrqit once moio to his desli, from which it was not 
to issue till after Ins death His last literary work was 
the unfinished Tiaetutus Pohticus and the prcjiaration of 
notes for a now edition of the Ttactatus 2’heolofftco-Pohtt- 
CHS, m which ho hoped to lomovo some of the misunder- 
standings which the book had met with The Ticiciaius 
Pohticus develops his jihilosoiiby of law and govoriimont 
on the lines indicated in lus other woiks, and connects 
Itself closely with the theory enunciated by Hobbes a 
generation before Consumjition had been making its 
insidious inroads upon Spinoza for many years, and early 
in 1677 ho must have been conscious that ho was seriously 
ill On Saturday the 20th of February ho sent to 
Amsterdam for his friend Dr Meyer On the following 
day the Van dor Spijcks, having no thought of immediate 
danger, wont to the afternoon service Wlion they came 
back Sjunoza was no moie, ho had died about three in 
the aftoinoon with Meyer for the only witness of his last 
moments Sjunoza w ns buried on the 25th of February 
“in the now church upon the Spuy, being attended,” Colorus 
tolls us, “by many illustrious persons and followed by slx 
coaches ” Ho w ns little more than forty-four years of ago 


Smnozii’s olTocts wore few nml realized little more than was re 
qiurcd for the paj mont of charges and outstanding debts “One 
need only cast one’s ojos upon the account,” says his hio^plicr, 
"to pcrcono timt it was the inventory of a true philo80])lior It 
contains onl\ some sinnll books, sonic cngra^^n 6 s, ft few lenses, 
and the lustrumcnts to polish them ” 11 is desk, containing lus 
letters and his inipuhlishcd works, Spinoza had mviously ehargeu 
lus landlonl to coin cy to Jan Riouwcrtz, a publisher in Ainstcninm 
This was done, and the Ojirrrt Postliuma appeared in the same 3 ear, 
without the authors name, hut with lus initials upon the title 
Tincc They wore furnished with n preface written lu Dutch o^y 
Jang Tolhs, a Moiinoiiite fneiid of Spinoza’s, and translated into 
Latin bv Dr Mover Next 3 car the book was prosenhed in a 

V loltntly vv onlcd edict by the states of Holland and 

The obloquy which thus gathered round ^ W 

of lus life reinninwl settled upon lus incmoiy for a full hiindroil 
vears after lus death niinie’s casual allusion to “this faniois 
ithcisf and lus “hideous h3pothcsi6’’ is a fair 
tone in which he is iisiialb referred , P®®^, 

Siiiiioza Lessing wild, “ns If ho wore a dead dog The ciinn 
oloinuion 111 this respect 11103 ho dated from a°,g 

V orsation with Jacobi 111 1780 Lessing, Coctho, Denier, 
and Schloiorinnchoi, not to mention 


1 
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of tlie 19tli c&ntnrv, and it has also been mdely mflnential beyond 
the schools Instead of bis atheism Hegel speaks of his acosmism, 
and 2s ovalis dubs him a God intoxicated man. Schleiermacber s 
fine apostrophe is vrell known, in which he calls npon us to “offer 
a loc£ of hair to the manes of the holy and excommnmcated 


Spinoza. 

Spinoza's personal appearance is described by Colems from the 
accounts given him by many people at The Hame who knew him 
familiarly “ He ivas of a middle size, and had good features in 
his face, the skin somewhat dark, black curled hair, and the long 
eyebrows of the same colour, so that one might easily know ftom 
his looks that he was descended firom the Portngnese Jews.* 
Leibnitz also gives a similar description “The j^ebrated Jew 
Spinoza had an ohve complexion and somethmg Spanish in his 
face These characteristics are preserved in a portrait in oil in 
the 'Wolfenbuttel hbrary, which was probably the ongmal of the 
(in that case unsnccessf^y rendered) engravmg ]irebxed to the 
Opera Foslhuma of 1677 This portrait has recently been photo- 
graphed for Dr Martmcau s Study of SpinoM In 18&0 a statue was 
erected to Spmoza at The Hague by international snbsrnption 
among his admirers 

Spmoza s philosojihy is a thoroughgoing pantheism, which has 
both a naturalistic and a mistical ade. 'the foundation of the 
system IS the doctrme of one mfinite substance, of which all finite 
existences are modes or hmitations (modes of thought or modes of 
extension) God is thus the immanent cause of the universe , but 
of creation or will there can be no question in Spinoza s system 
God is used thronghont as equivalent to nature (Data sivc nalura) 
The philosophical standpomt comprehends the necessity of all that 
IS— a necessity that is none other than the necessity of the divine 
nature itselL To -new thmgs thus la to view them, accordinn to 
Spmoza's favounte phtase, suh specie ademxtatxs Spmoza’s plnlo- 
sophy IS fully considered in the article CartesiaiiISM (see voL 
V p 152 sq ) 

tilerahire —The contents of the Opera PosOiuma included the 
mies, the TraeUtus Pohttcus, and the Pe Intelleelua Emcndatione 
(tbe last two oiiuBished)| a selection froin ^inoza’s coTTespondence 
and a Compendium ofBehrew Grammar The Treatise on the Haiti 
,1 c published anonymously in Dutch in 

168/ The first collected edition of Spinoza s works was made by 
Paulns » 1802 . there is another by Gfrorer (1830), and a third bV 
® (1848 46) in three volumes. Van Tloten’s volume, published 

in 1862, Ad Benedidi, dt SmnoM opera qum sttperauni omnia aupple- 
mentum, is uniform with Bruder s edition so as to complete it by a 
supplemental volume. It contained the early treati* De Deo et 
/tmntnc, the Treatise on the Mainhow, and several fresh letters A 
\ ^tion has only recently been achieved 

fV“ ProfMsor J P If Land The work was 

un^rtaken by them for the Spmoza Memorial Committee formed 
m Holland to celebrate the bicentenary of the philosopher’s death 
the funds remaining after the erection of the statue mentioned 

handsome edition 
^ translafaon of The Chief TForks of 

Elwes, appeared m 1883, and a separate 
^slabon of the Ethia by ’W k VTiite was published m t^ 
Mme year, previous translations were nnseholarly in execution 

With a controversial sermon against Spinozism by 
Joannes Golems The French version of this D«/c (S’has 

“ translated mto English and 
1 , also dating ftom 1706, has been re 

si extensivew to Sd unS^'^n “ T*® has became 

Spinnyi Biblioqraiie fT^ie TTnimo J^^esDcncdieiaj 

afnearly as poS:o5fe*^l«\L“d^^^ 

tbf ^ « town of 

palatinate, Havana, and formerly a free im- 

Fl 'r 0® the left bank of the Ehine. at 

Speyerhach, 21 miles to the south of 
Worms The prmcipal streets are broad but iSla/ 
tnih f appearance of the town httle corresSnd^ 

Md imping of and OT, olS 

noblest examples of Romanesque arcbtecture now extant 
Beyond the general interest attaching to it as one of thfold 


; Romanesque churches of the Rhineland, Spires cathedral 
has a pecuhar importance in the history of architectnre as 
probably the earhest Romanesque basihca in which the 
nave as well as the side arcades was vaulted from the first 
Built in 1030-61 by Conrad IL and his successor, this 
church has had a chequered history, its disasters culnunat- 
ing m 1689, when the soldiers of Louis AlV burned it to 
the bare walls and scattered the ashes of the eight German 
emperors who had been interred in the longs’ choir Re- 
stored m 1772-84 and provided with a vestibule and facade, 
it was again desecrated by the French in 1794 , but in 
1846-53 it was once more thoroughly restored and adorned 
in the intenor with gorgeous frescos at the expense of 
the long of Havana The large cathedral bowl (Domnapf )■ 
in front of the west fagade formerly marked the bonndaiyr 
between the episcopal and municipal temtones Each 
new bishop on his election had to fiU the bowl with ivine, 
while the burghers emptied it to his health The heathen 
tower to the east of the church, on foundations supposed, 
to be Roman, was probably part of the town wall built in 
1080 by Bi^op Rudger Of the Retscher, or imperial 
palace, so call^ because built after the model of the 
Hradschm at Prague, only a mouldenug fragment of wall 
remams It was in this palace that the famous diet of 
Spires met in 1529, at which the Reformers first received 
the name of Protestants The Altportel (alta porta), a fine 
old gateway of 1246, is a rebc of the free impenal city 
Among the modem buildings are several churches and 
schools, a museum and picture gallery, Ic Spires, 
although rebuilt in 1697, has never recovered from the 
cmel mjunes inflicted by the French in 1689 Its trade ' 
is insignificant, although it still has a free harbour on the 
Rhine Its manufactures include paper, tobacco and 
cigars, sugar, sugar of lead, vinegar, beer, and leather 
Vines and tobacco are grown in the neighbourhood The 
population in 1880 was 15,589 and m 1885 16,228 

I**® Romans as Avgusta Kemetvm or Kemcise, 
and to th^anls os Bamomagus, is one of the oldest towns on thl 
appeals first, nndcr the fonn Spira, 
about the /th centaiy Captured by Johns Ccesar m 47 n c , it 
was repeate^y dwtrojed by the harhanan hordes in the fiist few 

^tin the 4th rontury , hut heathenism supervened, and the present 

became part of the Frankish 
emp^ the ei^rois haimg a “palatinm" here , and it was especi- 

^ ^ imperial house *1116 contentions betw^n 

the bishops and the citizens were as obstinate and severe as in anv 

±^^ 1 ,°^? the toim Sposite thi 

wuths of several mds through the Rhine valley early fostered its 
tade , in 1294 it rose to he a free imperial city, although it owned 

3000r?7emf^^ ® population ofleLXn 

ssfSits^. .fzx 

department of France , but it was restored to Barana 
*’’®, P®®®® “ 1544 the Hapsburcs 

renounced their claims to the crown of Sardinia. ^ 
SPIRCTUALISM. The term “ spintnalism ” is used hr 
philo^phical wnters to denote the opposite of matenahsm 
It 13 also used in a narrower sense to describe the belief 
thfuS® manifests itself by producing in 

S n£ X S. f “®^licable by the known laws 
or nature The belief m such occasional manifestations 
h^ probably existed as long as the hehef m the existence 
of spmts apart from human bodies, and a complete exa 

on abintXr— 

Sd.'^VS 

thrdTsc^ssiVt\he’'?rL'Sttm^^^^ 

movement began in a sSigle famil/'^ £ Mr Si 
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Sirs Fo-^ and thoir two dauglitora, Ining at Hjdevillo 
{Wa 3 Mc), Now York, wore mucli disturbed by unexplained 
blockings At length Kate Fox discovered that the cause 
of the sounds nas intoUigont and iioiild make raps ns re- 
quested, and, connnunication being established, the rapiior 
professed to bo the spirit of a murdered pedlar An in- 
vestigation into the matter seemed to show that none of 
the Fo\ fninilj wore coiicorned in producing the rappings, 
but the oiidenco that they wore not concerned is insufii- 
eiont, although similar noises had been noticed occasionally 
in the house before they lived there. It uas, however, at 
Eochestcr, uhoro the two Fo\ girls soon afterwards went 
to hie with n niamod sister (Mrs Fish) that modem spint- 
uahsm assumed its present form, and that communication 
was, as it was believed, established with lost relatives and 
deceased eminent men The presence of certain “mediuins” 
was required to form the link between the worlds of the 
liiing and of the dead, and Kate Fox and her sister were 
the first mediums Spiritualists do not as yet claim to know' 
what special qualities in mediums enable spirits thus to 
make use of them The earliest communications were ear- 
ned oil by means of “ raps,” or, os Mr Crookes calls them, 
“porcii8si\o sounds " It was agreed that one rap should 
mean “ no ” and three “ yes,” while more compheated mess- 
ages wore — and arc — obtained in other ways, such as 
calling o^cr or pointing to letters of the alphabet, when 
raps occur at the required letters 

The idea of communicating ivith the departed was natur- 
ally attractive oven to the inorcly curious, still more to 
those who wore mourning for lost ftiends, and most of all 
to those who behoved that this was the coinincncoment of 
a new roi elation TJio first two causes ha\o attracted 
many inquirers, but it is the last that chiefly gives to 
modem spiritualism its religious aspect Many came to 
witness the new' wonder, and the oxcitoinent and interest 
spread rapidly “ Spirit-circlos ” were formed in several 
families, and other mediums discovered, exhibiting pheno- 
mena of ^arlou8 kinds (sec below) The interest in mes- 
merism and the phenomena of hypnotic trance, which was 
widely difiuscd at this tune both in America and Europe 
(see Magnetism, Ahimal, voI xv p 277 sq ), was favour- 
able to the now idea Information about other worlds 
and from higher intelligences was thought to bo obtained 
from persons who could bo put into the sleep-waking state, 
of whom Andrew Jackson Davis was in America the most 
prominent oxamiilo His work, A'<T<Kre's Revdo' 

iion'i (Now York, 1847), was alleged to have been dictated 
in "clairioynnt” trance hfany reputed “clairvoyants" 
de\ eloped into mediums The movement spread like an 
epidemic There is lery little eMdenco to show that it 
arose anj where spontaneously*, but those who sat with 
the Foxes wore often found to become mediums them- 
selves and then in their turn dei eloped niodiumship in 
others The more reading of accounts of seances seemed 
to develop tlie peculiar suscojitibility in some persons, 
while others, who became mediums ultimately, did so only 
after 2 >rolongcd and patient waiting 

There seems to liavo been little practical interest in 
spiritualism in Europe till hirs Hayden, a professional 
medium from Boston, came over in 1852 It spread like 
inldfire within a few' months of her arrival, — ^its firet de- 
velopment being in the form of a mama lor tnblo-tuming, 
which seems to have jir ei ailed all o^cr Europe in 1858 

* It is x>ossiblo that tlio fnmib of Dr Fholps ■v\cro unnwnro of tlio 
“Uocbcslot knockHigs" wben tiic dUlurbsmcos Iksriwi in ins iiQvso at 
Btnvtfonl, Connecticut, in 1850 (see Cnpron’s Moiern SfiinUmbxn, its 
Facts, Ac), but these disturbances, ns recorded, hmo a clostr to 
semblnnco to the oniinarj ocourroucca nt a spiritualistic scauco than 
those which took place at Tedu orth in 1001 (sco Glam ilVs Sadduns 
mus Triumphatits) and at Slaucusik in 1800 (sLoKeruers Schennvon 
Fneorst), and otheis too numerous to montion. 


Daniel Dmiglas Homo, the next medium of importance 
who appeared in London, came over from America m 
I85o But It was at Keighley in Yorkshire that spiritual- 
ism os a religious nioiemcnt first made any mark m Eng- 
Iftnd, nud it there thdt the first ISughsIi spintuahstic 
periodical, the Yoilshuc Spmtual I'elegiaph, was started 
in 1855 The extent to winch the movement has spread 
and the present number of spiritualists are very dilhcnlt 
to estimate Vogue calculations have from tune to time 
^ boon attempted in 1SG7 one spiritualist estimated the 
I number m Amenta at 11,000,000 or two fifths of the 
population, and another has held 3,000,000 to bo an ex- 
treme estimate (see Spxi dual Magazine for 18C7) The 
periodicals devoted to sinritualism may perhaps bo taken 
to indicate the present state of the movement There 
are in England two weekly newspapers, Light and The 
Medium and Lagbreak , one oi these has advertisements 
of Sunday mootmgs m sixty different towns and in eighty 
different rooms The spiritualistic journals outside Great 
Bntain number about 100, though probably only about a 
quarter of these are of any importance Of these 30 are m 
Enghdi (26 published in America and 4 m the Austmhan 
colonies), 15 to 20 in French, and 6 in German But nearly 
40 are published in Spanish in Spam and Sonth America 
Private circles which meet regularly are believed to bo 
numerous in England , and there are numerous public and 
somi public trance-speaking and clairvoyant modimns, 
especially among the miners m the north 

In the present article it is impossible to give an ex- 
haustive catalogue of the phenomena and modes of com- 
munication of modem spiritualiBrn Manj have not now 
appeared for the first time in history, though it is difhcult 
to suppose any historical connexion between the now de- 
velopments and the old. Perhaps the most sinking jiaral- 
lelism IS that hotw oen the proceedings at modern seances 
and those connected with the later Greek omclcs ® The 
greater part of tlio iihonomona maybe divided into two 
classes To the first and earliest developed class belong 
what may bo called the physical phenomena of spiritual- 
ism, — those, namely, which, if correctly observed and due 
neither to conscious or unconscious trickery nor to hallu- 
cination on tho part of tho obson ors, exhibit a force hitherto 
unknow n to science, acting in the jibysical world otliorw iso 
than through tho brain or muscles of tho medium The 
earhest of these phonomonn were tho raps already spoken 
of and other sounds occurnng without aiiparent phjsical 
cause, and tho similarly mystonons movomonta of furm- 
tim> and other objects,' and these were shortly followed 
by tho ringing of bolls and playing of musical instruments 
Later followed the appearance of lights, quasi-human 
voices, musical sounds, produced, it is supposed, without 
instruments, tho “ materialization " or presence in material 
form of what seem to be human hands and faces, and 
ultunatoly of comjilotc figures, alleged to bo not those of 
any person present, and sometimes claimed bj witnesses 
as deceased rclatix es , “ psychography,” or “ direct writing 
and drawing,” assorted to bo done without human iiiter- 
^entlon, “siimt-photography," or photographing of human 
and other forms invisible to all but specially endowed 
SCOTS , unfastonmg of cords and bonds , elongation of tho 
medium’s body , handling of red-hot coals , and tho oi>- 
paront passage of solids through solids mthout disinto 
gration The phenomena observed at Tedworth belong 
to this class Somewhat similar was tho Cock Lane ghost 
m 1762 ® A practice of causing hcnvilj loaded tables to 
rise by “magic " seems to bai e existed among tho German 
Joira in the 17th century * Kcrncr reco rds moicmcnts 


- Sco Fssai/s Clascal, bj F W H Mjerf, 1883 
s Sco Gentleman s Jfai/a^ne, 1762. ,on ico 

« \ on Harless, Aegypiisehe Mystencn, 1850, pp ISO 13- 
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of objects ID. connexion ■with jMad&'me Hanffe in 1825-28,^ 
and such movements also occurred in presence of the so- 
called electric girl in 1846 2 The second class of phenomena, 
■which we may call the automatic, consists in table-tilting 
and turning with contact , writing, drawing, &;c , through 
the medium’s hand , convulsive movements and involuntary 
dancing, entrancement, trance speaking, and personation 
by the medium of deceased persons, attributed to temporary 
“ possession ”, seeing spirits and visions and hearing phan- 
tom voices This class bears affimty to some of the pheno- 
mena of hypnotism and of certain nervous complamts, to 
certain epidemi<» of the Middle Ages,^ and to phenomena 
that have occurred at some religions revivals According to 
quotations given by Chevreul,* the diviomg-rod •was used at 
the end of the I7th century for obtaining answers to ques- 
tions, as table tilting now is In a third class must be placed 
the cure of disease by healing mediums This cannot well 
be treated apart from mesmeric heahng ana ‘faith cures” 
and “mind cures,” and belongs to medical psychology 
The class of automatic phenomena are much the common- 
est The investigations of Carpenter on unconscious cerebra- 
tion and of Faraday on nnconscions muscular action® have 
shown that it is not necessary to look outside the medium’s 
own brain and organism for the e:q)Ianation of such things 
as automatic ■writing and table turning It is about the 
matter communicated by these means that the controversy 
now turns Spintuahsts maintain that true information 
IS thus given, provably unknown to the medium or other 
persons present, or at least expressed in a way obviously 
beyond their powers to originate Another view, which is 
now gaming ground, is that the mformation in some excep- 
tional cases does not come from the mind of the medium, 
but 13 due to the influence wrought on his mind by that 
of other persons, and more than this is not proved ® 

At no penod of the spintuabstic movement has the 
class of physical phenomena been accepted altogether with- 
out criticism Most spiritualists know that much fraud in 
connexion ■with them has been discovered — frequently by 
spiritualists themselves — and that the conditions favour- 
able to obtaining them are often such as favour fraud. It 
13 -with a Ml knowledge of these difflcnlties m the way 
of investigation that they maantain that nnmistakably 
gemune phenomena are of constant occurrence Many 
volumes contammg accounts of subh phenomena have been 
pxmted, and appeal is often made to the mass of evidence 
so accumulated “ No physical science can array a tithe 
of the mass of evidence by which psychism ” (t « , what is 
^uaUy caUed spmtuahsm) “is supported,” says Segeaut 
Cox. But the m^onty of these accounts have scarcely 
any ecientiflc value. Bpmtuabsts have, as a rule, sought 
to convince not by testimony but by ocular demonstration 
Yet, if there is not a mass of scientific evidence, there are 
a number of 'witnesses — among them distingnished men of 
science and others of undoubted intelligence — who have 
convinced themselves by observation of the genuineness 
of the phenomena, — a fact of ■undeniable importance, even 
^fchout careful records, wliett tbe mtuesses are otherwise 
toown to be competent and trustworthy observers Mr 
Maskelyno has affinned® that he has witnessed table- 
turnmg where he was satisfied that there was neither 
tnckety nor unconscious muscular action Moreover if 


wn Prevorst 

*“<'■ 

» &0 Dreker, Epxiennct of the iliddle Agee, 1859 
Pelabaffuetie dmnatoiir, kc., 3S54 

Sw Cn Rfciiet, * La Sug^tion Mentale,^ in jR^om Phfl^ni 
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^(chanwn of Man Ti^ataTnlt vol ii p sis 
« See Pall ATall Oozatc, ISft. 20tt. and 


the phenomena are not genuine, we have to assume a large 
amount of apparently aimless fraud 

Amongst the proposed explanations of these phenomena 
that of halluanation need not detain us long Sensory 
hallucination of several persons together who are not in 
a hypnotic state is a rare phenomenon, and therefore not 
a probable explanation Jloreover, it cannot be regarded 
as being generelly appbcable, partly because material traces 
of what occurs often remain, and partly because of the 
general agreement not only of aU the uitnesEes but of aU 
the senses as to what is perceived, as distinguished from 
what IS inferred Nevertheless something of the land 
may occasionally have happened, especially at some of the 
seances of Home ® If collective hallucination really occurs 
at seances, it is a very interesting fact, and deserves to be 
carefully studied 

What may broadly be called conjuring is, however, a 
much more probable explanation of most of the recorded 
phenomena, and in the vast majonty of cases the ■wit- 
nesses do not seem to have duly appreciated the possibili- 
ties of conjunng, nor to have taken sufBcient precautions 
to exclude it Besides, not even a conjnror knows all 
the possibilities of his art and can desenbe in detail all 
the accidental circumstances which may on any particular 
occasion favour deception, and perhaps never exactly recur 
We reqmre, therefore, to know not only that the "witness 
IS careful and accurate but that lie has allowed a suffi- 
ciently wide margin for the possibilities of conjuring, and 
some leadmg spintuahsts do not allow this It is often 
urged that mediums are not conjurors because they fre 
quently fail, whereas “imposture can be reproduced at will,” 
and because they can produce the phenomena m pnrate 
rooms, and under conditions which exclude the possibility 
of conjunng But the phenomena produced by mediums 
in private rooms would generally be nnmteresting and 
unsuited to public performance so that it would not pay 
a profession^ conjuror to practise them Amateur con- 
jurors might do something in this way, and the present 
"wnter has seen one mutate successfully ?ome of the 
phenomena of professional mediums for “direct writing”, 
but to compete -with mediums on really equal terms the con- 
juror must have the same conditions throu^out, and this 
is difficult to arrange, smee it involves securing witnesses 
who are doubtful as to whether what they see is conjuring 
or not Still more important to the conjuror is that very 
privilege of failing whenever he pleases, so largely "used by 
mediums, that he may avail himself of accidental oppor- 
tunities for tnekery, which would be interfered -with 1^ a 
settled programme The extent to which the absence of 
programme obtains at seances appears from the following 
statement by a leading spiritualist "who "writes under the 
nom de plume of “M A. (Oxon )” “In 99 out of every 
100 cases people do not get what they want or expect 
Test after test, cunningly devised, on which the investi- 
gator has set his mind, is put aside, and another sub- 
stituted ’’10 In other words, the evidence is rarely strictly 
expemuental, and this not only gives facilities for fraud 
but makes it necessary to allow a much larger margin for 
accidents, mistakes, and mal observation It must be borne 
m mind that the most exceUent moral character in the 

tnekery, unless it can be 
mental condition when 
ae phenomena oretmed, for extraordinaiy deceptions have 
^ hysterical patients and othere with no 
ap^rent motive but a desire to secure attention 

One of the possi bilities to be allowed for is that of nn- 

Pitman Palure, 1876, p 867 
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usutil nuiscular endowment in the medium For instance, 
in 1851, the remarkable loud double raps occurring ui the 
presence of the Fox girls, uhich in 1849 had puzylcd several 
in\ estigating committees at llochcster, woio explained by 
Professors Flint, Lee, and Coi entry of Buflalo ns produced 
bj rapidly partially dislocating and restoring the knee and 
other loints Thc'v stated that they had oxporimontcd 
i\ilh another lady uho could do the same, and, challenged 
In Mrs Fish, tho> tiled some cxiieiinionts uith her and 
ilargaictta Fox ulnch strongly supported their mow 

Besides the general arguments for supposing that the 
phjijicnl phenomena of spirilunhsm may bo duo to con- 
juring there are two special reasons which gain in force 
as tune goes on (1) Almost oiery meduun who has been 
prominontlj before the public has at some time or other 
been detected in fraud, or what cannot bo distinguished 
from fraud except on some Molontly improbable hjpo- 
thesis , and (2), although it is easy to doi iso oxponmonts 
of \nrious kinds uliich uould place certain phoiiomona 
abo\ 0 the suspicion of conjuring, by olinunating the neccs- 
sitj for continuous obseriation on the part of the imesti- 
gators, there is no good evidence that such experiments 
have 01 or succeeded Nevertheless there does exist evi- 
dence for the genuineness of the physical phenomena whidi 
desenes consideration Count Agdnor do Qasparin, in 
his Tables Tomnantes (Pans, 1854), giies an account of 
what seem to have been careful experiments with his own 
familj and friends, which convinced him that by some 
uiiknow n force tables could bo got to move without con- 
tact Ho did not bolioio that spirits had onything to do 
with it His experiments were conducted in broad daj'- 
liglit and with sceptical witnesses (whoso testimony, how 
01 or, ho docs not gii o) looking on outside the circle The 
minutes of the sub-committco No 1 of the committee of 
tlio Dialectical Society (op cj^, pp 373 391) report that 
tables moved witliout contact, whilst all the persons present 
knelt on chairs (the backs of which were turned to the 
table), with their hands on the backs The report, how- 
01 er, would be of greater laluo if the names of the medium 
and of the w orking nicinbors of the committee w ore given 
— wc onlj know that of Sergeant Cox- — and if they had 
w rittcn independent accounts of what they witnessed The 
conditions of some of Mr Crookes’s experiments with D 
D Home on alterations in the weight of a partially sus- 
pended board ^ appear to have been so simple that it is 
difhcult to imagine how the witnesses can haie been 
dcceiied Some lory remarkable evidence is contained 
in “Researches in Spiritualism during the Year 1872 3,” 
bj A (Oxon ),” published in a spiritualistic periodical 
called Ilmmn jTatia i, March and August 1874 The papora 
giie accounts of phenomena obtained through the writers 
own mcdiuraship, gonemlly in the presence of one or two 
friends, and extending oier almost the whole range of 
spiritualistic manifestations 

But what chieflj interests spiritualists is the assurance 
of life and progress after death, and the moral and reli- 
gious teaching, which they obtain through automatic writ- 
ing and tmnee speaking It was discovered very early in 
the movement that the accuracy of those communications 
could not always bo relied on , but it is maintained by 
spiritualists that by the exorcise of the reason and judg- 
ment, by prolonged acquaintance with particular com- 
municating intelligences, and by proofs of identity with 
persons known to have been trustworthy on earth, it is 
possible to obtain valuable information from beings not 
infallible, but with the knowledge of spirit life suporadded 
to then earthly exper ience Still the agreement between 

* Oirnrt Journ o/<Sfcieiiw, «Tulj andOctohorlSTl, wpuWlsliod.witli 
otlior papers bj Mr Crookes, nndcr the title of Researches on thePheno 
mena of Spirituabsm, 1874 70 


communications so received has not been sufficiently great 
for anything like a universal spiritualistic creed to have 
been arrived at In Franco the doctrine of successive 
roincariiations with intervals of spirit life promulgated by 
Allan Kardoc (Lion Hqipoljte Denisart Rivail) forms a 
prominent element of spiritualistic belief This view has, 
however, made but little way in England and America, 
whore the opinions of the great mtqonty of spiritualists 
vary from orthodox Christianity to Unitarianisni of an 
extreme kind Probably it would bo impossible to unite 
spiritualists in any creed, which, besides the gonemlly 
accepted bohof in God and immoitahty, should postulate 
more than the progress of the sjnrit after death, and the 
pow or of some of the dead to commumcate witli the living 
by means of mediums 

Spiritualism has boon accused of a strong tendency to 
produce insanity , the charge, however, seems to bo in the 
mam a mistaken inference from the fact that the delusions 
of the msauo not unfroqueutly take the form of supposed 
conversownth invisible beings It is, however, probable 
that the spiritualistic theories of possession and obsession 
sometimes injure persons with incipient insane iininilscs, 
by wcakomng their sense of responsibility for these and 
their eflorts to control them Spirituahsm has also been 
accused of fostormg free love and other doctrmes subver- 
sive of society But this charge too has been made without 
adequate grounds , for, though certain spiritualistic bodies 
have at tunes taught such doctrines, they have always licon 
repudiated by the mass of spiritualists The great scandal 
of spiritualism is undoubtedly the oncoumgemont it gives 
to the imnioml trade of froudiilent inediuniship 

In nildition to tlm works already inontionod, tlio student, for n 
ponernl idea of tlio whole subjeet, should eonsult the following — 

K W Capron, Modern Spintualim, Us Faets, ie , Boston, 1867), 
for the carlj history of the movement in Amonea , Ldmonds and 
Dexter, Sjnriluahm, New York, 1854 56 , E Hare, ExjKnmenfal 
Invcsligations of the S2nnt Man^eslaims, New York, 186D , Allan 
Kanlec, lAvre des E'^ds, 1st ed 1863 , Mrs Do hlorgan, Fnm 
Matter to Spin/, London, 1868, with preface by Professor De Mor 
mm , Alfred Eussol Wallace, Miraelcs and Modem Spiritualism, 

1870, M A (Oxon ), Spirit Idenlitp mA Spirit Teaching, Zollncr, 
Wiiscntehaftlielic Ahliaiidhmgcn (the part relating to spmtnalism 
has been translated into English under the title Transeendciital 
Phijiics bj C 0 hfassoy). A succinct account of tjqncal frauds 
of spintunlism is contained in D D Ilomo’s Lights and Shadoios 
of Spmtualiiin, 2d cd , 1877 78 (15. M S ) 

SPITZBERGEN This group of rocky, barren, andSltun 
snowclad islands, lost in the solitudes of the Arctic Ocean, twn. 
400 miles north-north-west of the North Capo of Norway 
(see vol XIX. pi IT), but nevertheless well known foi at 
least four centuries to European whalers and seal-hunters, 
has of late acqiurod now interest from the scientific oxjicdi- 
tions by which it has boon selected either ns a base for 
attempts to reach the north polo or as a field in which 
to inaugiimte n now ora of scientific exploration in the 
nrctie regions From Spitsbergen Parry started in 1827 
on the sledge journey which brought him within 480 miles 
of the polo , it was the starting-point of the investigations 
which led Charles hlartms to his brilliant gonomhzations 
of the flora, present and past, of tho earth , and numerous 
Swedish expeditions from 1868 onwards have accumulated 
an amount of knowledge, so vast and so important, as to 
bo comparable only with the results of tho great equatorial 
and arctic journeys of tho first years of the 19th century 

Tho Spitzbergen archipelago, lying between iG 30 and islands. 

80' 30' N lat and 10' and 30' E long —half way between 
Greenland and Nova Zombln— consists of oix largo and 



iong Wiling fjords: Has an area of ncarlj 15,200 square 
miles High mountains, reaching 4 jCO feet in tHo 
Sound Tind, cover its southern parts, while a vnde plateau, 
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an altitude of from 1600 to 2000 feet and covered 
by a thick ice-sheet, occupies the north Several ftor J 
Horn Sound, Bel Sound, Ice Fj^d (16 nules ^de and 80 
long), and the double fjord of King’s Bay and Cross Bay 
on the ’srest, and Liefde, Wnde, and ^ys on the 

north— deeply penetrate the island One of ^e reifica- 
tions (Dickson Bay) of the beautiful Ice Fjord, 150 fathoms 
deep, nearly reaches the head of Wiide B^, so m almost 
to (hvide the island. A long narrow island, Pn nce Charles s 


SPITZBERGEN 



Map of Spitzbergen. 

Foreland, with peaks of nearly 6000 feet high, runs parallel 
to part of the nest coast of West Spitsbergen, from which 
It IS separated by a narrow strait The broad Stor (Great) 
Fjord, or Wiide Jans Water, separates the main island from 
two others to the east, — Stans Foreland f2500 square 
imics) and Barents Land (580 square miles) Formerly 
these were considered as one, and named Edge Island, 
until the narrow Walter Thymen Strait which parts them 
was discovered A few peaks, estimated at from 1600 to 
2000 feet high, protrude above the snow and ice by which 
these two imperfectly explored islands are covered. To 
the north-east of West Spitsbergen, separated from it by 
Hinlopen Strait (7 to 60 miles m breadth) lies North-East 
Land, with an area of about 6200 square miles Its western 
and northern coasts are mdented by several bays and fjords, 
the southern and eastern shores, on account of the masses 
of ice by which they are constantly girt, remain unexplored. 
This island appears like a broad plateau covered by an ice- 
sheet 2000 to 3000 feet in thickness, from which a few 
peaks protrude Slowly moving towards the east, this 
immense sheet of ice discharges mto the sea by a huge 
ice-wall, unbroken by promontones for 160 miles, thus 
forming the broadest glacier known, — ^Dickson’s glacier 
Eastwards from this group of islands, 100 miles to the 
north cast of Stans Foreland, rises another island, measur- 
ing 90 miles from west to east. Marked either GiUis’s 
^nd or Wiche's Land in earher maps, it was seen from 
Spitsbergen as a snow-clad mass imngling With the fogs 
m the sea by a Swedish expedition, and later on by 
Hcuglin and Zeil, but it was not until 1872 that the 
Aorwegian whalers Altman, Johnson, and Nilsen reached 
It from the cast and nearly curcumnavigated it After 
some discussion about its name, it has received from Pro 
lessor Mohn the name of King Charles Land, which is now 
generally accepted Tlic wide strait which separates it from 
Spitsbergen is called Olga Strait It is now established 
that GiUis saw Gillis’s Land to the north-east of the archi- 


pelago, and this land, which may perhaps be a link be^wn 
the Spitsbergen archipelago and that of Franz -Josef, has 
been again sighted by Norwegian seal-hunters Numerous 
small islands he around the larger — the Danes and Nor- 
wegians Islands on the north-west, the Seven Islands on 
the north, Outger Reps, Brock, and Charlra XII 
on the north-east, Waygat Islands and "William L Island 
in Hinlopen Strait, the Ryk Yse Archipelago, Hope Island, 
and the Thousand Islands (about a hundred small rocks) 
to the east and south of Stans Foreland, and many other 
smaller ones Many of these small islands nse to a height 
of 1500 to 1700 feet ^ 

The archipelago, which has the Greenland Sea to the Seas 
west and Barents Sea to the east, rises from a submarine 
platform that extends from Bear Island north-eastwards ^ 
to Franz Joseph Land, and probably was an immense 
arctic contment connected with Greenland during the 
middle of the Tertiary penod The sea around Spitzbergen 
has a depth of less than 100 fathoms Owing to this 
circumstance the ice readily accumulates round the shores, 
and, although the glaciers of Spitzbergen do not give 
origin to icebergs so huge as those of Greenland, the 
smaller icebergs and the pack-ice are thick enough to 
prevent access to the shores except for a few months in 
the year Happily the Gulf Stream, which washes the 
shores of Norway, after sending a branch to the east, flows 
north to the western ifliores of Spitsbergen, moderating 
its chmate, and leaving an open passage which permits 
whalers to approach the western coast even under the 
most unfavourable conditions of ice in the arctic regions 
Dnftrwood brought from lower latitudes, glass-floats of 
the Norwegian &hermen, and even the large seeds of the 
Entada Gtffdlolnum, earned by the Gulf Stream from the 
Gulf of Mexico, are found at the northern extremity of 
Spitzbergen On the other hand, a cold current charged 
with ice descends from higher latitudes along the eastern 
coast, rendering approach extremely diflBcult On this 
account King Charles Land remained unknown until 1872, 
and the eastern coast of North-East Land still continues 
une^lored. 

Owing to the warm current, the clunato of Spitzbergen is less O 
severe than in the corresponding latitudes of Greenland and Snuth 
Sound The isotherm of 23® Fahr ( - 6° C ), which crosses the 
middle of Eastern Siberia, tonches its southern extremity, and 
only the north east coasts of West Spitsbergen and North East Land 
hove an average yearly temperature so low as 14° to 10° 6 (-30° 
to - ll'^O 0 ) At Mussel Bay (79° 63') the average yearly tem- 
perature IS 16° (January 14° 1, July 39° 8) Bear Island, notwith 
standing its more southerly position, has a lower temperature, as 
the Gulf Stream does not touch it Even in the coldest months of 
the wmter a thaw may set m for a few days , hut, on the other 
hand, snow sometimes falls in July and August Spnng comes m 
June , the snow becomes saturated with water and disappears m 
places, and scurvy grass and the polar willow open their buds By 
the end of June the thermometer has ceased to smk below the 
freezmg point at night, July, August, and September are the 
best months. In September, however, autumn sets in on shore, 
though the whalers continue cruising until the end of the month 
and even reach the highest latitudes By the end of September 
the pack ice rapidly freezes into one solid mass. To move on this 
mass, however, is exceedingly difficult, for tlie icc, owing to its 
contraction and expansion, is either intersected ly large fissnres or 
broken up and piled into heaps, which puts insuperable difficulties 
in the way of sledge expedibons 

Glacien are largely developed. On the high grounds the snow Glac 
undn a level of from 1200 to 1500 feet disappears every year , hut 

J'bo plateaus it continually accumulates, so as to cover them 
^th an umense ice sheet, like that of Greenland, which slowly 
aiscnarges by tbe volleys towards the sea in the form of immense 
glaciers. All Aorth E^st Land and the interior of VTest Spitz- 
bergen are covered inth such ice sh eets, which descend to King’s 

nJt between the North Cape and Spitzbergen, 

m ^ ^oned to the Spitzbergen archipelago It was for^ 

Mw^ Its hunting grounds, hut is leiy seldom visited 

Xelyftnn^ 
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Bia bv 1 gkcicr 16 miles wndo, or b> that nlrcidj nlhulcd to in 
KovtU Bast Land, ^\bcvo tbo ico clilTs arc Trom 200 to 400 foot birfi 
TIu’so glaciers, however, discharging into comparatnelj shallow 
w aters, do not produce such iceberm ns those of Greenland Tlio 
glaciers of the present epoch are but trifling in comimnson with 
what thc 3 were iltinng the Glacial period, when the ciitiro couiiti^} 
was lumed under an ice sheet, which probablj connected all tbo 
nrcbipclngo into one ico bound coutiiieiit and spread far boiond 
to northern Lurope. 

The backbone of tbo islands consists of thick layers of granite, 
gneiss, ami other archaic schists But more recent formations bear- 

ing witness to a much more genial cliinato are not ivnnling Tbo 
Ciwlionifiroiis jwnoil is representcfl bj o\tcnsiio coal bearing stmtn, 
the low est of ivliich arc intennediato w itli the Dei oninn (Liofdo Baj 
strata) The Trues, also containing a neb fossil flora, is represented 
b\ black clai slate Tho Jurassic dciiosifs arc widclj spread, 
thcN mostly lielong to tho Kcllowai, and nianj of them arc coal 
be iriiig To the same mnod lielong tho frequontlj occumiig laj era 
ofwhatwasformcrii called hj perstlicmto, but has now liccii proicd 
to l>o (acconhng to Zirkel’s classificntion) diabase and doicnto 
The most inten sting foonation is howcier, the Jlioccno At a 
iwnod close, gcologicallj sneaking, to tho subsequent Glacial period, 
and Cl eii to onr oivn, Spifshcrgon ins covered mth a hivnriaiit 
ic'-ctation tho like of which is now found onlj in tho 60th 
parallel in Scandinaiia Tlio shores of Bel Sound, Ico Fjord, and 
tape Starostino in 78’ 27 lat were colored with cxtonsiic peat 
Iiogs, on tho edges of winch the marsh cj press flowered, dropping 
Its leal et and bloamnis into tho marshes SfijKOia., iwiilnrs, birclies, 
plauo^, niul large oaks also greu thorOj ^lulc i\y and thick unacr 
wowl freclj del cIojwkI under their shadow, and ihoiisniids of insects 
swarmed m tho thiol ct The most sinking feature of tins Miocene 
ac^etatiou— a feature conelusivclj established hi tho rcscarelies of 
Oswald Heor— IS that Spitabcrgcn, Greenland, Iranz-fo-ef Land, 
and yoia ZciiiMa wire at that time parts of one immcnso con 
tincnt, thus rcalirnig the von conditions for tho coldest climate, 
if cluiiato had to depend on tellnnc causes onlj Heerhasshown, 
mo*eoi I r, in a manner that hanlli admits of doubt that tho liixiin 
ant Mgitalion so umnistaknhli bonio ivalncss to b\ tbo Jlioccne 
strata of tbo aretic regions could not Imo dciclopwl bad it been 
condcmiicil to endure tbo long arctic night it non nndorgoea 
Tins feature of the arctic Miocene flora is unexplained, and will 
Totnnui so until luchet* costnic'il laus ato formulated to explain 
chiucr^ of clunato A cliaugo in the \WiUon of Iho cnrUis axis 
of rotation (teconUi the laibjcet of a serious discussion in J- nglatia 
and on the Continent) would seem to bo the onlj adequate lii pothcsis 
b\ wbicU to account for tbo iiami ngctation of tbo period m ones 
twminsucb prosimitvto tbo polo, but tins lij pothcsis would bo 
so mneb at larianco witli tbo present state of our knowledge that 
M t niai w ell bcsitatc to ndi anco it, A brief recurrence of a warmer 
clnnato — not nearly so warm os tbo Jlwceno, act somow hat wanner 
than tho present— was also cxi»cncnced hj hpitzlicigcn "Oer tlio 
Ion" nenod of glaciation as is proicd hj tho occurrence of beds 
Willi mussels avlucli tuts now found onl) in much wanner latitudes. 
This warmer Post Glacial jicnod— traces of wIikIi haio been mot 
with throughout the arctic and siihati,tic regions— was followcu bj 
a ncriod of slow upheaval, which still continues. 

riio flora is of course jHior Tho onlj tree is the polar willow, 
wlncii docs not exceed 2 inches in height and bears a few Icaicsiiot 
larcor than a man’s finger nail , and tho only bush is the crowberry 
(rmjKtrum innrum), to winch tbo reccntlj discoicrcd cloudbcrrj 
Utitiiis Chatn’cmorii^) inav bo added But at tbo foot of tho wanner 
chlfs some loam hius been formed notwitbstandmg ®\°wnoM of 
putrefaction, and there, in contrast with tbo broiimsli 
cover tbo hills, grows a carpet of mosses of the hnghtest men, 
aanegated mth the golden j ellow flow era of tho ronuncuIus(A 
sidjiliureHS and Iivjierboreiw), the Sileiifa , the 
Tcctieularn, llio Ourna remfonnis ta foot 

seurn grass (Cochkana /cneslrala), soicml raxifragcs, m 

ttlpimm, PolenUtla emargimta, fox tail grass ij’ 

Diiimlia Ft^ten, Poa ecnisia, pratenns, and slricla, 
larcc flowered Pohmona and .Indromedv , iilnlo on tho J^nratsiwls 
3^11 poppicsamlnliillon grasses (jy/vl/r), CardaiNvieMlidt/eha, 
kicral'Dnmrfnt, Ac., are found ^ Fion on the higher 
feet ahoio tho sea. tho poppj, Xnndn ImKrlona, 

ATrfiwrrfsii arc oceasionalli met with Mosses, mosth European 
ncnuamtanccs, color all places where peat has acciimnlated ino 
slmios of tho crags and tiio blocks of stone on tho hc.ach 
tunes ciitirelj coi cred with a Inxiinant moss and 
among tho last being tho so called “famine broad 
arciiea), which has maintained tho life of so mam arctic traicllors. 
Hoiviring plants arc ropresontod hj as mam as ninctj six 
of which oigiiti one grow in Greenland and sixtj nine in wan 
dinavin . fortj throe species are alpine cosmopolites, and Jiaie been 
Set with on the llimalaias. Tlio ferns are ropresonted hi two 
species.* Although thus limited in iiiimhcr, tho flora is suggestno 




in its distribution Tho i ogotation of tho south has a decidedly 
Lappish or European nipiiie cliaraetor, while that of tho north 
coast 18 dccidcdlj American, and recalls that of iloli illo Island 
Many flowering plants wliieli arc common in northwest Spitz 
borgon are absent from the east coast, whoro tho cold current is 
mimical to both flora and fauna , hut, on tho other hand, one moss 
(Pottia hyjKrlorta) and one liclicii {Usnra melaxantha) are found 
tlicro iiliich are of Amencati ongiii and grow both in 17oi-tIi iVmonca 
and oivtiic Conlillcros are most numerous, manj, like the 

brown Lammana and 2^ostoe comviwm, winch fill all jwolsand are 
tho chief food of mony birds, being familiar in Enrojio Protocoecus 
imolis covers tbo snow with its reddish {ion dor 
Tho faniia, although not icn nch in sjiccic^ is oxcocdinglj nch Fauns, 
in ludiinduals. It includes fifteen mammals, onlj two of which 
are terrestrial — tho reindeer and tho ico fox— besides Die usual in- 
habitant of tho arctic regions, tho polar hear ® Tho number of 
reindeer is rcallj inirzling In a single summer, or rather in tho 
course of a few weeks, no fewer than from 1600 to 2000 reindeer 
were killed bj liuntors for soioral consecutive years proiions to 
1808 Mnch omocintcd in June, thej groin cry fat towards tho 
end of tho autumn, after feeding on tho mosses Great nmnbera 
are “ marked ’’ (that is, hai o both ears ent at tho same height), and 
the liuntors are persuaded that those indmdnals come from an nn 
known continent in tho north cast, whoro thovliovo boon marked 
hj the hand of man Moirci or strange tins hypothesis, it must bo 
acknowledged that tho objections ingod against it bj the Swedish 
explorers are not couclusii o, and that frost hito attacking j onng 
colics could hanllj nceonnt for tho sjmmotncal maikings on both 
cars '1 ho immense numhors of tho reindeer stronglj support tho idea 
of their migration, and tho only question is whothor thoj came from 
Siberia » i« Ifova Zombla, or whotbor tlicj did not rcallj come from 
tbo unknown arobiiiclagocs on tbo north oast, tho oxistoiico of u Inch 
IS supported hj so many other data (immouihU of tho ice to tho 
cast of Spitzhoigen, dirtj ice, birds mot with off North East Land, 
as well as SOI oral other considerations of a more general eharattcr) 

Eight Cetaceans arc mot with in tho seas off Spitzborgon, iiz., — 
Palnnoplera hoops, 80 to 110 feet long, B gxgaa and B rostrata, 

30 feet long, tho white whalo {Bchiqa catodon), three species 
of seals (Phoca larbata, gnenlatidiea, and /iigjirfn), and the iralnis 
{Tn^eehvs or Odob'cmts romance) Tho Greenland whale has 
complctelj disapiicatcd in conscqucnco of tho great Imioc made 
during tho lost two centuries according to Scoreshi, no less than 
67,600 indiviilnals were killed hctivcon IDCO and 1776 A pcrfecuy 
rcckkss oxtornnnation of seals is still going on Nnmhoilm wol- 
nises tumble about in tlio water, or lie in crowds on tbo floating 
ICC , and tlicir number further increases when tho flocks of Green 
land seals nmio in August „ , , «• 

Birds MSit tho archipelago in such vast flocks that the cmis 
are lilcrnllj coicrcd anth them Tho fulmar petrel {ProccUana 
qlacialis)—o herald of iwlar regions— meets tho ships approaching 
bpitrbcrgen far owoj from tho coasts Its colonics cover the culls, 
ns also do those of tho glaucous gull (Larxts glauetts), or tho bu^o 
master ” Eotches {McrguUts alba), black guillemots (IThu gngw), 
non gulls {Lnrus rburnnis), auks, and kittiwnko gulls [Lana 
tridachilus) breed oxtcnsii olj on tbo clifls, while gcoso, looms, ana 
^n\Tw w\ariti ou (ind about tlio Iogooub niid sinfill fresuwator ponus. 

The boninclo gooso {Aiiser bcnitaa) is only a biro of passage, ns it 
goes farther north-cast to nest Tlio eider breeds in largo coloinos 
on tbo islands, whoro its joung aro safe from the ico fox, o"Ij tho 
glaucous gull and tho brent gooso {Bcnmla brenta) being admitted 
to keep tYicm companj, wlulo tlio luinnio (Jformoii arrficiis) and 
tho tern confine thcmsoli cs to sojiarato cliffs Tlicso birds, how- 
01 cr. aro onlj guests in Spitzborgcn, the snow hunUng {Emberisa 
mralts) being tlio onlj spccios Mliioh stnjs permnimntly , twenty 
three species breed regularly on Spitzborgcn, and four others (tlio 
falcon, siioivj owl, swan, and skua) coino occasionally 
Tlioro nro twonti tlirco sjkscics oi fishes, but jio reptiles. Insects 
nro few JjCjndQvtcra (one species), Ncurqpicra (one), 

(four), nndDijitcra (twentx) haxo been met with bj the Swodisb 
expeditions Arachnids, and cspcciallj FantoiKids, on t’*® 
hand, nro x orx common Molluscs nro also i on numerous, embracing 
no less tliaii 130 siiccics. In Juno soi oral 
with in such numbers on tbo coast and at 

sltcxTus as to constituto the cluof food of tbo {juUs* At some 
places tlio mussels nnd tuin nh cs roaclin wmpamtn ol> 
mid nupcar m iiicicdiblo nbmulnnco Of Crustaceans no few or than 

100 species hai o hecu recognized in the wntera of the 
The mnnno fauna is oxcecdmglj nth in the bluish 
of tho Gulf Stream, and tho dredgings of tho S«cdish oxj)«m oii^ 
which were proseouted oven under tho ice, noxcr failed to * 
the surface a nch xnnetj of remarkable or now forma From a 
depth of 8400 feet tbo "bull dog’ mnohino lifted mud of a tempera^ 
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turo of 33° Fahr (0° 8 C ) charged -ontli Badiolansns, Polythalanx, 
Otdbigcnnw, Bilonilxnm, Benlaha, and Konxonmm, together mth 
Eomo AoncUds {Spxodie^plerus and CirraUihis), trco Crastaceana 
{Cttma niineunda and Apseudcs), one Mollusc, two Boloihunse, 
one Oephyrea, and one Sponge Even at a depth of 15,900 feat 
animal lilb was fonnd in nnexpcctcd profnsion, the mnd consist 
mg almost entirely of brown and white Foramxmferte, among them 
one Crustacean (a species of (hirm) But manite life is much poorer 
on the cast coast resembimg that of Greenland 
Man docs not lire on Spitsbergen, and. the attempts of the Swedes 
to winter there have for the most part proved failures, except in 
the case of the “Sofia” expedition, which succeeded in vnntcnng 
without great loss, though not without suffering from scurvy 
None but the Eussian "Pomory ’ (inhabitants of the Murman coart) 
have succeeded in enduring the arctic winters. The patriarch of 
Spitsbergen, the Pomor Staraschin (Starostine), spent no loss than 
thirty two winters (fifteen being consecutive) on the islands, dying 
of old age in 1826 There was a time in the 17th and I8th cen 
tunes when thousands of Dutch, Danes, and others were attractcil 
to Spitsbergen by the whale fishing IVholo villages sprang up on 
the shores, the best being that of the Dutch— Smeetenboig— which 
IS said to liave been visited by 18,000 men in a sm^e summer ^e 
“nght whale” having disappeared, the whalers ceased to visit I 
Sptzbeigen, and only quite recently an attempt has been made to ' 
renew the pursuit of the Balsencgdera hoops The chief object of 
pursuit IS the walrus, earned on by Norwegians , sea birds and 
eider are also occasionmly sought 

History Etslory — Spitzbergen was &covered in 1596 by William Barents. 

Eipedi. and his companion, Cornelius Hyp, is believed to have cirenmnan 
tions gated the archipelago Nevertheless it was long considered as a 
part of Oreenlani and desmbod under the names of East Green 
land, N ewland, King James's Land, until the old name of Smtz 
be^ gained the aseendemy But long before Barents discovered 
it tiio Kussians had known it under the name of Grumant (a word 

Jn JSM Chancellor arrived at Archangel 

in 1553 be l^ed that the Knsswns visited Grumant for huntme 

century whalers, the Eussianf 
Wan to visit the gronp, chiefly for walnises^ seals, fates, rein 
deer, hears, andh^s , their huts and crosses are met with at vetv 
many plaoM on the co^t. Many inntered for several conaecnbro 
winters Since 1830 their visits have almost ceased The Nor 
wegians began to •nsit the archipelago about 1795, and them smell 
Spitehergen waters m considerable nuiiS^ 
In 1822 a pa^ wintered successMly, but later attempts have for 
the most part proved fatal on account of scurvT fo e^ 
penenced arctic navigatora-assiated by Norweman savanT—L 

abS.rc”' **».*«. » tt. 

rt twice, in 1705 and 1766, and reached 80° 28' N John 
48' Tht^^fe\«8'’BnrbI 1“ 1773, and reached 8^ 


fessot Lovin was the first to nnJpri.i,.*— i P’"® 



amongwhom^bhari^Mai^^ZxM 

1868 onwaids the atekpMaM ^ T‘®"‘ 

scientific o^ibons r 

acoompamed by NordenshioW of ^v^n, Otto TorcII, 

mahng maiw important^ nWrvlbons aiJd ®®"®®d 

geological collections In 1861 a 

Nerdensloold, Malmgron dhvdemu«Tn,i ^ 'PowU. 

with a vast number of new and letnmed again 

Wit, on was followcil m 1868 bj tK the 
dcnskjold, having on its scientific staff under Nor 

F Smitt. zoninmofa w . Holmgren, hralmgren, and 
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I deposit^ and two years later a colony was formed in Ice Fjord, and 
a small railway constructed to work the beds The attempt, how- 
ever, did not prove suc(.cssful Mr Leigh Snuth and the Norwegian 
Captain Dive visited and mapped parts of East Spitsbergen in 1871, 
returumg with valuable information Tliev reached 81° 24' N lot 
In the same jear Mr Lamout Msited the archipelago In 1872 a 
great polar expedition set out to winter on Spitzbcrgen with tbo 
intention of attempting in the spring to advance towards the pole 
on sledges drawn by reindeer But fiie expedition encountered a 
senes of misfortunes 'The ships were beset in the ice veiy early 
in Mussel Bay, and, six Noniegian fishing vessels having been like 
wise overtaken and shut in, the expedition had to feed the crews 
on its provisions and thus to reduce the rations of its own men 
The reindeer all made their escape during a snow storm , and, when 
the sledge partj reached the Seieii Islands, they found the ice so 
packed that all idea of going north had to be abandoned Instead 
of this, Notdcnskjold explored North-East Land and crossed the 
vast ice sheet which covers it. The expedition retnmed in 1873 
with a fresh store of important scientific observations, especially in 
phvsics and suhmanno zoology In 1873 Drasche, the geologist, 
paid a short visit to Spitzbergen, and the Dutch polar expedition 
appTMch^ It m 1882 In 1882 the Swedish geologists Naathorst 
and Do Geer made a journey to which wo are indebted for most 
inte^ng data about tbo flora of the islands In the same year 
a polar meteorological station was cstablislied at Cape Hordsen for 
carrjmg on Ae observations desired by the international polar 
committee The year 1663 being very favourable, the Norwegian 
walm luintcre Andreasen and Johannesen pushed to tho north east 
01 bpitzheigen and discovered new land to the north-cast of the 
arcnipelago apparently extending as far as 39° E. long 

of fho snbject Is very \ olnmlnons, and for full 
blDU<«ne^(eaI details leforcnco most bo mado to sneh worts os ChTdenlns s 

I Cyj A XjCSii0 B jirdic T oyoffcs of ^ £ ^OF^cntliSltl fX^ondon itncf 

reprinted Jn a Dutch pnbHcatlon iXiid^rin 

®u Pettrmann s MWhetlunaai 

^ j?rSojwi7iiff*fte/le, the Gtograrhit^e JahrbiUhsr. the Joi/r /tonniol 

S? Swedish w to totl 

aiie fidenttno results of the Swedish expeditions are cmbSlXi in iSlrS* 

rmeedfflpt?nM“ 

the Swedish Geologieai,® “4 

SPLEEN See Yasculab Sysmt. For dis^ses^of 
the spleen, see Patbolost, toI mu p 376 so also 
Maia^ria and Woot-SoRiEB’s Disease, ^ ^ 

' Lrmma (1784-1859), yioluust and composer 

Brunsvnek on 25th April 1784, but sShis 
^dhood at .Seesen, where m 1789 he began to s£dy the 
viohn, and worked so industriously that at six years old ha 
™ .H, u, J.I, ft, 

He received his general education at the Brunswick eram- 
mar.s^ooI,-taking lessons on the vuohn fr^KiSTsS 
and studying composition under Hartung The little ha 
Iwmed from the last-named professor was the only theoreti- 

he^ wTt «« Jie himseK teUs us, 

MoS?^ Studymg the scores^ 

Mozart .^ter playing a concerto of his own at a school 
concert with marked success, he was tvlnpod fni. 4 . 
under Maucourl, the leaderof 4e dufirld 
rapid vras his progress that in 1798 he was able’to fw 

.ssaS^oT rsf 

favomtrrin -a 

himmBnssia. Havinir Guarnenus, presented to 

and other German tov^f Ss I-eipsic, Dresden, 

for him m 1805 fhn a-r,« ncreasmg reputation gained 

OoB« he e„„p„e, 
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not succeed in plaeing it on tlio stage Ah ma was equally 
unfortunate, tliougli it uas rehearsed uith appioval at 
Weimar in 1808 During this year Spohr accoinphshcd 
one of the most extraordinary musical exploits on record 
Heaving that Talma ivas performing at Erfurt hoforo tho 
roigmng priuccs asaombled foi tho famous congress, and 
failing in his attempt to obtain admission to tho theatre, 
lie biibed a horn-player to scud him as his deputy, and, 
though ho had novel touched a horn in his life, ho learned 
in a single day to play it so uell that in tho ovoning 
ho u as able to fulfil Ins solf-imposod duty without excit- 
ing suspicion or remark Spohr’s third opera, J}ct Zivei- 
lampf mxt rfe? Gchcbten^ uritton in 1800, was successfully 
performed at Hanibuig in tho follouing jear In 1811 
lie produced his (first) Symphony in Eb, and in 1812 
composed his first oratoiio, Das jilnysle Geitcht^ It was 
■uliilo employed in tho pioparation of this work that ho 
first felt the iiiconvenionco uisopamblo from an imperfect 
theoretical education, and, with charactoiistic energy, ho 
sot about the dibgont study of Sfarpurg’s Ahhandhing von 
de> Fvge 

In 1812 Spohr MSitcd Vienna, Mhcre his splendid violin- 
playing created a profound sensation, and ho was induced 
to accept tho appointment of leader of tho orchestra at tho 
Theater na der Wien Ho then began tho 2 Ucparation of 
his greatest dramatic composition, Famt, which ho com- 
pleted in 181?, though it was not iiorforined until fire 
years later His stiongth na a composer uas non fully 
developed, and tho fertility of his imagination enabled 
him to iwodiioo ono great woik after another uith aston- 
ishing rapidity Ho resigned his aiipointniont at Vienna 
in ISlfi, and soon afterwards mado a tour in Italy, where 
ho performed his eighth violin concerto, tho Scena Cantanle | 
iifllo SUlo Dx anmaixco, — tho finest of Ins compositions for 
his favourite instrument Tho performoi was described | 
by tho leading critics of tho country ns “tho finest singer 
on tho violin that had ov or boon heard " On Spolir's 
return to Germany in 1817 ho was appointed conductor of 
tho ojicra at Eraukfort, and in that city iii 1818 ho first 
produced his dramatio iiiasterincco, Faxiit Tiio favour 
with which this was received led to tho composition of 
Zcmxx c imd Azox , a romantic jncco founded on tho stoiy 
of Beauty and the Beast, which, though by no means equal 
to its jiredcccssor in merit, soon attained a much higher 
degree of populanty There can, indeed, bo no doubt 
that Faxxst suftcred from tho very first from tho weakness 
of its misorablo libretto Had the words boon woilliy of 
tho music Faxist would have taken rank among tho finest 
Gorman operas in existence 

Spohr first visited England in 1820, and on 6th March 
played his Scena Caniaxite with great success at tho first 
Philharmonic concert. At tho third ho produced a now 
Symphony (No 2) in D vixnox, w'ritton expressly for this 
occasion, w’hich is remarkable as the first on which tho 
conductor’s Mfon was used at a concert of tlio Philhannomc 
Society Spohr’s now synuphony mot with an onthusiaslic 
reception, ns did the enrhci ono (No 1, in Eb), which was 
play'od, together mth his Fonetto, at tho last concert of tho 
Bones Indeed ho had a triumphant success both as com- 
poser and as viHuoso, and ho on his side was dolightod 
with tho perfoiniances of tho Philharmonic orchestra 
Before leaving London ho gave a farewell concert, at 
which Madame Doretto Spohr played on tho harp for tho 
last time Her health at this period was so delicate that 
she was recommended to exchange her favourite instni- 
mont for tho less fatiguing pianoforte, and Spohr, with 
his accustomed facility, wrote a number of jneces for 
jnanoforto and viohn, which tho husband and wife played 

' Lltornllj The Last Jxtdpmint, but not to bo conrouuded with tho 
oratorio now eo well 1 nown bj that naino in Eiitlaud 
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together with perfect artistic sympathy After sunplo 
monting Lis lo England by a short sojourn in Pans 
Spohr returned to Geimany and settled for a tune in 
Dresden, where German and Italian opera were flounshing 
side by side under tho direction of Weber and iMorlnccli] 
His artistic relations witli tlio composer of Dci FxcitchxKz 
wore not altogether satisfactory', iiovcrlholess Weber did 
not hesitate to recommend liim strongly to the elector of 
Hesse CasscI as “ kaiiclhneislor ” Sjiohr entered upon Ins 
duties at Cassol on 1st January 1822, and soon aftcrwaids 
began tho composition of his sixth opera, dexsonda, which 
ho produced in 1823 This work— whicli ho Jnmsclf 
always regarded ns ono of his best productions — marks 
an important epoch in his career ns a dramatic composer 
It was tho first opera ho ov'cr wioto viith acconijinnicd 
recitative throughout in place of tho usual spoken dia- 
logue, and by a remarkable coiucidciico it was jirodiiccd 
in the same year as Weber’s Ewyanihe, a work ehnrnc- 
terired by tho same departure from established custom 
Unhapinly WebePs early death pi evented liim from making 
a second essay in tho same direction , but Spohi consist- 
ently carried out tho idea in his latci operas, and always 
with marked success 

Spohr’s ajiiiointmont at Cassel gave him tho opportunity 
of bringing out his now works on a gmiidci scale and 
w ith more careful attention to detail than lie could hav o 
Iiojied to attain in tho scrv'ico of a less generous patron 
than tho elector And ho never failed to use these 2 >rni- 
Icgcs for tho purpose of doing justice to tlio w orks of other 
composers Soon after Ins instalment in his new oflico 
Mendelssohn, then a boy of thirteen, visited Cassel with 
Ins father, notwithstanding tho dispanty of their years, 
a film and lasting friendship sprang up between the rising 
genius and tho already famous composer, which ceased 
only with Mendelssohn's death m 18*17, and in other 
similar cases Spohr always jirovod himself ready to ap- 
preciate and fostei tho talent displayed by others, though 
it must bo admitted that ns a critic ho was very diihciilt 
to please Tho success of Jessonda led him to 2 )roduco m 
1825 a seventh ojiern — Do Beigyoit — founded upon tho 
old Gorman legend of Biibozalil, tho ruling spirit of tho 
Eieseiigobirgo Though less popular than its iiredcccssor, 
this fine work attained a very fair success But a far 
gi eater triumiih awaited tho comjJosor at the Bhcnish 
musical festival hold at Dussoldorf in 1820 On this 
occasion his oratorio Die leLtai Dinqe mot with so en- 
thusiastic a rccojition that it had to bo ro 2 ioatod a few 
days later for tho benefit of a chanty This work, know n 
in England ns The Last Judgment, is undoubtedly the 
greatest of Spolir's sacred compositions, and is roiiiarknblo 
ns the first oratorio in which the lomantio oloinont is freely 
introduced, wntli marked success throughout, and without 
detninent either to the solemnity of tho subject or tho 
sobriety of stylo which has always been regarded ns an 
indispensable characteristic of sacied music of tho highest 
order In 1827 S 2 iohr produced his eighth opera, Fntro 
von Abano, the iilot of which depends for its chief interest 
iqion tho resuscitation by tho famous nccroinancor of n 
lady long since dead and committed to tho tomb Tho 
work mot with n fair, though not a lasting, success, and 
tho same may bo said of a iniicli finer opera, Der AUhymxst, 
produced in 1830 Spohr’s next publication was of a very 
different character His Vxohn Scfiool, produced in 1831, 

IS so useful ns a code of mstniction for advanced students 
that there is probably no great violinist now living who 
has not been more or less indebted to it for tho 2 ierfcction 
of his technique It holds with regard to the violin a 
2 io 3 ition no less iinjiortant than that w Inch Cramer s Studies 
has so long hold in connovion w itli tho pianoforte 

The year 1833 Spohr spent in the preparation of a now 
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oiatono— i?es EnlandJs letzte Siunden, known in England 
as Calvary or 2%e Ci uct/ixtan—vrbich was performed at 
Cassel on Good Friday 1835, and sung m English at the 
Norwich festival of 1839, under Spohr’s own direction, 
with such unexampled success that he was accustomed to 
speak of this event as the greatest triumph of his hfe 
For the Norwich festival of 1842 he composed Fall 
of Babylon, which also was a perfect success His last 
opera, Bit Kieurfdhrer, was produced at Cassel in 1845 
Of his nme symphonies the finest. Bio IFetlie der Tone, 
was produced in 1832 His compositions for the viohn 
include concertos, quartetts, duets, and other concerted 
pieces and solos, adapted for the chainher and the concert 
room, and among these a high place is taken by four 
double quartetts, — a form of composition of which he was 
both the inventor and the perfecter He was, indeed, 
very mu(fii inchned to explore new paths, notwithstanding 
his attachment to classical form, and his i^eedom from 
prejudice was proved by the care with which he produced 
"Wagner's Flying Dutchman and Tannhdiater at Cassel in 
1842 and 1853, m spite of the elector’s opposition Spohr 
retained his appointment until 1857, when, very much 
against his wish, he was pensioned off In the same year 
he broke his arm, but he was able to conduct Jessonda at 
Prague in 1858 This, however, was his last effort He 
died at Cassel on 16th October 1859 (w 8 R ) 

SPOLETO (Lat Spcletvum), a city of Italy, m Umbria, 
placed in a commandmg posirton near the Via Flaminia, 
between Home and Perugia, is said to have been colonized 
in 240 B c (Liv , Eptt , xx- , "V^ell Pat , i 14), and is called 
by Cicero (Pro Balb , 21) " colonia Latma in pnmis firma 
et illustns” After the battle of Trasimenus (217 bc) 
Spoletium was attacked by Hannibal, who was repulsed 
by the inhabitants (Liv, xxii, 9) Dunng the Second 
Punic "War the city was a useful ally to Borne It suffered 
greatly dimng the civil wars of Manus and Sulla The 
latter, alter his victory over Crassus, confiscated the tern- 
tory of Spoletium and reduced it to the rank of a military 
colony Under the empire it again became a flourishing 
town (Strabo, v p 227, Phn, SF, in, 14, Ptol, m. 


1, 54) Owing to Its elevated position it was an imjiortant 
stronghold durmg the Vandal and Gothic wars , its walls 
were dismantled by Totila (Procop , Bell Get , in 12) 
Under the Lombards Spoleto became the capital of an 
independent duchy (from c 5T0), and its dukes ruled a 
considerable part of central Italy To gethe r with other fiefs, 
it was bequeathed to Pope Gregory "VIL by the empress 
Matilda, but for some time struggled to maintain its inde- 
pendence In 1881 it had a population of 7969 (commune, 
21,607), many of whom are occupied in the weaving of 
woollen stuffs It is the seat of an archbishopnc for the 
three dioceses of Spoleto, Bevagna, and Trevi 

The city contains many interesting ancient remams, — traces of an 
early polygonal wall, a Koman theatre, and parts of three temples, 
built into the churches of S Agostino, S Andrea, and S Giulnno 
Bemnins of a lino Homan bridge were found a few j ears ago buned 
in the former bed of a toivent, which now runs mong a different 
bne. 'These remains have recently been bnncd again nnder a 
newly made road On the citadel, which commands the town 
sbll stands an ancient caside, originally built by Theodonc. Tina 
castlo mis mostly destroyed by £be Goths, bat was afteraards re 
built and enlarged at many different times, especially by Pope 
Nicholas V The existing hnilding contams work of many different 
dates The cathedral of S Maria «Aesunta dates |>artly from the 
time of the Lombard dnehy, hnt was mnch modernized in 1644 
Over the mam entrance is a very interesting and large mosaic of 
Christ m Majesty signed “Snlsemns,” 1207, at the sides are figures 
of the Yirgin and St John In the choir and on the half cupola 
of the apse are some of the finest frescos of Inppo Lippi, represent 
ing scenes from the life of the Virgin Lippo died in 1460, leaving 
of the work to be completed by his assistant Fra Diamante. 
The fine stalls and panelling in the choir are attributed to Bramante. 
The church of S Pietro is a fine early example of Lombaid archi- 
tecture, thongh mu(fii modesmized The faqade is remaikahio for its 
nch sculptured decorations of grotesque figures, dragons, and foliage 
8 Domenico is a fine example of later Itmian Gothic with bands of 
different coloured stones Hie three apsed crjrpt of the church of 
8 Gregorio is of great interest , it probably dates from the found- 
ing of the chntch in the 9th centiwy S Niccolo is a beautiful 
example of Pointed Gotliic 

The city is still supplied with water by a grand aqueduct (see 
voL u pL IV ) across the adjacent gorge , it has stone piers and 
hnck arches, and is ahont 208 feet high and 676 feet long It is 
said to have been hnilt in 604 by Theodelaplus, the third Lomhaid 
duke, and the stone piers belong probably to that time The hnck 
arches are later restorations 
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T he great advance wluch has been made dunng the 
jiast fifteen years in our knowledge of the sponges 
IS due partly to the vivifying influence of the evolutional 
hypothesis, but still more to the opportunities afforded by 
noiel methods of technique To the strength and weak- 
ness of the deductive method Haeckel’s work on the Fall- 
schcamme (d)^ is a standing testimony, while the slow but 
sure progress which accompanies the scientific method is 
equally illustrated by the works of Schulze (20), who by 
a masterly application of the new processes has more 
than any one else reconstructed on a sure basm the general 
morphology of the sponges In the general progress the 
fossil sponges have been involved, and the application of 
Nicols method of studying fossil organisms in thin shces 
has led, in the hands of Zittel and others {24 svl to a 
complete overthrow of those older classifications Wh 
relegated every obscure petrifaction to the fossil sponaes 
and consigned them all to orders no longer esjstzng But 
whilst many problems have been solved still more have 

diversity in details 
sponges into a vast number of specific 
forms, the exclusive possession in common of a few mmvle 
characteryJoseJy witcs them into a compact group, sharply 
marked off from the rest of the animal Lngdom ^ ^ ^ 


These numbers refer to the bibUography at the end of the erbde. 


Structure and Form 

Besenphon of a Simple Sponge — As an example of one feimp 
of the simplest known sponges we select 
Ascetta pnmordialis (fig 1), Haeckel 
This is a hollow vase-hke sac closed at 
the lower end, by which it is attached, 
opening above by a comparatively large 
aperture, the osculum or vent, and at the 
sides by numerons smaller apertures or ( 
pores, which perforate the walls Ex- < 
cept for the absence of tentacles and 
the presence of pores it offers a general 
resemblance to some simple form of 
Hydrozoon Histologically, however, it 
presents considerable differences, smee, 
in addition to an endoderm and an ecto- 
derm, a third or mesodermic layer con- 
tnbutes to the structure of the walls 
and the endoderm consists of cells (see 
fig 21g) each of which resembles in all 
essential features those complicated uni- 
cellidar organisms knoivn os chosao- 
flagellate Infmona (see Protozoa, voL 
sx p 858) "With this positive charac- — 
term associated a negative one nemato- Pm 1 -Auettaprimordt 
cysts are entirely absent The activity ^fterHaeckd. 
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of tlio Ascetta, ns of nil sponges, is most obviously mnni- 
fested, ns Gmnt (j) first obseried, by n mpid outflow of 
vntor from tbo osculo nnd a gentle instrenimng tbrougli 
tbe pores, — a moiement brought about bj the energetic 

action of tbo flagella of tbo 

ondoderniic colls Tbo in- 
streaniing currents bear witli 
them into tbo caiity of tbo 
sac (pnmgastric caiitj) both 
protoplasmic particles (sucb ns 
Jnfvsoria, diatoms, and other 
small organisms) and dissoh cd 
oxygon, which arc ingested by 
tbe flagellated colls of tbo on- 
dodenn Tbo presence of ono 
or more contractile ^ncuolcs in 
these cells suggests that they 
extricate water, urea, and car- 
bonic acid Tbo insoluble re- 
sidue of tbo introduced food, 
together iMtb tbe fluid oxcrota, 

18 earned out through tbe os- 
cule by tbe oxcurront -water 
New indiiiduals are produced 
from tbo union of ova and 
spermatozoa, which develop 
from wandermg amoiboid cells 
in tbo mesoderm Tbo walls 
of Aveita are strengthened by 

calcareous scleres, more espcci- ^ — — ^ 

allv desicnnted ns spicules, Fia ^—iiomoihma rKwnrfra nr<i 
A\lllCu ll£l^Q tUO lOrni 01 tri- mcdlAn Mctinu After \ Ixjmltn 
radiate needles If -wo mnlvo ti!Ui(xniiontt'> 
abstraction of these wo obtain an ideal sponge, wbidi 
Haeckel has called Olyntkvs ( 6 ), and ubicb may bo ro- 



Canal St/ilem ■ — ^Wo shall now trace tbe se^onl moilifi 
cations which tbo has undergone ns expre-'vd m 

tbe difiercnt tjpes of canal system 

Tbo simple paragastcr of A^cttta inaa become comjfli \« u 
cated 111 a aarietj ofwn-\‘!, sucb ns In the budilnii. oiT*'!'*' 
from a parent form of stolon like cxlcnMon'^, which then 
give rise to fresh indii idiinls, or bj tbo branching of the 
Ascon sac nnd tbo subsequent nnn‘!tomo•>I•^ of the branchc-,, 
but III no case, so long as the sponge remains within the 
Ascon tj'pe, docs the endoderm become difrcrcntiatcil into 
difiercnt histological elements Tlio iiioct inleri'tiin: 
modification of the Ascon forii occurs in IlommU mux tv 
candra {12), in which from the walls of a simjtle A«eoii 
cmcal processes grow out mdmtelj in clo«c regular whorU, 
cacli process reproducing tbo structure of tin parent 
sponge (figs 2 , 3 ) From this it is but a short step to 
tbo miportant departure winch giaes rise to the Sjeons 

In the simplest examples of this type the charaeteri of Secoj 
llomodtx'ma tycandra arc reproduced, with the important I'l'i 
exception that tbo ciidotlcmi lining tbo jiamgactric caiatj 
of tbe original Ascon form loses its primituo chameter, 









Into ccutnl prnijristrlc ca\ Itj Aflir \ LendenMo (xai*out i }, 

carded ns the ancestral form from which all other sirongra 
have been derived To gia 0 greater exactness to our ab- 
straction wo should perhaps stipulate for tbo Ojvxxthvt a 
somewhat thicker mesoderm and more spherical form than 
a decalcified Ascon presents 


Fjo 4 -ITctfnrcmn itaitii m>nHt,rol Pirtoftttmns%cifeK«-llon Tli< slraUit 
line* Inillcalc si.IluU's tUt iwlfiroui unrfnp* li ui))* niint llii nniirli Hk 
ndinl tulx* on nmKiwl tlirX In immrnms imull clrelcJ ixjn iiiun„ 
clioauocjics. Ancr rolcJaclT, “ Lhallcngrr" re}vrt (xiO). 

and from a Inaer of flagellated cells becomes coincrtcd 
into a pa^cIneut epithelium, not in nnj distingniMiMilc 
feature different from that of tlic cctcKleriii The 
flagellated cells are thus restricted to the rxcal 
outgrowths or radial tubes Conciirrenth with 
this difierentintioii of the cndoelcrm a more nbiiii 
dant do\ olopmeiit of nu.'oderm octiir* In sonic 
Sjcoiis (Sycalft*, Ilk) tho radial tubes nmniii 
separate mid free, m othen, the; lie do-c tog» tlier 
mid are united bi tml>ccule', or bj a Iral eiiilar 
network, consisting of nic>odcrmie strain^ sur 
rounded bj cctoilcrm (fig 1 ) The spaces betwo 11 
the contiguous ridml tuhc'> thus heconu. com tried 
into narrow canal'-, through which wnt\,r pa-'-'is 
from tho exterior to enter tho ports in tin wall- 
of the radial tubes Thc'-c eminls art tht ‘ ml' r 
canals” of Haeckel, now general^ known b\ tluir 
older name of incKrirnt canal'- The oi>*iitne^ of 
tho incurrent canals to the oxtinor an niiw 
iiorcs, a tenn which we hate abo apph'd to tin 
opening:, winch lead directU into the n<lnl tub , 
or paminslnccaMtj , to UMud mnbuaiita a t ‘■li ill 
for the future di'-tingui''h the htt<r kiii'l o' oj,- 1 
mg as a protnpi/h Ihc ttiaii ‘ pon w ill *h. 1 l* 
restricted to tho seii'C in which it wa- f-ri,.iiialh ii o 
Gmnt The mouth b\ winch a radi il tuU' oj u - 1 ^ 

mrmnstcr is known as a Writ Wi > 

fomiofSaeonstlicradialtubesnoIonearnn ' 

groShsof thcwholc "ponge-walklmt ntht^a--ou'r o I , 


openipp 



412 


S P 0 — S P 0 


oratorio— D m Heiland!s letzte Stmden, known in England 
as Calvary or The OrKci/wion— wliicli was performed at 
Cassel on Good Fnday 1835, and sung in English at the 
Norwich festival of 1839, under Spohr’s oivn direction, 
with such nnevampled success that he was accustomed to 
speak of this event as the greatest triumph of his fafo 
Eor the Norwich festival of 1842 he composed Tha Fall 
of Babylon, which also was a perfect success His last 
opera. Die Kreit^ahrer, was produced at Cassel in 1845 
Of his nine symphonies the finest, Die Wtiht der Tom, 
was produced m 1832 His compositions for the violin 
include concertos, quartetts, duets, and other concerted 
pieces and solos, adapted for the chamber and the concert 
room, and among these a high place is taken by four 
double quartetts, — a form of composition of which he was 
both the inventor and the perfecter He was, indeed, 
very much inchned to explore new paths, notwithstanding 
his attachment to classical form, and his freedom from 
pregudice was proved by the care with which he produced j 
Wagner’s Flying Dutchman and Tannhavser at Cassel in 
1842 and 1853, in spite of the elector’s opposition Spohr 
retained his appointment until 1857, when, very much 
against his wish, he was pensioned off In the same year 
he broke his arm, but he was able to conduct Jemtnda at 
Prague in 1858 This, however, was his last effort. He 
died at Cassel on 16 th October 1859 (wen) 

SPOLETO (Lat Spoleitum), a city of Italy, in Umbna, 
placed in a commandmg position near the Yia Flaminia, 
betneen Home and Perugia, is said to have been colonized 
in 240 B c (Liv , Epit , xx , Veil Pat , i 14), and is called 
by Cicero (Pro Ball , 21) “ colonia Latina in pnmis firma 
et iHustris” After the battle of Trasimenus (217 bo) 
Spoletium was attacked by Hannibal, who was repulsed 
by the inhabitants (Liv, xxu 9) During the Second 
I^mc War the city was a useful ally to Borne It suffered 
greatly during the civil wars of Manus and Sulla The 
latter, after his victory over Crassus, confiscated the tern- 
tory of Spoletium and reduced it to the rank of a military 
colony Under the empire it again became a flourishing 
town (Strabo, v p 227, Plin, HN, iii 14, Ptol, lu. 


1, 54) Owing to its elevated position it was an important 
stronghold durmg the Vandal and Gothic wars , its walls 
were dismantled by Totila (Procop, Bell Get, lU. 12) 
Under the Lombards Spoleto became the capital of an 
independent duchy (from c 5<0), and its dukes ruled a 
considerable part of central Italy Together with other fiefs, 
it was bequeathed to Pope Gregory VH by the empress 
Matilda, but for some time struggled to maintain its inde- 
pendence In 1881 it had a population of 7969 (commune, 
21,607), many of whom are occupied in the weaving of 
woollen stuffs It is the seat of an archbishopnc for the 
three dioceses of Spoleto, Bevagna, and Trevi 


The city contains many interesting ancient remama — ^traces of an 
early polygonal wall, a Koman theatre, and parts of three temples, 
built into the churches of 8 Agostino, 8 Andrea, and 8 Qiuhano 
Bemains of a fine Koman bridge vere found a few years ago huned 
in the former bed of a torrent, which now runs along a different 
line These remains have recently been huned again under a 
newly made rood. On the citadel, which commands the town, 
still stands an ancient castle, onginally built by Theodona TIils 
castle was mostly destroyed by the Goths, but \\a8 afterwards re 
built and enlarged at many different tunes, especially by Pope 
Nicholas V The existing building contains work of many mfferent 
dates The cathedral of 8 Harm ^desunta dates jiartly from tlie 
time of the Lombard dnchy, but was mnch modernized in 1814 
Over the mam entrance is a very interesting and large mosaic of 
Christ m hlajesty signed "Salsemus,” 1207 , at the sides are figures 
of the Virgin and 8t John. In the choir and on the half cnpola 
of the apse are some of the finest frescos of Lippo Lippi, represent- 
ing scenes from the life of the Virgin. Lippo died m 1469, leaving 
part of the work to be completed by his assistant Fra Diamante. 
The fine stalls and panelling in the choir are athihntcd to Bramante 
The church of 8 Pietro is a fine early example of Lombard nrchi 
iceture, though mnch modernized The fafado is remaikablo for its 
rich sc^ptnred decorations of grotesque fibres, dragons, and foliage. 
8 Domenico is a fine examrfe of later ItSian Gothic with hands of 
different coloured stones Tlio three apsed cirpt of the church of 
8 Gregorio is of great interest , it probably dates from the fonnd 
ing of the church in the 9th century S Kiccolo is a heantifnl 
example of Pointed Gothic 

The city is still supplied with water by a mnd aqueduct (see 
vol u pL IT ) across the adjacent goige , it lias stone pars and 
hnck arches, and is about 268 feet high and 676 feet long It is 
said to have been built in 604 by Tbeodelapius, the third lombard 
duke, and the stone piers belong probably to that time The bnck 
arches are later restorations 
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T he great advance which has been made during the 
past fifteen years in our knowledge of the sjionges 
IS due partly to the vivifying influence of the evolutional 
hypothesis, but still more to the opportunities afforded by 
noi el methods of technique To the strength and weak- 
ness of the deductive method Haeckel’s work on the Fal/- 
srheamme (6)^ is a standing testimony, while the slow but 
sure progress which accompanies the scientific method is 
equally illustrated by tbe works of Schulze who by 
a masterly application of the new processes has more 
than any one else reconstructed on a sure basis the general 
morjihology of the sponges In the general progress the 
fossil sponges have been involved, and the application of 
Nicol’s method of studying fossil organisms in thin shoes 
has led, m the hands of Zittel and others to a 

complete overthrow of those older classifications which 
relegated ev cry obscure petrifaction to the fossil sponges 
and consigned them all to orders no longer existing But 
whilst many problems have been solved, still more have 
been suggested An almost endless diversity in details 
differentiates the sponges into a vast number of specific 
forms, the exclusiv o possession in common of a few simple 
characters closely unites them into a compact group, abarplv 
marked off from the rest of the animal kingdom 

‘ Tlicse mimbew refer to the hlbUography at the end of the ortJde. 


Sfnictttre and Form 

Descnption of a Simple Sponge — hs an example of one Simple 

of the simplest known sponges we select sponge. 

Aecetta pnmordiahs (fig 1), Haeckek 
This 18 a hollow vase-hke sac closed at 
the lower end, by which it is attached, 
opening above by a comparatively large 
aperture, the osndum or vent, and at the 
sides by numerous smaller apertures or ( 
jjores, which perforate the walls Ex- i 
cept for the absence of tentacles and 
the presence of pores it offers a general 
resemblance to some simple form of 
Hydrozoon Histologically, however, it 
presents considerable differences, since, 
in addition to an endoderm and an ecto- 
derm, a third or mesodermic layer con- 
tributes to the structure of the walls 
and the endoderm consists of cells (see 
fig 2Ip) each of which resembles m all 
essential features those compbeated uni- 
cellular orgamsms known as choano- 
flagellate Infusoria (see Protozoa, vol 

vax p 858) IVith this positive charac- 

ter 18 associated a negative one nemato- Pio i —AtaHaprimordU 
cysts are entirely absent. The activity After Haeckd. 
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of the Ascetta, as of all sponges, is most obviously mani- 
fested, as Grant ( 5 ) first observed, by a rapid outflow of 
water from the oscule and a gentle instreaming through 
the pores, — a movement brought about by the energetic 
action of the flagella of the 
endodermic cells The in- 
streaming currents bear with 
them into the caviJy of the 
sac (paragastric cavily) both 
protoplasmic particles (such as 
Infusoria, diatoms, and other 
small orgamsms) and dissolved 
oxygen, which are ingested by 
the flagellated cells of the en- 
doderm The presence of one 
or more contractile vacuoles m 
these cells suggests that they 
extricate water, urea, and car- 
bonic acid The insoluble re- 
sidue of the introduced food, 
together with the fluid excreta, 

IS carried out through the os- 
cule by the excurrent water 
New individuals are produced 
from the union of ova and 
spermatozoa, which develop 
from wandering amoeboid cells 
lu the mesoderm The walls 
of Asatta are strengthened by 
calcareous scleres, more especi- 
ally designated as spicules, Pia 2 . — Honuxlema Sjicandm, htd. 

nrhinh liovA fnrm nf t.n 0““ ''V “ ''ertical 

WJllcn nave tue lorm OI m- mdian section After V Lendcn 
radiate needles If we make feidtxnbouto). 
abstraction of these we obtain an ideal sponge, which 
Haeckel has called Olynihvs (d), and which may be re- 



Canal System — shall now trace the several modifi 
tations which the OlyntJius has undergone as expressed m 
the different types of canal system 

The simple paragaster of Ascetta may become comph- A*con 
cated in a variety of na}^, such as bi the budding offtn’c 
from a parent form of stolon-liko extensions, ■which Ihcii 
give rise to fresh indiiiduals, or bj the branching of the 
Ascon sac and the subsequent anastomosis of tlio branches, 
but m no case, so long as the sponge remains within the 
Ascon type, does the endoderm become differentiated into 
different histological elements The most interesting 
modification of the Ascon form occurs in Uomoderma sy- 
candia (rs), m which from the walls of a simple Ascon 
ciecal processes grow out radiately in close regular •whorls, 
each process reproducing the structure of the parent 
sponge (figs 2, 3) From tbs it is but a short step to 
the important departure which gives rise to the Sjeons 
In the simplest examples of this type the characters of ‘;\con 
Uomoderma sycandta are reproduced, with the important tvpc. 
exception that the endoderm lining the paragastric cavitj 
of the ongmal Ascon form loses its pnmitiie character, 




Fio 3.— iromoderma Jjicaiidm, Md Tniiavcvso 

Into control paragnstric caritj After V IiCndcnfcld (Xabout 12X 

gorded as the ancestral form from which nil other sponges 
have been derix ecL To give greater exactness to our ab- 
straction wo should perhaps stipulate for the Olynilius a 
somewhat thicker mesoderm and more spherical form than 
a decalcified Ascon presents 


Pio 4 — Helewpeffmanodue-ffardiliPol PnTtofntronsvcreoBCctlon Tlicstrolclit 
lines Indicate spicules the poriferous snrfiico Is uppermost the hnnehm;; 
rodlal tubes nro rendered dark by nnmcrotis siiiall rircics represenUng 
clioanocytcs After PolcjneDT, “ Choifenffer llqiorf (xJO). 

and from a layer of flagellated cells becomes converted 
mto a pavement epithelium, not in any distinguishable 
feature different from that of the ectoderm The 
flagellated cells nro thus restricted to the cmcal 
outgrowths or radial tubes Concurrontlj with 
tbs differentiation of the endoderm a more nbiin 
dant development of mesoderm occurs In sonic 
Sycons [Syealtts, Hk ) the radial tubes remain 
separate and free, in others they ho close together 
and are united by trabccul'c, or bj n trabecular 
network, consisting of mcsodcrmic strands sur- 
rounded by cctodcmi (fig 4) The sjiaccs betw cen 
the contiguous radial tubes thus become converted 
into narrow canals, through which water parses 
from the exterior to enter tlio pores in the walls 
of the radial tubes These canals arc the “ intcr- 
cannls” of Haeckel, now generally knowai bj llicir 
older name of tncKNcni canals The oi>ening-> of 
the incurrent canals to the exterior arc called 
pores, a term which wc have nl«o applied to the 
openings which lead dircctlj into the radial tubs 
or paragastric cant} , to aioid ombiguif} wt shall 
for the future distinguish the latter kind of open 
ing as a prosopyU The term “pore” w ill then ho 
restneted to the sense in winch it wn-s ongmnlh u cd >> 
Grant Tlio mouth bj winch a radial tube opens into Uie 
paragaster is known as a yasfnc outturn In the UUvt 
formsof Sycons the radial tubes nolongcr arise ns «nnpi' o 
growths of the whole sponge wall, but rather as outgro ’ 


ont- 

’tlis 
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, -L n- i pnnverted into a pavement epithelium, evcept in the 

o£ the endodenn into the mModem, which, to^the chambers^ Such a form, called by Haeckel 

the ectoderm, exhibits an independent growth of its « , .oivssvcus ” may be more bnefly named a Eluigon from 

and this results in the formation of a thick investoe^ thTSpriike form of its flageUated chambers, which differ 
known as the carter (fig 5), to the whole extenor of the ^ toth by tlieir form and their smaller 

dunensions The Bhagon occurs as a stage in the early 
development of FlaJaina monolopha (Schulze) and Sentera 
faiths (p) (fig 7) , a calcareous sponge which appears to 



Fia o—rieArnaitea PoL Partofatnmaveraa Bectlon. Thocpnoen^clrelM, 

indicating trans^ erae sections of apitnlcs, lie within the cortex. After f ole- 
jaeff, *Chdlleiigtr i?<port(xl00> 

sponge The radial tubes may branch, Heteropegrm (fig 
4) If the branches are given off regularly, os the radial 
tubes were in the first plan, and if at the same tune the 
original radial tube exAanges its flagellated for a pave- 
ment epithelium, a structure as shown m fig 6 (Polina 



Rhason 

tjpc. 


Fio a— Palrjna eonnexlra, Pot Part of a transrene section. S excoment 
mna^ tatowhlcli the flagellated chombera open. Alter Folejaeff, “ OioJIenjcr 

connextva, Pol) wiU result This form might also be 
brought about by unequal growth of the gastral endoderm 
iKiding to a folding of the inner part of the sponge-wall 
Very little direct evidence exists as to which of these two 
plans has actnally been followed Phylogenetically the 
transition from a simple Ascon to the most compheated 
•Sj con can he traced step by step , and ontogeny shows 
that such a Sycon form ns Grantta rapkantts passes through 
an Ascon phase in the course of its larval development 
lleturning to the ancestral form of sponge, Olynfhvs, j 
let us conceive the endoderm growing out into a number 
of approxnnatelj sjihencal chambers, each of which com- 
municates ivitb the extenor bj a prosopyle and with the 
liaragnstnc caiitj by a comiiarativoly large aperture, which 
we may term for distinction an apopvh, at the same tune 
let the endoderm lose its flagellated character and become 
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tubes, oacli a prosodus or addtis (fig 8) This may bo 
termed the aphodal or ^acemote tjpoof Rbngon sjstem, 
since the cliainbers at the ends of tbo npliodi radiating 
from the c\tiirrcnt canal look like grapes on a buiicli As 
Haeckel, llo^\o^c^, lias used “rncemoso”in a diflercnt soiiso, 
Avo shall adopt hero the altornatn o term By the o\ton- 
Eion of the prosodal or adital canals into long tubes a still 
higher dilTcrcntiation is leaclicd (lig 9) This, uliich from 
the marked presence of both prosodal and aphodal canals 
maj bo termed the diplodal tj^po of the llliagon canal 
system, occurs but rnrcl} Choiuhotm is> an example 
The follow ing scheme will render clear the foregoing 
distinctions — 

1 Ascon tjne simple, cs Mafia, Ilk , strolnloid, ox Homo- 
derma, Lfd 

2, Sycon tj pe simple mdial tubes, ox Si/atla, Ilk , branched 
mdinl IuIm-s (cjlindncal cliambcis], ex. JIUcropegma, 1*1 , 
chamber lajcr folded, ix Polejna, Pol 
3 Rhsgon ti^Ki Clin pi lens, \nth soiersl prosop3les to each 
chamber, ex Spoimelta , iMth a siti(;lo prosopilo to each 
cliamlicr, ex O'^utrilla, T/ienra , apbodnl, aphodal canals \n 11 
dc\ eloped, cx Geodia, Link , diplwlal, with both lUthodal 
and prosodal canals well dciiIoiKd, cx. Chondrosia, OS 

In the case of the calcareous sponges PolcjacfTlias argued 
forciblA that the ciirvpj lous t j po arises directly from the 
Sj con and not from the llliagon It is tlicrcforo doubtful 
how far the Rlingon in other siiongos is a piimitiio form 
denied directly from an Ohnthm, or whether it may not 
be a secondary larinl state resulting from the abbroiintcd 
del clopmcnt of a foniicr Sycon predecessor Wlmtoier 
may haio been its past history, the llliagon senes now at 
all oients as a starting-point for the doi eloiimcnt of the 
higher forms of canal system 

In tho higher llhagons, as in the Sycons, further com- 
plications ensue, owing to an independent growth of tho 
external ectoderm and tho adjacent mcsodcnii IlTiilo tho 
cndoderin, witli its associated mesodorni, is growing out 
or folding to form tho cxcurrcnt canal system, tho super- 
ficial incsodcrin increases in thickness, and tho octodenn, 
extending laterally from the sides of the incurrcnt sinuses, 
burrows into it, parallel to tho surface of the sponge 
Thus it forms beneath the skin (t c , the lay er of superficial 
mesoderm and inicsting ectoderm) caiitics which may' bo 
cither simple and spacious or bo broken up into a number 
of labyrinthine passages by a netwoik of mcsoblastic 
strands (inAc.-jtcd with cctodenn) which extend irregularly 
from roof to floor of tho chamber These caiities arc 
know 11 ns ^Jtbdermal cJiamlcr^ 

■\Yith tho appearance of subderinal chambers tho sponge 
becomes dificrcutiated into two almost independont regions, 
an outer or tcio^ome and an inner or clioanosome, which is 
characterized by tho presence of flagellated chambers 
Tho cctosomo forms tho roof and walls of tho subdcrmal 
chamber'*, and is in its simplest form merely an iiiACStiiig 
skin , but in a largo number of sponges it acquires con- 
siderablo thickness and n a cry' complicated histological 
structuro It is then know n as a co? tejc The thickcinng 
Aihicli giAcs riso to a cortex takes place chiefly beneath 
those parts of tho skin Avliicli nro not furnished w itli pores 
Beneath tho pores — ^in this case collected into sicAcIiko 
aieas — domc-liko caAities aro loft in tho cortex, they open 
freely into tho subdcriiinl cavities below and tlicir roof is 
formed by tho ciibriform poro membrano aboA o In ninny 
sponges {Gcodia, SUlleffa) the cortical domes nro constricted 
near their communication with tho subdcrmal canty (sub- 
cortical crypt) by a transvorso muscular sphinclor, which 
defines an outer diA'ision or ecloclionr from an inner or 
cndochoiiL (fig 10), tho whole structuro being a cltone 
Tho endochono is frequently absent (fig 10) Tho early 
dcAolopmoiit of tho coitcx has scarcely yot been studied 
In Slelletta phi issens {Soli ), one of tho “ Challenger " Slcl- 


laiidce, an early form of tho sponge (fig 11), shows the 
clioaiiosomo already characteristically folded within tho 
cortex, Aihich fonns a coiii- 
ploto not-foldcd onvclopo 
around it Tho roots of 
tho incurrcnt sinuses form 
AAidoly open spaces imme- 
diately beneath tho cortex 
and aro tho rudiments of 
subcortical crypts Again, 
in somo sponges a part of 
tho ondoderm and asso- 
ciated mesoderm may liko- 
wiso develop indopcnd- 
ontly of tho icst of tho 
sponge, ns in tho Hrtae- 
imelhda, Aihoro tho choa- 
nosomc forms a middlo 
layer between a icticula- 
tion of cctosomo on tho 
ono side and of ondoderm 
and mesoderm, t e , endo- 
tome, on tho other Fin- 

nllv tlin nffncliprl nr lonor 10 —Section tliroiigh tho cortex of Cff Endo- 
aiiy , tuo ntmcuca or lOW or aontum comster, Soll fslmwine tho porb- some 

half of a llhngon may' do- olo'o o^crljlng the chnno, which coin 
Aolopin an altogether dif- 
ferent manner from tho 
other or upper half, tho 
ondoderm not producing 

any flagellated chambers In tins case tho upper portion 
nlono IS characterized by tho flagollated chambers, which 
aro tho distmctiAo mark of a spongo, and henco may bo 



, erh Ing 

iminlenti s tiimiigh a B|ihliielinlo nperbiro 
with tho sniicorticnl crjnl, lUng in the 
cho,ino<innio w 1th Its asgillntcu chnnibero 
The dotted circles In tho cortex nro sterr 
nsters conneoted by flbroiis slminlii. 
After SoIIns, “ Challenger" heport (x7S). 



•■to 11 — Voting onongo of StelMta phHvrnt, Boll Longltndlnnl mcdlnn Mc 
tion, showing tho cVinanoopnio folded within tho cortex, o, osculo After 
SoUiu, ” Challenger Jlejnrt ( x 60). 

billed the npongomcic , tho lower half, which consists of 
ill three fundamoiital layers, may bo called tho hypomeie 
Tho form and genoral composition of sponges nro ex- 
jcodingly A arious and often difiicult to analyse, presenting, 
ilong AVith some important difieroncos, a romnrkablo general 
resemblanco to tho Cexlentera in these respects Like Osculo. 
dicm, somo sponges nro simple, and others, through 
isoxunl multiplication, compound Tho only criterion by 
ft Inch the individual spongo can bo recognized is tho oscu 
lam, and, as it is frequently diflicult, and in many cases 
impossiblo, to distinguish this from tho gastric opening of 
i largo oxcurront canal, there aro many cases in which tlio 
mnplo or compound nature of tho spongo must remain 
men to doubt Tho osculo may also fail {bpotfonmip, 
ind so may tho paragostric cavity 
problem then becomes insoluble Tho loss of tho osc 
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mar m some cases 'be due to the contmued groTvth of 
several endodermal folds towards the estenor, with a 
correspondmg ahsorption of the mesoderm and ectoderm 
which he in the way, till the folds penetrate to the ecto- 
derm and open at the extenor, thus givmg nse to excnrrent 
opemngs, which are not readily dishngnishable from pores 
At the same tune the ongmal oscdnm closes up and 
entirely disappears Lipogastrosis, on the other hand, 
may he produced by the groTnng together of the roots of 
the choanosomal folds, thus reducing the paragastnc cavity 
to a labynnth of canals, which may easily be confounded 
with the usual form of excurrent canals While in some 
sponges the original oscule is lost, m others secondary 
mdependent opemngs, deceptively like oscules, are added. 
This pseudostomosis is dne to a foldmg of the entire spongy 
so as to produce secondary canals or cavities, which may 
be incnrrent {restn/ular) or excnrrent {doacal), the opemng 
of the latter to the extenor bemg termed a fala otcule 
or pffudostome The faulty use of the term oscule for 
what IS neither functionally nor morphologically a month 
IS here obvions, for m one sense the oscule is always a 
pseudostome , it would be better if the term psmdoprod 
could be substituted 

Ekele oa. SI eleion — ^AU sponges, except three or four genera be- 

longmg to the Jlyroponyts possess some kmd of skeletal 
structures They may be either calcareous or sdimons or 
homy scleres, the latter usually havmg the form of fibres 
which sometimes enclose sihaons needles (spicules) or 
foreign bodies mtroduced from without Foreign bodies 
also contribute to the formation of the skeleton of some 
Eilicious sponges, and occasionally form the entire skeleton, 
no other hard parts bemg present 

of spicules 

if msN xjie spicules of calcareous sponges consist of carbonate of 
lime, havmg the crystalline structure and other properties 
of calcite {29) Each spicule, so far as its mineral com- 
ponent IS concerned, is a single crystal, all the molecnles 
w calcite of Tvhich. it is bxult up b^g similar ly onentei 
On the other hand, its form and general structure are 
purely orgamc Its surfaces are always curved, and nsnallv 
it h^ the form of a cone or combination of cones, each of 
which com^s of concentric layers of calcite surrounding 
an axial fibre of orgamc matter,— probably of the same 
Mtme as spongiohn or spongm, the chief constitnent of 
^e fibres of homy sponges A thm layer of organic matter 
taown as the tpimh th^ath, forms an outer mvestment to 
the spicule and is best rendered visible as a residue bv 
remoi^g the cdcite with weak aad. Sihaons spicnle 

can he distin- 

^^ed bv having no influence upon polar- 

ued hght StactnraUy the two kmds of spicnlS^ pSent 
d^erence The spicules of dSerent Jonges 
differ greatly both m form and m.size. Thev inav 
^nvement y divided into two gronp^mmnte 71^ 
^icnles, which ns^v serve as the support of a smgle ceU 

spicules, wS 

^ally rontnbute to the formation of a more or^ess con- 
fistcxxt skeleton The 

(1) Jfonrijron liiradiate Tvt^ (rhnr^,}^ ^ t’ , 

commonert form is the oiea. a noiii if 
at bo*h ends and prodne^f 

» opA 1: 


3Irf3 


axon Umradiale Type {stylus) — ^By the suppression of one 
of the rays of an oxea, an acnate spicnle or stylus results 
(% 12 b) (3) Tnaxen Tnradiaie Type — Lmear growth 



Fjo 12.— Tjrp'cal me^cSeres. o rlalidcs fmosaioa dfactine), 6 strlns 
(mocasoa laocacune) e, tnod (tnsxoa tiactjn") d, eUtbrops (t<>{isioa 
tetiEciliie) t tnaion bgzctuie f, desma of ca cnomodadice lithfemi 
(polnxos) g sterraster (poljaion) X, nulfal eectioa thnrash tli» onto- 
par* of g sbowing tro actlnes soldered together by Intervemn; silica, the 
free ends tenalaatms in lecarved spines and the axis baTersed b- a central 
filreis 

from a centre m three directions inchned at an angle of 
120’ to each other gives nse to the pnnutive form of tn- 
radiate spicnle so eminently characteristic of the calcareous 
sponges, but by no means confined to them (fig 12 c) (4) 
Tetraxon Quadrtradiate Ttpe (Calthrops) — Growth from a 
centre in four directions inclined at about 110° to each 
other produces the primitive qnadnradiate form of the 
Tetractindbda and of some calcareous sponges (fig 12 d) 

(5) Sexradtnte Typ^ — Growth m six directions along three 
rectangular axes produces the primitive sexradiate spicule 
of the Rexaclmtlltda sponges (fig 12 e) (6) MuUiradiate 
Tttpe — Extensions radiatmg m many directions from a 
rentre produce a stellate form (fig 12/) (7) Sphmeal 

Sderes — Concentnc growth of sihca about an organic 
particle prodnees the sphere, which occurs as a reduction 
of the rhahdus m some species of Pceallastra, or as an 
overgrown globule (fle^ spicule) in Camtnus 

bei.oine (ylmOncal , nsn- Umaxial 
freqnentlv rounded +vpe 
“t? knobs (lylo'ate), or'branched ^ 
(dadostX Tbeip growth is not alwavs ngotondy confined to a 



• - ^ • I 

mocarin tmc. 
tjlo Jixea e. WIosWIb f 


irlouxxea e, tylosWIe / v, t-jiuie c, oxea d 

Vtajnttai bitti ^ 


i^s^jvle h,tj-lote 


trsaoarimn'dmriufrZ^tZ''- ^ lyiostvle 

biseae tt, o-aobfene J oxj Ulote l ana'tmme' Z. pr^ 

(thlslstnchoeladSrto r, amnhlb&re 

desiua) r Toanafn-jn ^ Bhsl)docrep»dI.im<;iiil 

^wd Tnth smaeoiTt mpiSil strongyle 

Xte dobed l.nethroush«°^^^^4e^^^ 

are iSble to^come nndulatmg They 
in? or hv a definite ontOT^h^’ bv mere superficial thicken- 

ne rhaM« *® ^ (^S- 13 A). 

13c)* if ronndftl j ends is knoim as an oxca (fiir 

J. iiionndedatbothendsasaaboaiw7e(fig iSa), rfUobb!^ 



Trindi 
nte tjiie 


Qtiadn- 

rndiato 

tjjw 


Sexradi 
ate tviw 
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at both ends ns a i>ilotc (fig 13 6) , tho tyloto if iwmtod at one end 
IS a tylotoxea (fig 13 d) , tho strongj lo siinilnri 3 becomes a slronyyl 
oxca These last two forms aro with difllcultj distinguished from 
the stj’lus, winch is usunllj pointed at tho end, and strong) Into (fig 
13/) or t) lotato (fig 13 e) about tho origin A larticular case of 
tho cladoso rhabdus, but one of tho most fi'cuuoiit occurrence, is 
tho (nine , in this form one ray of a rhabdus cuds in three branches, 
winch dnorgo at equal angles from each other The rhabdus thou 
becomes known as tho shaft or rJutbdomc, and tho sotondar) rajs 
are tho arms or cladi, collootii cl) tho head or ciadome of the spicule 
Tho nnns make dilTcront angles with tho shift when rocuneda 
grapnel or itiiairn:n<;isproduced (hg 13 1), when projecting forwanls 
a.protna,ne (fig 13 1), and when extended at right angles an ordto 
ti lanc (fig 13 wi) The aims of a tnteno may bifurcate {dicIiotna.ne) 
once (fig 13 «), twice, or oflonor, or thoj maj tnfurcato. Again, 
they mnj extend lalerall) into undulating Inmollto, or unite to form 
a disk tho tmene character of which is indicated b) the included 
axial fibre Tho shaft mu) also become trifid at both ends, amphi 
(n me (fig 13 p), and tho resulting raj s all bifurcate, or tlio olndome 
nil) arise ficni tho centre of tho rhabdomo, centrolruone (iig 13 o) 
Aniougiit one group of Lithistid sponges {Ehabdoerepida) the normal 
growth of a strong) lo is arrested at an early stage , it then servos 
ns a nucleus upon which further silica is deposited, and in such a 
manner ns to produce a vor) irregularly branching scloro or dcsnia 
(fig 13 s), within which tho fundamental strong) lo can bo seen on 
cloaod In such a dosma no axial fibre besides that of tho enclosed 
strong) Ic IS fanned 

Tho chief niodihcation qf tho tnmdinto spicule is duo to an olonga 
tion of one rai, distingiiishcd as apical, tho shorter paired rajs 
being tonned iavtl, and tho w hole spiculo a sagittal tnmdiato The 
angle included b) tho basal raj s is usually o\ or 120® (fig 14 «) 

borne or all of tho m)a of the pnmitivo cnlthrops (fig 14 j) may 
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1 10 14 — XIoiHflcatlona of tho triaxon and totmxon types, n, snirittal trindinto 
or tried, b, ealthropa e, candclnhni (a iioljoladoae inlcrocaUhroiis), d, a 
sptued uiIcroc.ilthroj>s , e, Tctraoladlno Ltthlstld dosma 

subdivide into a number of terminal spines eandelahra (fig 14 c) , 
or some or all of them may bifurcate once or twice and ftunll) 
terminate b) subdivnhng into numerous lanottsl) shaped processes, 
such a (etracladine desma (lig 14 c) characterize!) one diMsiou of tho 
Lithistid sponges 

Bi tho excess or defect of one or iiiovo ni)s a senes of forms sudi 
ns aro roprosouted in fig 15 arise In tho oxoa, which results from 




lio. 15 — Modineations of tho triaxon hoxnctino tyite n, dngfmr , 5, c, two 
i-arictles of piimiilus d, amphidUk t, pcntactino , /, staurus , e, dermal 
rhabdus. After bchulzo 

the suppression of all nil's but two, the soxradiato character is some 
tiiiies presoricd bj tho axial fibre, which giies off two or four pro 
cesses in tho middle of tho spicule where tho dcfoctiio arms would 
arise Let fig 12 c represent a regular sexradiato spiculo with its 
four honzoutal arms extended beneath tho dorinis of its sponge , 
the 01 or doiolopmeiit of tho proximal my and a reduction of tho 
distal rai produce a form known ns tho dagger (fig 16 a) , tho 



...j suppression , — . _ 

(fig 16/), and tho suppression of two of tho romniuing lionzoutal 
rays a dermal rhabdus (fig 16 g) Tlio suppression of a distal ra) , 
cxccssno doiolopmont of a proximal ra), and rocunod growth of 
tho remnming ri)s produce an anchor In Jlyaloncma (glass rope 
sponge] anchors o\ or a foot long occur, but their arms or teeth are 
not rostnoted to four, and tho axial fibre giios off its processes 
before reaclimg tho head of tho spiculo Such a ^puel hcljis to 
support tho sponge in tho ooze of tho sea bed Other character 



Fig 10 —a, uncinnria , b, dnrala , e, scopuloria. After Schalzo. 

istic spicules belonging to sponges distingiiiBliod hi soxradinto 
spicules are the following —tho wicmana (fig 1C a), a spmoso 


oxc.a with tho spines all pointing one wni . tho rlnmiin » 
ffi™ie^l‘ toothed margin to the head (fig 16 6), tho scopxdina 
(fit, 16 c), a besom shaped spiculo with ufotato rajs, which aan 
111 iiiim^r from two to eight, tho amphidisl (lig^ied), a 8ha?t 
tcrniiiintiiig at each end in a number of rcciin cd ravs IVlion tho 
sexradiato sjjicuIm of the Jfcxactinclhda unite together m a manner 
to bo descried later, tho rajs ninj bo bent in a lanolj of wavs 
out of tho tnoxiol tj jmj, so tbat tho soxradiato character alono 
romains ^ 

Mtdiiradiale Tj/pa— Tho rays of on nstor ns of other spicules Multi 
niaj bo spmed or tj lotato. In one romarkablo form kuoivn ns a radiate 
sjerraster (fig 12 ( 7 , A), and chnmctcnstic of tho familj Gcodimda, tvoe. 
tlio rij s are almost iiiDnilo in number, and coalesced for Uio greater 
part of their length , the distal ends, however, romam separate, 
and, becoming slightly tjlotatc, aro produced into four or tiio re 
ciincd spines, which gi\o attachment to connective tissue fibres 
bj which ndjncont storrastors aro united together 

In one aberrant group of Lithistid sponges (Anomodadina) tho 
skoloton IS formed of dosiiias, which are luiiltimdiato, each present 
inganinssivo centrum (with nn ineliidcd cav itj ) produced mtoa 
variable nimiber (4 to 8) of rajs, which rajs tormiiiato in oxiiaiided 
ends (fig 12/) 

It IS doubtful whether a distinction between mcgnselcres and Micro- 
mioroscloios can bo mamtninod iii tho calcareous siioiigos, unless scleros 
tho nunuto oxens which occur in Eilhardia sehukci, Pol (/6), are 
to bo referred to this group Tboj aro wadolj distributed througli 
out tho silicioiis sponges, and by their different forms afford cbarac 
tors of tho highest imjiortanco in classification 

One of tho simplest foniis is tho sigtnaspire (fig 17 a, 6) , it looks 
like tho letter C or S, according to tho direction in which it is 






Fio 17 — MIcnnclorcs n, 5 , slgmnsplro viewed in dlfTcrcnt directions,— o along 
nxLs, and b, oPIIqiiil) , e, toxosiilro d, spinster r, B.mldnster f, nmplil 
aster , ff, sicmn orcj'mla , A, o’mla, with three pteraat eacli end,— theecnerat 
one a proral ptcroii and the lateml, iilouml ptero , J, one end of another form 
of cjanlxi, showing seven ptem, A, monoptcml cyniha,— proml ptem 011I4, 
dev eloped at ends, tropldinf ptem luucli enlarged 1, oocyniba in wlilcli promt 
and pleuml ptem have grown towards each other and coalesced m spher 
aster fi, oxi’astcr 0, the same, with six actines p, the same with four 
actlnes g, the same, vritli two actines (a centrotylote mleroxc.a), r, micro- 
t) loto , s, microxea (g, r, and s am reduiM nstora) , I, rosette 

viewed, its actual form being that of a single turn of a cjhiidncal 
spiral A turn and a jmrt of a turn of a spiral of somewhat higher 
pitch than that of a sigiuospiro giv cs tho ioxa^nre (fig 17 c) , a con- 
tinued spiral growth through sovoral revolutions pves tho jwly 
gnre. The sigmnspiro becoming spinctl produces tho spirastcr or 
lynmsptrula (lig 17 d) , tliiSj bj losing its cun nturo, becomes tho 
mnidasUr (fig 17 e), and bj simultaneous concentration of its spines 
into n whorl at each end, tho amphiaster (fig 17/) Bj roduc^lioii 
of tho spire tho spirastor jinsscs into tho ttellaie or aeter (iig 17 n) 
A thickonmg about tho contro of tho nstor produces tho ’gdieraeUr 
(fig 17 m), allied to which is tho storrastor Bv a reduction in tho 
number of its rays the nstor becomes a nunuto calthrops, from which, 
hj increased grow tli, tho skeletal calthrops may v erj well bo deriv od , 
hj further reduction to two rajs a httio rhabdus or inicrorahd re 
suits, and of this numerous vnnoties exist, of which tho oxcato 
microrabd is tho most interesting, since it onlj dificrs in size from 
tho commonest of all skeletal spicules, tho oxcato or nccrato rhab 
dus Tho sigmospiro is formed ns a sujicrCcinl spiral tliickcuing 
in tho wall of a spiculo coll or scloroblast, as suiierCcial deposits 
also tho next group of spioulcs, tho so called anehorales, ansc 
Take a hen’s egg ns tho model of a scloroblast, draw round it a 
broad iiiondionnl band, intomiptcd only on one side, for 30" above 

and below tho equator, this will represent a truly C shajictlspicuic, 

which differs from a sigmnspiro hj tho absence of spiral^ tinst. 
It may bo termed n ei/mba (fig 17 g) Tho h-ick of the C is the 

keel or trouts, tho points are tho jiroirs or proriu Now hrovuen out 
the prora on tho eggshell into oval lobes (jiroral 
each iKilo draw atobc midwav between the i.rori "/‘J 
{jdcuuil ptciis), and a common form of anehorate, tho idcroemba 

- WII — 53 
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results (flc 17 h). The ptorocymha is subject to connderablo mo^ 
fications the prowsmay be similar 



Spongm 

sclcres 


H t/ie Acci ififT **•/ s o -- — _ ^ ^1 

ipposed prowl and pleural pteres maj coujom, producing a spicule 
jf tuo mendiond bands [oocymla , fig 17 Z) A cunous gro^ of 
flesh spicules are the tnchiUs In this group sih(^instead of being 
deposited m concentnc coatings around an axial fibre, foriM witton 
the scleroblast a sheaf of immeasurably fine fi^ie or tochites, 
uhich may be straight (fig 17 m) or twisted. The tnchite sheaf 
may be regarded as a fibnUnted spicule. Tnchite sheaves fom m 
some sponges, as Dragmaslra {zj), a dense accumulation witlun 
the cortex In Hexactmelhd sponges the rays of the aster are 
limited to SIX, arranged os in a primitive sexradiate spicule, but 
uivided at the ends into an indefinite number of slender filaments, 
■which mai or may not be tylotate, rosettes (fig 17 1) 

Spongm IS a horny substance, most similar to silk m 
chemical composition, from ■which it differs in bemg in- 
soluble in an ammoniacal solution of copper sulphate 
(cuproso-ammonium sulphate) In DarwmeUa aurea, F 
Muller, it occurs m forms somewhat resembhng tri-, 
quadri-, and sex-radiate spicules But usually the spongm 
skeleton takes the form of fibres, consisting of a central 
core of soft granular substance around which the spongm 
IS disposed m concentric layers, forming a hollow cylmder 
(fig 23 h) The relative diameters of the soft core and 
of the spongm cyhnder differ greatly in different sponges 
The fibres branch so as to form antler like twigs or bushy 
tree like grow ths, or anastomose to form a contmuous net- 
work, as in the bath sponge (JEvspongia affictnahs) The 
detailed characters of the network differ with the species, 
and are useful in classification In lantJiella certain cells 
(spongioblasts) become included between the successive 
layers of the spongm cyhnder, and their deep violet colour, 
contrasting with the amber tint of the spongm, renders 
them very conspicuous 

Union ot In some SMOgea the sclorea are simply scattered through the 
acleres mesoderm and do not give rise to a contmuous skeleton, — Gortiaum, 

into a CJwiidnlla, Thrombus In tho Calearea and many silicious sponges 
sLeleton tlioj are dispersed through tho mesoderm, but so iiumcrously that 
by the overlapping of their rays a loosely felted skeleton is pro 
duced. In the calcareous sponges the spicules are frequently regu 
larly disposed , and in the Sjeons m XK^cnlar a definite arrange 



Fio la— Artlcutatcand Inarticulate tubarskelctOM of calclspongcs. o articu 
late 6 InarUcnlate skeleton. After Hocckfi: “•“rticu 

‘’i" the oriirttZn/c and marliatJate, can be traced 

tho radial tubes. On the latter plan the trS* 
si*dcrab1e^rI?iSk“^® spicuH the apical rays of which are of con 
wvTl«T.i m two sets, one having tho W 

ivitli ® mesoderm of the paragastral ivaU and tho other 
«« ir ® ®?”^I^“dinK rays in the dermal mesoderm The amcal 

nrtiml^t^ i’ Po'^tiug in Opposite directions (ho 18 6) In the 
thcr basal ms H.o i^lleW the tubes, 

tb bale o? tiiS ®r‘® w^to^rom 

globubr.ld “erCfto ^ 

arms usually extend withm the mesodei^^medi^tc’irWow^^ 


dermal surface (fig 19) Single spicnles reach from centre to sur 
face onlj m xmali sponges. As tlio sponge mcreases in size tho 
spicnles must either corresiiondingly len^hon, or fresh spicules 
must be added, if a 
continuous skeleton is 
to be formed The 
latter is the plan fol- 
lowed in fact the ad 
ditional spicules over 
lap the ends of those 
first formed like the 
fusiform cells in a 
woody fibre. IVithtbo 
formation of a fibre, 
often strengthened b> 
spongm or bound to- 
gether with connective 
tn>sue, there appears to 
he a tendency for the 
conshtucut spicules to 
dimmish in sue, and 
the length of each m 
the most markedly Fio 
fibrous sponges is m 
significant ■when com 
)iarcd with the length of 



19 — ^kfode of airangement of spicnles In a 
young Stellettid sponge, Drapnastra normani. 
Soil After SoUas. 


tho fibre The spicnlar fibre thus 
{brmod may he sim^o or echuiatcd bj spicnles cither similar to 
those which form its mass or different More usually they are 
different, and generally styles, often spmose about their origin 
The syioiigm which sometimes cements together tho spicules of a 
fibro may progrcssii ely increase in quantity and the spicules di 
mmish m number, till a horny fibre contammg one or more rows 
of small oxeos results In an ecliinatcd fibre the axial spicules 
may disappear and the cchmatiug spicules pemist Finally all 
spicules may he suppressed and tho noniy fibre of the Ccratose 
sponges results. The hornj fibres may next acquire the habit of 
embedding foreign bodies in their substance, though foreign en 
closures am not confined to the Ccratosa but occur m some Sihci- 
s}iongm as well The mclmled foreign bodies may increase m 
quantity out of aU proportion to the homy fibres , and finally the 
skeleton may consist of them alone, all spongm matter hanng 
disappeared 

In the Lithishd sponges a skeleton is produced by the nrticula 
tion of desmas into a network. The rays of the desmas (figs 12 f, 

13 s, 14 e) termmate m apophyses, which apply theniseh es to some 
part of adjacent desmas, cither to the centrum, shaft, arms, or 
smiilar opoplijses, and then, growing round them like a saddle on 
a horse s back, clasp them fimlv without anchylosis. Thus they 
give nso to a rigid netwoik, m conjunction with which fibres com 
posed of rhabdus spicules may exist In the Hexaclmclhda both 
spicular felts and fibres occur, and in one division {Dtetyontna) a ngid 
netw ork is produced, not, howei er, by a mere clasping of apojibj ses, 
but by a tnie fusion The rajs of adjacent spicules ovenap and a 
common mi cstmeut of silica grows over them. 

Histology 

The ectoderm usnally consists of simiffe iiavement Ecto 
epithelial cells {pinnacocj/tei)^ the margins of •uhich can ^erm 
be readily rendered visible by treatment with silver mtrate, 
best by Harmer’s method ^ The nucleus and nucleolus 
?^re usually visible in preparations made from spint speci- 
mens, the nucleus bemg often readily recognizable by its 
charactenstic bulgmg beyond tbe general surface In some 
sponges {Tkecaphora) the epithehum may bo replaced 
locally by columnar epithehum, and the cells of both pave- 
ment and columnar epithehum may bear flagella (Aplynlla 
vuAacea^ Oscardla lolndaris) The endoderm presents the Eudo. 
Mme characters as the ectoderm, except m the Ascons and deim 

S'!! otlier sponges, where it is 
fomed of collared flagellated cells or ckoanocytes,—ceaa 
f in which a nucleus and nucleo- 

and one or more contractile vacu- 
oto The endoderm extends distally in a cylindrical neck 
terminates m a long flagellum surrounded 
P™^P^s“ie friU or collar (fig 21 g) In 
tfa, and probably m many other s^ngS— cer- 
contiguous “hil^ 

nSEnf xih T f so as to produce a fenestrated 
membrane whi ch forms a second i nner Iming to the flagel- 

1 R v vr. II TTX rr~: — ! — ^ — — — — I 5 


ObjMta^’ 2, ^tetbod for the Siher Staining of hlanne 

uojecM, Mttlh ZoUog Station, su 1884, p 445 
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lated chamber (fig 20, n ) The presence of this membrane 
enables ns readily to distinguish the o\current from the 



1: in so — Climiiocvtps v Ith con1r<icc<I cullm (I ) LoiiKitiKliiuiI soctlnn tlironiJi 
tno tln^llii(c«l cliniiibcrs of jiiitiaflm roinmnUK, Soil , i, iirosoi)) lex < 
nnlicHlnl cnnnls loailliic firoin tin. fliitellalctl clinmlxni, r, ci>cnm.ut canal, 
the tlxauo Bununnillng tho cliainlierx U Baiceuch\mc (xSiA) (It ) Dlai^iii 
ahmWiig tlio fiiuitrntcd iiioiiilirniio (m) iiRHluecd li) conlcscctl collars of 
cho.inocrtes. After bnllaH, "Itinllrnpcr htport 

incnrrent face of tho chamber, since its coin o\ surface is 


nh\ ft} 8 turned touTirds the prosop} Ic lu sponges u ith an 



IFio 21 — ITtatologlcal elomenta. o, collcncjrtcB, from I^cani muriMte 
rlu>mlrfiich)ine, from cortex ot Corticium rondonlirtm (the nnalinacd l>otUoB 
are mlcro«clorca) e, cyrtonch} me trmn rachtmaUnia jotintlem (jmtly am 
inaiunath), it 11081080110,(10111 DmffmnJfm normonl , r, n \oe>tca ta cou 
iicxion with colleiicvtea, from Cinadivra tertafo , /, thcsoo^lc, ftom Iwncn 
oitirfrtiM 9, choanocyte from hvoindm rajAnnui , h n sclcrohlaata— A, or 
a lounc oxca, from nil emlityoof tronirllocranteia , t, ofa fiitU pownoxca, 
from an ndiilt C rrontum j, orthotrlicna, with aBeoctatoiI adoroblaat from 
Vrllrtta I ot a U-trachnUnodesma, from TSconcHn tirloAori I, of a algma 
aptn from OraiiffHo crontum ni, of an ortliodmciiui, fhmi W*»riH< 7 n di»- 
rliniKa n, of a Ktermater, from Gtodta bamttl Flgii. 0 and g after Bchnlze, 
tile othcre after Sollns. 

ftphodal canal B}stem tho flagellated chambers usually pass 
gradually into tho aphodal canal, but tho incurrcnt canal 


enters abruptly This abrupt termination of tho incurrent 
canal appears to mark tho termination of tho cctoilenn 
and the commcncoment of tho endoderm Tlio flagellated 
chambers differ greatly in size in diffeiont sponges, and 
evidently mamfest a tendency to become smaller as the 
canal sj stem increases in complexity, thus Sycon are alwn} s 
larger than Ehngon chambers, and eurj’p} lous than aphodal 
Rhagon chambers In most sponges except tho Ascons tho 
mesodonn is largely dm olopc^ ftod in many it undergoes Meso 
a highly complex histological differentiation In its com- dt-nu 
monest and simplest form it consists of a clear, colourless, 
gelatinous matnx in uhich irregularly branching stellate 
cells or conncctno tissno corpuscles arc embedded , these 
may be termed collenci/teii (fig 21 a) and tho tissue coUen 
cfiifvie In the higher sponges (Gcodxt, SleJhila) it consists 
of small poljgoimlgmnulnr colls either closely contiguous 
or separated by a i cry small quantit}' of structureless jellj, 
and in this form may bo termed sfiufiic/iyinc (fig 20) 
Coilonchymo does not ongiimto through the transfoimation 
of bnrccnch}mc, ns one might expect, for it precedes the 
latter in dciclopmont ScTnilro (.?£>), uho has compared 
coUcuchyme to tho gelatinous tissue iilnch forms tho chief 
part of the umbrella of “jcU} -fish, ’’describes it as becoming 
granular immcdintoly in tho neighbourhood of tho llagcl- 
lated cliambers in the bath sponge, the gramiles becoming 
moro numerous in sponges in uhich tho canal s}stLin 
acquires a higher dilltrentiation, till at length the collon- 
c}tcs aro concealed by them According to this Mcu, 
Barcencli)mio iioukl niiponr to ongmato from a densely 
granular collcnchyine Amceboid u niulei ing colls or archa,- 
OLtftes (fig 22) nio scattered thiongh tho mntiix of tho 
collcnch} mo They c\ ulcntly sen o ^ cry chftcrent purposes 
some appear to act as earners of nounshincut or as 
scaicngers of useless or iiritant foreign matter, others 
may possibly contiibuto to tho formation of higher tissues, 
soino ccrtainl} bccomuig coniortcd into sexual products 
Thoir parentage and carl} history are luiLnou n 
A tissue (fi/sienchymc) winch in soino rcspctls i-tecniblcs cortim 
forms of \ogctablo jiarcnchjmo occui'S m somo sponges, pul iculnrlj 
Geoilinuin, nnil other TUraednclhda It consists of closclj nl 
I unit largo oinl tells, with thin well ilclmcil walls and fhiul 
Lontonts Somewhoro about tho middle of tho cell n, the nucleus 
with its nnckohis, supiKirtcd h\ piotoplasm, which extends from 
it in fine threads to tho iniior side of tho wall, where it spuids out 
m n thill im osting film (fig 21 e) Cj sttnthj mo t crj coiinnouh 
forms a Injcr just below the shin of some Gcodtnidtc, pirticnlarlj of 
Pachymaii'ima, and, is on teasing tho cortex of this sponge a largo 
luimbcr of rcfnngont fimd globules immiscible with water arc stt 
free, it is just iiossiblo that it is sometimes a fattj tiKiio, and iiso 
tho contained oil must bo solnblo in alcohol, for alcoholic nrepam 
lions show no trace of it A tissue rcsomhling coitiingc, c/iondrtn 
chyme, occurs in Corheidm (fij 21 6) . t , 

Connects o-tis3uo ccUs or cksiKaci/fes aro present in mostucsini 
sponges, they are usually long fusiform bodies, consisting 
of a clear, colourless, often minutely fibnllated sheath, 
surrounding a highly rcfnngent axial fibio, winch stains 
deeply with reagents (fig 21 rf) In other cases tho des- 
luacyto 18 simply a fusiform ^nular cell, with a nucleus 
in the interior and a fibnllated appearance towards tho 
ends Tho desmneytes are gathered together, their ends 
overlapping, into fibrous strands or felted sheets, which in 
the cctosomo of somo sponges mo} acquire a considerable 
thickness, often constituting tho greater jxirt of tho cortex 
Tho spicules of tho sponge often furnish thcin with a sur- 
face of attachment, especially in tho Geodmtdr, where wch 
stermstor of the cortex is united to its neighbours bj dcs 
macytos, in tho manner shown in fig 10 „ , , , 

Contractile fibre cells or myoeyfes occur in all tho higher 
Bixmgcs They appear to be of moro than one kind iiust 
usually the} aro fine granular fusiform cells with Jong 
filiform terminations, and with an enclosed nucleus and 
nucleolus (fig 21 e) In the majority of sponges both m- 
currciit and incurront canals arc eonstneted at intervals 
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"by transvcrao diaphragms or ida, "nhicli contain mjocytes 
concentrically and sometimes radiatcly arranged The 
e\cessi\o development of myocytes in such a velum gives 
rise to muscular sphincters such as those nhich close the 
chones of manj corticate sponges, such as Pachymattma 
In this sponge, vhich occurs on the British shores, the 
function of the oscular sphincters can be readily demon- 
strated, since irritation of the margin of the oscule is 
invansbl} followed after a short mterval bj a slow closure 
of the sphincter 

Supposed sense-cells or adhacytes (fig 22) were first 
obsened by Stewart and have smce been described by 
1 on Lendenfeld {iP) Accordmg to the latter, they are 
<;pmdle shaped cells, 0 01 mm long bj 0 002 thick., the 
distal end projects bej ond the ectodermal epithehum m a 
fine hair or palpocil , the body is granular and contains a 
large oval nucleus , and the mner end is produced into 
fine threads, which evtend mto the coUench^nne and are 
supposed— though this is not proved — to become con 
tmuous with large multiradiate collencytes, which Yon 
Lendenfeld regards as multipolar gauglion cells (fig 22) 



Ltd c*Us in ttiB middl* to tie right archwocytes thrifonn wlls o 
5 ®"'. . S' It”'® »"<1 Iwlow these, with processe 

tcnjiiiwUjo eiHtlitUnin gland cells fusiromi cells temiiuitln 

apalDSt the ciiithcHum ot 9 , ttrtliames at tlielr Inner ends these are cor 
tmuous nlth ganglion cells. After ^ on Lendenfeld (x 800). 

More recently he has desenbed an arrangement of thes 
cells cunously suggestive of a sense-organ Numerou 
-esthacytes are collected oier a small area, and at thei 
inner ends pass mto a granular mass of cells with well 
marked nuclei, but with boundaries not so evident , tbes 
he regards as ganghon cells From the sides of the gan 
ghon other slender fusiform cells, which Von Lendeirfeli 
regards as nenes, pass mto the mesoderm, running tan 
gentially beneath the skin The inner end of the ganglioi 
is in communication inth a membrane formed of fusifoni 
cells which Von Lendenfeld regards as muscular li hi 
obsenations and inferences are confirmed, it is obnou: 
that we Laie litre a complete apparatus for the convetsioi 
ot citenial impressions mto muscular movements. 

In most sponges a direct connexion can be traced bi 
mwns of their hranchmg processes between the coUen 
cite, of the m^detm and the ceUs of the ectoderma 
and endodemal epithehum and the choanocytes of thi 
flagellated chambers As the collencytes are also umtec 
amongst themselves, they place the various histologica 
Ao ^ngein true protoplasmic continmty 
ZZ Z considerable pro4bility regarf thi 

““i attribute to them s 
rmlimcnUiry ntnous function In this case the 

Uon of some of the colicnevtes in copunumcation with tb< 
cctodenu might rt^dih follow and special Sacu^ arii 
UMfonn collencytcs perpendicular to the ectoderm nni= 

.ponti, Imt le ,s (IitliMlt to traci, llio ,i,ne, end lute 
cOnncMon with tlic -tellatc collencytes, so that precisely L 


those cases m which it would be most luterestmg to find 
such a connexion absolute proof of it is wanting 

The colour of sponges usually depends on the presence pw 
of cells containing granules of pigment, though dispersed 
generally through the mesoderm, these cells are most richly 
developed in the ectosome. Pigment granules also occur 
in the choanocy tes of some sponges , — Oscarella lolmlans 
and Aplysina aeroplioha^ for instance In the latter the 
pigment undergoes a remarkable change of colour when 
the sponge is exposed to the air, and finally fades away 
In many cases sponges borrow their colours from parasitic 
algm (Oscillatona and JPoitoc) with which they are infested. 

The colours of sponge-pigments are very various They 
have been examined by Krukenberg and Merejknovsky 
Zoonerytbin, a red pigment of the hpochrome senes, is one 
of the most widely diffused, it is regarded as having a 
respiratoiy function Eeserve cells or thesocytes (fig 21 f) 
have been described in several sponges as well os amylin 
and oil-beanng cella 

Each spicule of a sponge originates in a single cell Sclaro- 
(fig 21 h-n\ within which it probably remains enclosed 
until it has completed its full growth , the cell then prob- 
ably atrophies Dnnng its growth the spicule slowly 
passes from the mterior to the extenor of the sponge, and 
is finally (in at least some sponges, Geodta, Stelhtta) cast 
out as an effete product The sponge is ^us constantly 
producing and disengaging spictdes, and in this way we 
may acconnt for the extraordinary profusion of these struc- 
tures m some modem manne deposits and in the ancient 
stratified rocks IVithin the latter these deciduons spicules 
hav e furnished silica for the formation of flmts, which have 
been produced by a silicious replacement of carbonate of 
lime (^6) 

The homy fibres of the Get atom are produced as a 
secretion of cells known as sponffinblasts, which surround 
as a continuous mantle the sides of each growing fibre, and 
cover in a thick cap each grovnng pomt (fig 23) The 



AllerVon lendenfeld. ' •''I®*"“‘*'“g®ll“t«lchunber(xi 60 ). 


,, siuugaueu raaiauy to tne nbie 

eiv e polygonal and depressed The latter 

give nse to the soft granular core and the former to the 

SSSS sm..irS'S"utS 

^onginblasts, and regarded as homologous with tliem 
So ® lajf Ji^t below the outer epithehum of 

^me homy sponges {A2dystlla and I)e 7 id,il[a\ and under 
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ClasstficaUon 

The phylum Parazoa or Sj>o)igtza consists of two mam 
branches, as follows — 


Branch A — MEO ^MASTIO- 
TOR.\ 

Class Caloaiiea, Grant 
Order 1 — Homocaia, Pol 
Order 2 . — Hdcroecela, Pol 


Branch B —mcnOM\STIC 
TOR 1 

Class I — JIyxosponoie, 
Haeckel 

Order 1 — Sahvneiiia 
Order 2 — Gliondrosina 


Class II — Siwcisponcij:. 


Sub-class 1 — ^nEAACTiNrLwnA, 
O Schmult 

Onlor 1 — Lyssacina, Zittel 

Older 2 — Diclvomna, Zittel 

Sub-class 11 — Demosponoxie, 
Sollns 

Tnbe a — Slonaxonida. 

Order 1 — Monaxona 
Order 2. — Ccralosa, Grant 

Tube b — Tetractmellida, 
AlnrshalL 

Ortlcr 1 — Choristula, Sollns 
. Order 2 — Ltlhistuia, 0 S 

Position By the possession of both sexual cleincnts and a complex histo 
in animal logical structure, and in the character of their cmbiy ological dercl 
kingdom opmciit, the spon^ are clcarlj separated from the Protozoa , on 
the other hand, the choanoflagollate character of the cndoderm, 
which it retains in the ilagellntcd chambers throughout the group 
without a single exception, as clearlj marks them off from the 
Metazoa Thcj may therefore bo regarded as a separate phjlum 
denvcd from the choanoilngcllato Infusona, but pursuing for a 
certain distance a course of devclopmeut parallel with that of the 
Metazoa 

Different views have been propounded by other mithors. Snvilo 
Kent regards the sponges ns Protozoa {to) , Balfour suggested that 
the} branched off from the Metazoan phj Inm at a point below the 
Cailcniera, and considered them as intermediate between Protozoa 
and Metazoa, Schulze regards them as denied from a simple 
ancestral form of Ca.lentcra {zj ) , Marshall advocates the new that 
thoj are degraded forms derived from Codonterates which wcio 
already in possession of tentacles and mesontcnc pouches (/./) 
Subdm -^8 *1 tbo StMngiiL are certamlj dii isiblo into two branches, 

sion m one including the Cakatca and the other the icmaining sponges, 
groups wluchVosmaei has termed aVon Galcarea and oGmts Plcuiospongm 
Since, howeior, the choanocytes of the Galcarea are iisimlly, if not 
mill ersnll) , larger than those of other spon^, w e ma} make use 
of this difference in our nomenclature, and distinguish one branch 
ns the Mcgamaotictoi a {ftarrlKTup, “scourgor") and the other ns 
the Micromastictoi a. 

Branch A.—MEOAMASTIGTOR 4 

Sponges in which tlie chonuocjtos are of comparative!} largo 
size, 0 005 to 0 009 mm in diameter (Haeckel, 6) 

Class CALGABEA. 

Galcarea. Mcgainastictora in which the skeleton is composed of calcareous 
spicules 

Order 1 HoMOCffiLA. — Galcarea in which the endoderm consists 
wholly of choanocytes. Inoimplcs Leueosolema, Bwk , Movto 
derma, Lfd 

Order 2 HFTEKOCtEiiA — Galcarea iii which the cndoderm is dif 
fcrcntintcd into pinnacocides, which Imo the paragastno cant} 
and excuiTont canals, and dioanocy tes, w hicli are restricted to special 
recesses (radial tubes or flagellated chambers) Examples Sgeon, 
0 S , GraiUia, EL , Lcucoma, Bwk. 

Branch B —MICROMASTICTORA 

{Non-Gdlcarea, Vosmaor, PkUiospongite, Sollas ) Sponges in 
which the choanocytes are comparatively small, 0 008 mm in 
diameter 

Class I UrTZOSPOKOLS. 


Myxo- 

tpongiaj 


Mieromashelora in which a skeleton or sclercs are absent 
Order 1 Halisaucina — Myxo^ngiso in which the canal si stem 
IS simple, inth simple or branched Sycon or cuiypilous Kliagoii 
chambers An cctosomc sometimes and a cortex alwa}s absent 
Examples JTaltsarea, Duj , Oscarclla, Vosm , Bajalus, Lfd 
Order Z CnoxnnosihA. — Myxosponpic in which the canal 
system IS complicated, with diplodal Rlngon chambers and a 
well del eloped cortex Example Ghondrosia, 0 S 
The Halisarcina are eiidently sumvals from an ancient and 
pnmitii e type. Tlie simplicit} of the canal system is opposed to 
the 1 lew that the} are degraded forms , we may therefore regard 
tlie absence of scleres os a persistent pnmar} and not a secondary 
acquirad character Tlie} arc ns interesting, therefore, from one 


point of new (absence of scleras) ns the Ascons arc from another 
(nndiffcreiitinted endodemi) With the Ghondrosina the case is 
different , the} differ onl} from Ghondrilla and its allies by the 
absence of asters , these differ only from the TUhyidx by the 
absence of strong} loxcas , and we may i cr} reasonably a.ssumc that 
m tliiae three groups we have a senes duo to loss of characters, the 
Gkondnllas being rcrliiccd Tethyidm and the Ghondrosina reduced 
Chondnllce Still, as Huxley has well remarked, “classification 
should express not assumptions but facts", and therefore till wo 
are in possession of more direct endonco it will bo well to exclude 
the Ghondrosina from the Silicisjtongiii 

Class II SnjCISPONGtffi. 

Microniastictora possessing a skeleton or scleres which are not 
calcareous. 

'tub class 1 Hexactinellida 

SilteiS2)ongim charactonzed b} scxradiato sihcious spicules JRxaeti 
Cimnl s}stcm usually simple, with S}con chambers Sponge neffirfn, 
differontmtcd into ccto , clioaiio , and endo some 

Order 1 Lassicixi, — Hexactincllida in which the skeleton is 
formed of separate spicules, or, if united, then b} a subscnueiit not a 
contemporaneous deposit of silica Examples Euplectdla, Owen , 
Aseonema, S Kent , Myaloncma, Gray , Rossclla, Crlr 

Order 2 DrcnoxixA — JBcxaetincllida in which scxradiato 
spicules are cemented togctlicr bi a silicioiis deposit into a con 
tiiiiions network pan ixissn with their formation Examples 
Fauea, Bwk., Eiiiete, Marshall, Aphiocallistcs, Gra} , Vnlius'it, 

Gra} , Eactylocalyx, Stutclibnry 

The Hcxaetinellida are a very sliarpl} defined group, impix'se 1 
with maikcd archaic features No other Silteispongia possess, so 
far as is known, so simple a s}coiiato canal system 'Iho oldest 
known fossil sponge is a member of the Lyssaenia (7 and z^), iiz., 
Protospongia, baiter, from the Mciic\ian beds. Lower Cambnan, 

St David’s Head, 'W ales The group is almost world wide 111 distn 
bution, chiefly affecting deep water, from 100 to 300 fathoms, but 
often extending into abissal depths , occasionalh , how ever, though 
rarel}, it frequents shallow watci {Gystispongia sitjh.rslts dredged off 
Yucatan in 18 fathoms) 

Sub-class 11 DeuOSPONQIAL 

SiUeisiiongia, m which scxradiato spicules arc absent Da 10 

'riabca MOXl.XOMDl -pongix 

Demospongm. in which the skeleton consists cither of siluioiis 
spicules which are not qundnradintc, or of hoiii} scleres or m 
eluded foreign bodies, or of one or more of these constituents 111 
conjunction 

Order 1 MoMi.(5xV- — The skolotoii is characterized b\ oithir 
uniaxial or pol} axial spicules Examples Aniorphina, 0 S 
(“crumb of broad” sponge), Sjmigilla, Lmk (“freshwater" 
sponge), Ghalina, Bwk , Tcthya, Lmk 

Order 2. Cer vtos v — The skeleton consists of horn} sclcrcs 
which ncicr ineliidc “proper” spicules, or of introductd foreign 
bodies, or of both tliCbO in conjunction Fxaniiiks Dar^tiirlla, 

F Mhller, Euspongia, Bronn (tlio “ bath " sponge) 

Tnbe b TETR ICTIEELLID \ 

Ecniomongioo assessing qnadnradiato or tnauo spicules or 
Lithistidsclorcs (desmas) 

Order 1 CUoristiba — Tclractinellida intli nuadnradiatc or 
tname spicules, which arc nc\ cr artiiiilatcd togetlicr into a n^id 
network Examples Tctilla, 0 S , Theiiia, Gra\ , Ocodia, Lmk , 

Dcreiliis, Gra} 

Order 2 Lithistida- — Tclractinellida with branching scleris 
(dcsnias), which may or may not bo modified tetrad spicules, aili 
culat^ together to form a ngid skeleton Tnamo spicules mai or 
may not be picscnt in addition Examples Theonclla, Gm , Coral 
listcs, 0 S , Azonca, Crtr , Vclulina, 0 S 
Thislargesub class cmbrnccstliogrcatraajont} of existing sponge? 

Its external bonndancs are fairl} well defined, its intcriial dii isions 
much less so, as its vanous onlcrs and families pass into each other 
at many points of contact Although there docs not appear to bo 
much resemblance between a Lithisbd sponge, such ns Thconclla, 
a Monaxouid such ns Amorphina, nud an ordinaiy “lath” sj ongc 
{Euspongia), }et between these extremes a long senes of inter 
mediato forms exists, so nicely graduated as to render tlicir dis 
ruption into groups bi no means an casx task If tlie dcliinitatinn 
of orders is difficult, that of genera is often impos-siblc, ?o that 
the} arc reduced to assemblages depending on the tact or ta«tc of 
the author Thus Polejacff states that with a single exception 
" none of the genera of Ccralosa are 6 op.irablc bi absolute charac 
tors ” The chief spicules of Monaxona are nniaxial, often at com 
panicd b} characteristic microsclerts Although distinmiiMied as a 
group bx the absence of quadnradintc or tnanc 
ccptions arc known in xvhicli tlic'c occur {Tneentrion, , 

Aaimits, Gray) , these, however, present unusual ‘^’'•'racten wmen 

suggest an independent onpn The canal si stem of 

not yot been fulli investigated , it npiKais nsualli to follow the 
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cnrj pylons Kbagon type, but tbe npbodal is not unknown The 
Ccratosn, contain all sponges witb a homy skeleton, except those 
in which the homy fibres are cored or spined with silicious spicules 
secreted by the sponge ("projper” spicules) , these are arbitrarily 
assigned to the Monaxona There is com emence in tins proceed 
mg, for homy matter is widelj disseminated throughout the JJemo 
sponffue, occurring even in the lAthutida, an'd it frequently serves 
to cement the oxeate spicules of the SImaxona into a fibre, without 
at the same time forming a preponderant part of the skeleton. It 
would be wellnigh imposnble to saj where the line should be drawn 
between a fibre composed of spicules cemented by spongin and one 
consisting of spongin intli embedded spicnles, while there is com 
paratively no diflicnlty in distinguishing between fibres containing 
spicnles and fibres devoid of them Tliat the distinction, however, 
IS entirely artificial is shown by the fact that, after spicnles have 
disappeared from the homy fibre, thej mai still persist in the 
mesoderm , thus Ton Lendenfeld announces the discovery of micro- 
scleres (cymba) in an Aplysillid sponge and of strongyles in a 
Caeos]>ongia, both homy sponges (A form intonnodiato between 
this Aplysillid and the Desnuteidomdm would appear to bo Toxo 
ehalina, Ridlej ) The Cemtosa frequently onefose sand, Fora 
mintfsro, decidnons spicnles of other sponges and of compound 
Ascidians, and other foreign bodies within tlio horny fibres of their 
skeleton , they also sometimes attach this material, probablj bj a 
secretion of spongin, to their outer surface, and thus invest them 
selves in a tiiick protects o crust In some Cemtosa no other 
skeleton than that provided bj foieign enclosures is present ^e 
canal s^tem is syconate or eurj-pylous in the simpler forms and 
diplodal in the higher The ilonaxomda make their earliest ap 
p^aranee in the Silurian rocks {Chmaeosponma, Hiiide), and are 
now found in all seas at all depths The only sponges luhalnting 
fi-esh water belong to this group The TctradxwlMa adhere to 
the Monnrontda at more than one point, and one of those groups 
has probably been a fruitful parent to the other, but which is 
olTspnng and which parent is still a subject for discussion The 
Chonsltda in its simplest forms presents a curypylons Rhagon 
sptem, in the higher an aphodal system It is in this group that 
the most highly complex cortex is met with , in the Ueoduuda, 
for instance, it consists usually of at least five distinct lajcrs 
Thus, proceeding outwards, next to the choanosonic is a laicrof 
thickly felW desmachyme, passing mto collonchTinc on its inner 
taco then follows a thick stratum of stermsters united together 
succeeded by a layer of c\ stench} mo or 
ottier ti^e of variable thickness , external to this is a single lajcr 
of small granmar cells and associated dermal asters, and final!}, 
the surface is invest^ by a layer of pavement epithelium Tlie 
Jjithxslidn, like the Oeratosa, are possibly of pohphylitio onmn 
in oim group (Tcimeladina) the articulated scleres are cvideTitlv 
modified caltbrops spicules (see fig 14 c), and associated with tlicm 
are free tmenes, which supprt the dermis and resemble precisely 
the tmenes of the Ohoristida In another group {Shabdoernnda) 
tbe scleiM are moulded on a Monaxonid base (sco fig IS as), but, 
associated with them, te-cnes sometimes occur similar to those of 

probability derived 
passage can Ic traced from the 
KJi^ocrepid group In the rJiaMocrcpida 
w^nd fi^ims a^hout tmenes the^ m..y jiossibly be dcgeiJrato 
fi « derived from the Fhabdo- 

^ drama being derivable from the RhaMo 

thi?k^e^ShInm“f®"'"®i°^wi. “ centrum Tlie 
,^^'ch the arms, variable in number, on 
mnat^ is hollowed out b} a cavity, which appears dunnn hfn to 
Save been occupied by a laige nudeus, like tK a Sblast 

men rnc?rf?n.St“chame®ter m'l 

> MrautSS"”" " «» 

Class CALC A REA 

r a , . ^ HoMOCXELA, Pol 

(fig 1) , J>ueosoleml Zk ^samples Aseetla, Hk. 

Example^ -HomodZia^'Lf^C^ — ^<wwe«?rt with radial tubes. 
Order 2. Hetebokela, PoL 

'n.» n It * ^ “• +SvcokARiA I 

sacs. flagellated chambers are either radial tubes or cylindncal 

raragaatncca^ly'’^°^~^‘® *bfies open directly into the 


Snh family a Syconina. — Tlie radial tubes are free for their whole 
length, or at leo't distall} Exai^lcs Si/cctta, Hk , Si/con, 0 S 
Sub-family b TTtelna, Lfd — TTie rodial tubes are simple and 
entirely united The cctosomo is differentiated from the choanosome 
and sometimes del elops into a cortex Examples Oirmfissa, Lfd ^ 
Ule, 0 S (fig 6), Syeortusa, Hk., Ampharisetts, Pok 
Suh-faniilv e. Orantina, Lfd — Tlie radial tubes are branched 
The incurrcnt canal s}stcm is conscqiiontli complicated An ecto 
some IS present Examples Omntia, FI , Seteropegma, Pol (fig 
i) jAnamaxiUa, PoL 

Fninil} 2 SiinriniDiE, Lfd —The choanosome is folded Tlie 
flagellated chambers (winch are partly rhagose in Vosmatna) 
cominnnicato inth the p.amgastne cavity by exenrrent canala 
Examples Polejna, Lfd (fig C) , Vossnaena, Lfd 
Faniil} 8 TEiunovELLiDJC, Carter — (kimposite SyVtibtda with 
^c osculcs and pores occumng on different parts of the surface. 
Example Tetchonclla, Crtr 

Tnbe 6 +LrrroN vniA 

Tlie canal svstem belongs to the ciirypylous Rhngon type. 

Famili 1 Lrrcox in^ Hk —The outer surface is not differentiated 
into osculifcroiis and ponferous areas Examples Zeueetta Hk 
LcueaJtxs, Ilk , Lcticorlis, Hk. ' ' 

Famih 2. LiriiAiiDiDA!, Pol — Composite Lwetmana, with the 
outer snmee dilfcrentiatcd into special osculifcrous and ponferous 
areas Example Eilhardta, Pol 
The arrangement adopted above is founded on Von Lendenfeld’s 
revision (//) of the classification propounded bx Poleiaeff (/d), who 
in a masterly sun ey has thrown an unexpected light on the stme- 
tnro and inter relationships of a grouj) xvhich Haeckel has rendered 
famous It should not be overlookctl that Tosniaer (y/) had pro- 
A lous]^ explained tlic strncturo of the Lciiconcs However errone 
ons 111 detail, Haeckel s ^^ews arc confirmed in their broad outlines, 
and It was with true insight that he pronounced the Calearca to 
oiitr one of the most luminous expositions of the evolutional theorj 
In tins single group the dci elopment in general of the canal system 
of the sponges is mcnlwl from its starting-point in the simple 
Ascon to its almost completed stage in the Lciicon, witli a complete- 
ness that Icaies little further to bo hoped for, unless it he the re 
qiiisito phxsiologicnl explanation 

Class MrZOSPOKGlJE 
Order! HAblSAROmA 

^^*i**'*^*»r’f* Lfd ■— Tlio flagellated cliamhcrs nro 

ss? sssr <"“■ “”1 . 

Order 2 CHOKDBosniA. 

raSsri' r-"" ““ "" 

Class SILIGISPOA'GTA: 

Suh class I HETACTINELLIDA 
Order 1 +LTBSAoniA. 

(figTfi ft I Bpiciilosare>nnnli» 

ffi J”is ^ ^ WossEUD^— Tlio dermal spicules arc gomplii stann 
Gmy S?h 

^mily 6 ‘Reofptacuiid*, Hinde —The distal rav of tbo 

Order 2 +DIOTTON1NA 
Snb-ordorl UKCIAITARIA 
Uncinate spicnles are present. 

m , Tribe a. CtAVpiAniA. 

Clavulie (fig 16 c) are present 

thoseof the tnbe Example 

-n.. A , , ^ ScopuLAniA 

scopnlanie (fig le M 

shaped, ivitli la?e^OTH^™EMmnl"'^*^^^°*‘"®x“^’^ orgohlet- 

Schulze ’ 

f» l)oth recent and fosslk'*® Sronp Is only known In the fossil state, a t that ft 
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raniih 8 +CnONri,ASMATii)a' —Flat or beaker sliaiieil , straiglit 
funnel -siiapcd canals perforating the ii’nll porponaicularlj and 
openinp latorallj on each side E\aniplo Ohonclasnut, Scliniro 
Faniilj 4 tVow ui ismAi.— Tubular, goblet shaped, or niassn o , 
crooked canals more or less irregular in tlioir course ^^omplos 
I'bJiuhnn, Scliulzo , Ficldingia, S Kent 
Fainilj 6 Sci PnoTiiAMuniffl —Arborescent bodj , perforated at 
the ends and sides bj round narrow radiating canals Example 
Sclcrothammui, ^larsliall 

Suborders. IKFRMIA 

Duli/onina without uncinati, clai iilre, or Econiilarinj 
Faniilj 1 +AI\iiHJSiDA. — Doproased cup sliapcd, a complex 
folding of the Mali produces lateral oxciirront tubes Fxamplo 
Myliusta, Graj 

Family 2 tDACTYLOOAiAOiDA^ — Goblet-shaped or patonfonn, 
Mith a thick Mall consisting of niimcrous parallel anastomosing 
tubes, of uniform breadth, mIucIi tenninato at the same load 
Mathin aiulMithoiit Examples Daelylocahjx,Qtv, , Sderonkmna, 
0 S , ifarqaritdla, 0 S 

Faniih 3 tEunaPLFOMATiniE — Goblet shaped or resembling 
oar shaped saucers , the ivall doeplj folded longitiidinallj so ns to 
produce a number of dichotonionsl} branched canals or covered in 
grooves Example Euryplegma, Sohnlzo 
Familj 4 tAuLOOisriDA: — Of massive rounded form. Math an 
axial cavit} , wall consisting of a sjstom of obsoiiroljr radiating 
anastomosing tubes and nitorveiiing inter canals, both inter canals 
and the external terminations of the tnlics are covered by a thin 
membrane, mIiicIi is poiforated bj slit like openings oior the 
luniina of the tubes, and thus assumes a sioio like character 
Examples Aulocysh% Schulze , Gysliywngia, Roomer 
This arrangement of the JlcxacttncUtda is taken from the latest 
work on the subject, Schnlze’s Preliminary Jtcjtorl on the “Challen 
ger ' Jh rxtdineUida The roferonce of fossil forms to the families 
lioro instituted is rendered difliciilt by the disappearance of the 
requisite “guiding” spicules in the process of mineralization A 
rei ision of the fossil families to bnng them into harmony with the 
recent has certainly been rendered nccossary, but this is too largo 
a task to iiiidortako in this place 

Siib-cless 11 DEJrOSrONGIiE 
Tnbo a JMovaxomda 
O nlorl MONAXONA 

Family 1 TErnYinAi.— Skeleton consisting of mdiatoly arranged 
strongyloxcas (except in the genus Chondrtlla, mIuoIi is Mithoiit 
mcgasclorcs) and largo sphoristors The cctosonio is a thick fibrous 
cortex Example TcOiya, Lmk. , Cliondrilla, 0 S 
Family 2 PoiA jiAmDA-— Skeleton consisting of stylos radiatcU 
arranged and cortical tylostylcs The osciilcs in mam cases open 
at the ends of long papilla. Examples Polymastia, , Theca 
phora, 0 S , Tnehostemma, Sars. 

I'aniily 3 SunEniTiDia-^koloton consisting of strongylato or 
tylotato styles, arranged to form a felt. The llcsh spiciucs Mhon 

S resent arc iisually microrabds or spimstors Examples Suberiles, 

Fardo . Olioiia, Grant , Poterion, Schlogcl 
Family 4 DEsaiAoinoNiDAi. — The llcsh spicules are cjniibas. 
Examples Emcrclla, Vosm , Desmaeidon, Buk , Cladorhiza, Bars 
Family 6 fHAiiioiiONDiiiDin. — Tlie flesh spieiilos mIioii present 
are iieior ovmbas Examples Ealxehondna, FI , Pemera, OS , 
Ghahna, Bwk , *Pharctrosjiongia, Soli 
Family 6 EorroMDsa. — ^Tho skeleton consists of fibres ochiiiatcd 
by projecting spicules Examples Plocamia, 0 S , Eciyon, Gray , 
Olathria, OS 

Family 7 tSPONOlULiDai . — Ealtehondridic which are reproduced 
both sexually and by statoblasls Habitat freshwater Examples 
Sjmngilla, Lmk , Ephxjdaiia, Lmk., Parmxila, Crtr , PoFainoicjns, 
Marshall ^ 

The foregoing classification is purely provisional , the group re 
qmres a complete revision 

Order 2 CEKATOSA 

Family 1 Dahminelmda' — C anal system of the eiiry pylons 
Bhagon typo Flagellated chambers, pouch shaped, largo , the snr 
roundly collonchymo not granular Homy fibres Mitli a thick 
core Examples Darxoinella, Fritz hlUllor , Aplysxlla, F ES , 
lanthella. Gray 

Family 2 Sponoelidax — C anal system as in the Eanoindlidte, 
but the flagellated chambers more or less sphoncal Horny fibres 
Mutli a thin core, and usualh containing foreign enclosures 
Examples Felixiea, Vosm , SMiigelxa, Nardo, Psammoclcma, 
Marshall , Ptammoyemma, Marshall 
Family 8 SroxoiDAi. — Canal sy stem aphodal Chambers small 
and spherical, surrounding colloncliynne granular Fibres Mith a 
thin core Examples Extspongia, Bronn , Coseinodcrma, Crtr , 
Phyllospongia, Elders. 

Bponia^ 
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Family 4 Aii.xrimde.— C anal system dinlwlal eo11i>nni,™,„ 
snwimding the flagellated chambtrs densoiy granular Fi^s 
Mith a thici: core Examples Ziijrana, Duch aSd Mich , rerm 
gia, BnL , Aplynna, Narilo 

The siMcics of sponge in common use are tlireo, —Eitsjmgia 
#ct)iftlig (Linn ), the line Turkey or Levant sponge , E 
{U 8 ;, tno Jiard Ziinocca sponge , and Hippospongia equina (OS) 
the horse sponge or common bath sponge 'Iho genus Eitymoia 
IS distinguished by the regular development of the skclchil notuork 
throughout the body, its narrou meshes, scarcely or not at all 
Msibleto the naked eye, and the regular radiate arrangement of 
Its chief fibres Hippotyiongia is distinguished by the thinness of 
Its fibres and the labynnthic chanacr of the choanosomo beneath 
the skin As a consoquonoo its chief fibres hai e no regular radiato 
arnngoniont. The spcLics of Fnspongia are distinguished ns fol 
loM-B In E officinnhx the chief fibres are of difleront thicknesses, 
irregularly swollen at intcnals, svithoiit exception cored by sand 
grams , in A’ zmoeca they are thinner, more regular, and almost 
fieo from sand In E ojheinalts, again, the uniting fibres are soft, 
thin, and elastic , whilst in E zmocea they are denser and tliicker, 
to Mliich diireienco the latter sponge ones its chanctenstic hard- 
ness. Fmnlly , the skeleton of E officinalis is of a lighter colour than 
that of E zmoeca Tho common bath sponge [ITxjtpoiponqta 
enmna) has almost nlwnya a thick cake like form , but its specific 
cliaractors are not y ot further difinod 

Tnbo & T^TnAOTI^rILII)A 
Older 1 CHOSISTIDA 
Sub-order 1 STOMA TOPIWR I 
The microscloro is a sigmnspirc. 

Family 1 TETimnE. — Tlio chamctcnstic mcgasclcro is a pro 
Inteno Canal system in tho lower forms ciiiy py loiis, m the higher 
njihodal Tho octosomo in tho simpler foi ms is a dermal nioiiibmnc, 
in the higher a highly diiroronhatcd cortex Examples Tetilla, 
0 S , Graniclla, 0 S (fig 21 h, 1) 

Family 2. Bamihe. — ^T ho chamctcnstic megascloro is an ainphi- 
tnrcno Example Samxts, Gmy 

Sub order 2 ASTPROPTIOR I 
Tho imcrosclcro is an aster 

Group 1 Si niAsrnosA —A spirastcr is nsiinlly present 
Family 1 Thfnfidjb, Carter —Tho flesh spicule is a spimstor 
Canal system oiiry pylons Fotosomo not diflcrcntiatcd to form a 
cortex. Examples T/icnea, Gray (fig 21 n,/) , Pocillndra (AV 
mama), lAvk 

Family 2 +rAonARTni LLiUAi— Canal system ourypy lous in tho 
loMor, aphoihil in tho higher forms Examples Plalorlix, 1> E S , 
Dercilus, Gray 

Group 2. Euasthosa — Spimstors are absent 
Family 1 tSi 1 1 1 nm ida — Canal sy stem aphodal, but approach 
ing the ourypy lous in tho loner forms. Tho cortex chiefly consists 
of collonchymo in tho loner forms, in tho higher it is liiglily diflcr 
ontiatod Example Stellelta, 0 S. (fig 11) , Ancorina, OS, 
Jlfx/riastra, Soil 

Family 2 TrriiTiinB. — Althoiigh this family has boon placed 
in the Moiiaxonida, this seems to bo its more iiatiiml position 
Group 3 Stfuiiartiiosa — A stermstor is present, usually in 
addition to n simple aster 

Family 1 +GEOi>iHimu — Tlio niogasclcvcs are partly triasnos 
Canal system alnnys aphodal Cortex highly diflerontiatcd Fx- 
amplos Ocodia, Lmk (fig 21«), BwL (fig 21c), 

Cyaonxim, MillIor(fig 10), Erylxts, Gray 
Family 2. Pladosponoida. — T ho megascloro is a tylostylo 
Tntcncs are absent Fxamplo Plaeoipongia, Gmy 
Sub-order 3 MTCROSCLAROPHOR 1 
Microscloros only are present 

Family 1 Plakimhi, Schulze —Canal system tory simiilc, 
belonging to oury pylons Rhagon typo Clianctenstic spicules 
candolabin. Examples Plalina, FES (fig 2G) 

Family 2 ConTioiHAG. — Canal system aphoilnl or diplodnl 
Mesoderm a collcnchvmo cronded with oial graiiiilar cells, the 
spiuilos oitlior candelabra, aniphitnn,ncs, or tnames iiTCgumrly 
dispersed in it Example Gorlieium, 0 S (figs 0, 21 o) 

Family 3 TjirojibiDiE: — C anal sy stem diidodal Spicules tnclio 
tnames Example Thrombitx, Soli 
Tho Paehaxtrelhdtb or tho Cortiexdm arc iirol«bly the families 
from nhicli tho Totracladino Lithistids have been dcniM In the 
Telilhdto tho charactonstio microsclcre mai occxsioiialli fad, but 
there is never any difiiciilty in identifying the sponge in this Mse, 
ns tho tnames are of a v ery chnrvctcristic form tho anas or uio 
protriioncs are slender, simple, and dircctcil v ery much fonranis, 
making a v oiy laigo angle mth the shaft Microscloros, 
form of little globules, are sometimes present mth the sigmaspircs. 

Order 2 LITHISTIDA 0 S 
Sub-order 1 TT TRA CL 4 MFA , Zittok 
Tho dosraas are modified calthrops spicules. 
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rasnily 1. TrrrvcLADiDi — ^TVith the characters of the snh 
Older txamples 2%«>n<?to,Gray{fig 21i), i>i#«xfer7nwz,BocagB, 
*Siphonia, Parkinson. 

Snb-orderZ. RSABDOCRKPIDA 
The desmas are of ranons forms, produced the groirth of silica 

over a uniaxial apicnle 

Family 1 3lEOAMOKi'aD& — Tlie desmas are comparativelv 
large l^nes, usually dichotruenes, help to support the ccto 
some hlicroscleres usually spuasters, Examples CordtltsUs, 
OS, *Sualotrngos, Zittel, Lytdium, 0 S , 'Dorydemna, ZiUel 
Famdj 2. lIicroiioriMD^ — The desmas are comnarativelj 
small Tn'enes and microsclercs are both absent. Examples 
Rsortca, Crtr , *remidirut, Zittcl 

Sub order 3 AKOMOCLADIXA 
Desmas uith a massive nucleated centrum, from which a i anable 
number of arms {sRj extend radiately (see fig 12 J). Examples 
Vtiulma, O S , *Astylospongia, Boemcr 

Etproductxon and Embryology 
Fresh individuals arise by asexual gemmation, both 
external and internal, by fission, and by true sexual repro 
dnction. 

Fission IS probably one of the processes by xvhich com- 
pound sponges are produced from simple individuals 
Artificial fission has been practised ivitb success in the 
cultivation of commercial sponges for the market Ex- 
ternal gemmation has been observed in Thenea, Tethya, 
Polymatfta, and Ofcartlla A mass of indifierent sponge- 
oella accumulates at some pomt beneath the skin, bulges 
out, drops of^ and gives nse to a new individual Internal 
gemmation, which results m the fonnation of a statoblast, | 
IS only known to occur in the freshwater SpongiUtda j 
The statoblasts consist of a mass of yolk-beanng 
mesoderm cells, invested by a capsule, which in 
Ephydatta fluviaUlu is composed of an inner 
cuticle of spongin separated from a similar outer 
layer by an interme^ate zone of amphidisks and 
interspersed protoplasmic cells On one side of 
th^psule is a hilum which leads into the intenor 
Their development has recently been studied by Gottc, 
mni resmts that confirm the conclusions of Carter (?) 
and laebCTkuhn (/j) Tho process commences with an 
Mcumnlation of amcehoid cells within tho mesoderm to 

cliuter, yolk granules develop within 
them, especially in those that lie nearer the centre The 
external cells give nse to the investing capsule, some 
res^ble^nginblastsand secrete the inner and outer 
horny cntido . others give nse to the amphidisks and 
intcr^rsed cells of the middle layer Under favonmhlo 

S“the through the pore 

of the ca^ile, and form a spreading heap whidibT 

sponges can only be ro^ded as 
modifi^ discon^nts of ancient manne spet^ (mob- 
ably of the family Baltehondndss), wo may^sidor the 
ae similar sSS of Se 
“ speofll adaptations to a changed 
pu^se pnmanfvto serve a proteX 

pu™se, ensnnng the peisistence of the raxv impo 

Both sexual elements may be formed m +i. 

predommanflw are 


sexes are distmcL The deVST?”^*"* the 

TOPdenng ammboid cells, wLh^mc^^ arch'eocytes or 
.-e a store of reseiye^aX-^f “ - -d^- 


granules , at first they exhibit lively amoeboid movements, 
but later pass into a resting stage The cavitj of the 
mesoderm within which they are situated becomes lined 



Tio Si — Spennatozoa. n-A, Development nf rpcnnatozna in ’fynnilra rapJt 
oni», lilglilr mifpiilied , A, mature spennatozaa. Aller PolfjaelTtxlToo). j 
AKpermtnlltnO 'artllalotmlariiCyXiOO), I,an]eol3tc<lmatun.siiirmato7oou' 
Alter Schulze (kSOOIl 

bj a layer of cpitbchum, which may not appear, liowever, 
tdl a late stage of segmentation In Ev^ponqta officinalu 
the ox a occur congregated in groups xnthin the mesoderm, 
thus presenting an early form of oxaiy The spermatozoa, 
winch also develop from wandering amoeboid cells, are 
minute bodies with an oval or pear-shaped head and a 
long vibratile tail (fig 24: 1) Each amoeboid cell produces 
a large number of spermatozoa, which occur in spherical 
clusters or sperm balls The heads of the spermatozoa, 
as in the Meta-oa, are produced from the nucleus of the 
mother-cell, the tails from the surrounding protoplasm 
Tlie development in detail is upon two jdaiie In Grantti 
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Cakntonlo liistorj ns exemplified in tliokst two e\ cuts mil fumisli 
nn ovplnnntion of the roiimrknMo divorgoncics whiclt iliRtinmnsli 
the two phjifl The Instorj of the second or plnnuln tjpo hns Ikch 
thoroiiclily w orked out bj ScliuLw (jo) in n little iiiLriislnip Tttrnc 
(iiiriltd sponge {Plakina monolopha, Schuli-o) Iho oMini bj rcgii 
lilt sigiiienUtion produces n blnslosplicro.thobl'istonitrcs of which 


out iin oil ing the surrounding protoplnsni (fig 2 1 c ^ The result* 
ing nuclei nt length cense to cdiibit a nucleolus, niid become directlj 
transformed into the hends of sjicnnntozoa, tlio tnils nro anproprintcd 
bj each head from the coninioii protoplnsmic residue The mother 
cell 111 this caso iindcrgoi s no increase in i olumo ns doi clopmont 
proceeds, and it is not enclosed w itliiii nn “ cndothclinl *' Inj cr In 
the second and nppnientlj more usunl case (jo) no “ coi cr 
cell ” IS formed, but the inothcr cell dmdes and siibdmdcs, 
protoplasm ns well ns nuclei, till a \nst number of minute 
cells results , the nucleus of ench liecomis tho head of a 
spennntoroou nnd tho protoplnsm its tail In this case tho 
ei>orni ball does increase in Inilk it ^ows as it del clops, 
nnd the eai itj containing it becomes lined bj epithelium, 
or so called “ endothelium " (fig Slj) No doubt (is) the 
del clopiuent of tho epithelium stands in direct iihjsiologienl 
coiiiicMOii with tho growth of tho sperm ball 

Enibrjo- Obscuro ns nro tbo dotnils of tins subject, suffi- 

log> cient 18 knoMTi to enable us to make out two cbiof 
t j jies of development One, common amongst tho 
cnlcarcons sponges, and possiblj occurring in a single 
genus (Gvnwnna) of the oinasittloi a, is clinr- 

nctcrizcd bj vrlint is know n ns the “ anipliiblnstuln ” 
stage, the other, widely sprend amongst tho 
Jficioma’iiietota (jffcMiein, Demaadon, JEutponffia, 
Sjwnqcha, Ovaxdla), is chamcterized by 

a “ phnuln ” stage 

The firat has been most tlioroiighlj investigated in 
Gritnlta rai^Jianit^ bj Schnlro (so) Tlio o\ um bj repeated 
scmnciitation gnos rise to a hollow icsicle, tho wall of 

_ A AM AaTIa 7t «//1 0 A 
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rounded in form, comparntii clj largo, nnd bceonio filled 
witii granules (stored iiutnnieiit), while tho others, rnpidlj 
muItndMiig bi division, bccomo small, clear, coliimiinr, 
and flagellated Bj furlhor change tho embrjo lioconics 
egg shaped, tho granular cells, now increased in number 
to tliirtj two, form tho broader end, nnd tho numerous 
small flngollatod cells tho smalloi end Of tho granular 
cells sixlcoii nro arranged in nii onuntorinl ginllo ndimii 
iiig tho flagellate cells A blastosphoio tlius diflbroii- 
tiatcd into two habes composcKl of diflcroiit colls is 
known ds an amphtbloMula The amphiblastula (fig 2'5() 

now perforates the maternal tissue, nnd is homo along nu - - ^ -aarrv-'’ — — 'sr— - 

oxourrent cannl to tho osoiilo, whoro it is discharged to <>e—m\iia\»aotttoCaI>fmm]'aimtOl<thmmoiwloit!ia) a, iiliimihniK conlral mrt 
tho exterior and siviins about iii a whirling Inelj dance “ l."« Uj nVslj.’.)! ' d. 

It then assumes a more sphental fonn, a change premom- tj,o fomroJiifr r, \oin»ir fpodro {Rlmgojj). /, Pnrt ofn «pc!ton 

ton of tho next moat rcmarkablo phaso of its career In crown mhihro , tho nttnchdl Iwwil loj cr U tho h> jwmcrc , tho npo»Roniero w roittt a 

4 a. il.n TnAA nf M Itinli if nmilind iffiftlf. t.lllld Olliirrh ollll 



to the inner fnco of nlncli it applioa itself, thus culirclj obliterating 
tho cleavage cavity, hut liy tlio same process ongiuating another 
(tho im agination cant> ) at its oxiwiiso ((ig 25/) Tho two lajorcd 
sac thus produced is a paragastntla , its outer layer, known as tho 
ejnhlast, gives nso to tho ectoderm, tho iniior laj or oi hyiwblnst to 
tlio ciidodonn Tho paragastrula next liccomcs somow hat heoluvo 
shaped, and tho mouth of tho parogastrio cavity is dmuiiishcd in 
size by an ingrowth of tho granular cells around its margin rho 
larva now settles mouth downwards on some fixed object, !jud o'- 
changes a free for a fixed and statioiian oxistonco (fig 25 jr) Tho 
craiiulnr colls coniplotoly obliterate llio ongintil mouth, niul grots 
along thoir outer edge otor tho Rurfaco of attnehinont lu invmilni 
psoudopodinl processes, trhich secure tho }oung sponge iinnlj to 
Its scat (fig 26 70 Tho granular cells now liccomo almost triiis 
imroiit, ownig to tho oxhaustion of tho jolk gramilcs, and nllow 
tho hypoblast within to ho roadilj scon , a Jaj or of jouj “ho 
matorinl, tho rudimentary mesoderm, is also to ho disconicd botwoon 
tlio two layers Tlio spicules tlioii become visible , slender oxcas 
appear first, and afterwards tn and quadn radiate spicules Iho 
larva now elongates into a somewhat cylindrical form , tho distal 
Olid flattens , and an osoiilo 0[>cns lu its midst Ports open in the 
walls , tho omlodormal colls, which had loinporarily lost their 
flagella, reacquire them, nt tho same time oxtoiming tho chnrnclor 
islio collar In this stage (fig 26 /t, j) tho j oung sponge corresponds 
to a true Ascon, no trice of radial tubes hoiiig nsiblo , hut ns they 
chnractonzo tho parent sponge thej must arise later, and thus wo 
hni 0 clear cvidoiico through ontogeny of tho doi oloiiinout of a 
Sicoii sponge from nu Ascon 

Tho tnreo most striking foaliircs m tho history of this Inna are, 
first, tho nmphiblastuln stage , next tho iningiiintion of tho llngol- 
late cells intliin tlio granular, uistcnd of invngiiiatioii in the rovorao 
order , ami thiM tho attaohmeiit of tho Inna bj tlio oral instead of 
the nboral surface Should Scluilzo bo correct in doniiiig tbo 
sponges i^roni tho Gtilentcra it is probable that tlic roiorsal of tho 



iiicrcnso iii numhor bj fiirlhor subdn isioii till they bccomo con 
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tmh which ^ deepest over tbo smaller end The Inna (now a 
plniinln, fig 2C <t, bj tbo filling in of tbo central cai it j ) cscniics trom 
tho iwirciit ftiid 6u ims about brond cud foroiudt lu tbi^ stogt 
thin sections show that tho clcningo ca>itj is oblitcntLil, its place 
being occupied bj a mass of granular golatinous material coiitmn 
iiig nuclei (fig 20 h) In from ono to three dajs after Intihing the 
Inn a becomes nttnohed It then spreads out into n com c\ mass, 
and n uiiitj is produced within it bj the splitting of the cciilial 
iilly (fig 25c,d, comimro iriicopf nnd olbcra amongst the Calm 
torntes) Tins cm itj becomes lined bj short c\ liiidntal cells (cm o- 
domi), while tbo flngollatcd colls of the extenor lose their fingt IH 
and become com crtoil into pninncom tes (cctodenn) 1 ho gdiitiii 
ons material loft hotwccii tho two Injcrs now formed nciimixs tlio 
clinraotois of tnio collonchymo and thus becomes the mcsodcini 
Tho oiulodorm thou sends off into tho mesoderm, as biuls, ronmlcd 
olmnibors, which communicnto with tho pamgnstric ‘’■''*0 1>J a 
wide mouth and with tho extenor bj sinnll pores (fig 26 c) An 
osculo is formed later, and tbo sponge enters upon the llbngon phnso 
Subscqiioiit foldings of tbo sixmgo wall m\o rise to a lorj simple 
canal ^stem (fig 26/) In addition to Qicso two 
modes of dovolopmoiit others baio been described whicli at present 
appear aberrant In OiearcUa lohtdaris, 0 S (jy), a 
ot early dot clopmontal clmnws results m /'’"'’?V'’V.i «*?ll 
irregular paragastrula, Uio walls of which bMoiao folded 
witlmi tirprant sponge) iii a complex JliT'Si? 

fonn in which the iiicurrcnt and cxcurrcnt canals am^ to ^ 
already sketched out Imfore the tinge lnt«l t>"m , iiff 

nted off In Siwtigdla Got to dcscnlics flis cctoihnn ns necf ii i g 

enhrdj lost oi'i tL attachment of tl.o ^ 

sjioiigo proceeds from tho cmlodenn alone ^As 5 p<>^iW|^»>owe cr, 
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w a fr®.liw)Ltcr form, anomalies in its development (j^hich remind 
ns of tliose in the development of the freshiratcr Sydni) inigl 

no other single group is the doctrine of 


tmted ttaii m Us sposgss . 
ment of similar types of canal system m different groups, 
sometimes mthin the limits of a single family, is a remark- 
able fact In the foUoinng table the sign x shows inde- 
pendent evolution of similar types of canal system in 
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In the gross anatomy of the canal system similar homo- 
plasy obtains, thus, to cite one case amongst many, a 
peculiar tviie of canal system characteristic of Stpkoma 
(Lithistid) occurs also in jEmploea (Hesaetinelhd), Sckmidha 
(JTonoxonid), and other apparently unrelated genera The 
development of a cortex has likewise taken place inde- 
pendently, but on parallel Unes, in the Sycamdx, Leu- 
coiurfsc, Mona-rona, Tettlltdx, and SitUetiidr Calcareous 
and silicious spicules have evidently an independent his- ' 
tory,and yet all the chief forms of the former are repeated 
in the latter Qmte as remarkable is the similanty of 
the independently evolved homy spicules of Dannnella 
aurea to the quadn- and sex-radiate sihcious spicules We 
have now sufficient knowledge of the moiphology and erola- 
tion of the sponge to fnmish the physicist with data for an 
explanation of the skeleton, at least m its main outlines 
The obvious conclusion from this is that variation does not 
depend upon accident, but on the operation of physical 
laws os mechanical in their action here as in the mmeral 
world. Another important consequence follows if homo- 
plasy — i e , the independent evolution of similar structures 
— IS of sudi certain and qmte common occnrrence in the 
case of the sponges, it is also to be looked for m other 
groups, and polyphThtic ongin, so far from being improb- 
able, is as hkely an occurrence as monophylitic ongin 

Physiology and Otology 

Under tbe head of “physiology” we have almost a 
blank. At present we do not even know what cells of the 
sponge are primarily concerned in the ingestion of food 
K a living sponge, snch as Sposigilla, be fed with carmine 
for a few nmmtes, then immersed in dilute osime acid, and 
examined in thin sections, its flagellated chambers are 
found to be all marked out as red circular patches, and a 
closer investigation shows that the dioanocytes, and they 
alone, have ingested the carmine In tins way we con- 
firm the earher observations of Carter made by teasing 
canmne-fed sponges This might be thought to decide 
the question , bnt, though it effectually disposes of Pole- 
yaeff’s argument that the choanocytes do not ingest nutri- 
ment because mechanical disadvantages (conceived a pntm) 
make it impossible, it has not proved a final solution Ton 
Lendenfeld, by feeding sponges such as Aplysilla with 
(^me for a longer interval— a quarter of an hour-finds 
that ameehoid cells crowd about the sides and particularly 
the floor of the snhdennal cavities, and are soon loaded 
'vnth carmine grannies , after a time they wander away to 
the flagellated chambers and there cast out into the ex- 
enrrent canals the cannme they have absorbed, apparently 


in an altered state On the other hand, the choanocytes 
though they at absorb the carmine, soon thmst it out, 
apparently in an unaltered state Hence Von Lendenfeld 
concludes that it is the epithehnm of the subdermal cavities 
which is cWged with the function of ingestion, and that 
the amoeboid ceUs subsequently digest and distribute it, 
and finally cast out tbe worthless residues There may be 
much truth in this view, but it requires to bo supported 
by further evidence (1) Sufflcient proof is not adduced 
to show that the carmine granules expelled from the amoe- 
boid cells are really more decomposed than those rejected 
by tbe dioanocytes (2) There is at present no proof that 
carmine is a food, or that if it is spongas will readily feed 
upon it In either case one would expect the amoeboid 
cells to play the part winch they perform in other organisms 
and to remove as soon as possible useless or irritant matter 
from the surface which it encumbers , at the same time 
the choanocytes, not having found the food to their liking, 
would naturally eject it (3) If the choanocytes do not 
ingest food, how does the Aacon feed, since in this sponge 
all the pinnacocytes are external 1 It however, a veiy 
noticeable fact that, os the organization of a sponge 
increases in complexly-, the choanocytnl layers become 
reduced in volume relative to the whole bulk of the 
individual, and it is quite possible that ns histological 
differentiation proceeds it may he accompanied by pliy sio- 
logical differentiation which relieves the choanocytes to 
some extent of the ingeshve part of their labours 

The ongin of the sponges is to be sought for among 
the choanoflagellate Infusoria , and Savile Kent has dc- 
sciibed a colonial form of this group winch is suggestively 
similar to a «ponge Its differences, however, arc as 
marked as its resemblances, and have been snfficienth 
IKiintcd out by Schuke (fj) Kent has called this form 
Protospongia, a name already made use of, and fortunately, 
as the organism is not in any sense a true sponge, the 
present wnter proposes, therefore, to call it Sanlba, in 
honour of its discoverer It consists of choanoflagellate 
Infusoria (see ProTOZoa, vol xix. p 858, fig XXI , lo), 
half projecting from and half embedded in a structurele-ss. 
jelly or blastema, wntlim whicli other cells of an amccboid 
character and reproductive function are immer'scd Pro- 
fessor Haddon arrives at the generalization that conjuga 
tion amongst the Prolozrxi always fakes place between 
individuals of the same order flagellate cells conjugate 
with flagellate, amoeboid with amoeboid, but never with 
flagellate, while in true sexual reproduction tbe conjuga- 
tion occurs between tw o individual cells in different stages 
of tbeir life cycle a flagellate cell conjugates with a resting 
amoeboid cell Kow Saxtlha would appear to be extremely 
near such a true sexual process since the sinmltaneous 
coexistence of cells m two different stages of life and 
within easy reach of each other — a necessary preliminary, 
one would think, to the union — ^has already been brought 
about That coalescence between two different histolow^l 
elements should result in products similarly histologi^ly 
differentiated (compare amphiblastnla stage of Calcarea) 
has in It a certain fitness, which, however, has still to bo 
explamed. The mode by which an organism like Sanlha 
mi^t become transformed into an Ascon cannot be sug- 
gestively onthned with any satisfactoiy results till onr 
^owledge of the embiyology of sponges is more adianccd. 

minute characters of the fiagellate cellti of tlio amplu- 
blastnla and other sponge larve are still a subject for 
research They often possess a neck or coUum , but the 
e^ence of a fnll or collar is disputed Kent asserts 
tbat It is present in several embryos which he figures, 
and Parrms makes the same assertion in rcmiect to the 
larva of Oscarella, and illustrates his description with a 
hgnre On the other hand, Schulze and Marshall both 
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deny its ctistonco, nnd the former attributes Kent’s 
obsorintions to error One constant cliaractcr tbcj do 
l^osscss thej are proi idcd mtli ilngclla at some stage of 
their OMstonce, but nc\er iMtli cilia Ciliated cells, in- 
deed, are unknomi amongst the sponges, and, ivlieii pinna- 
rocjtes evcoptionallj acquire Mbratilo filaments, as in 
O^ratiUa and other sponges, these ore luiariabl} flagella, 
not or cilia An Ascon stage hai ing been reached at some 
point 111 the hlstor^ of tlio sponges, the 830011 tubes and 
llhagon chambers u ould arise from it by the actno pio 
lifcration of choanoc} tes about rogiilnrl) distributed contics, 
possibl} ns a result of generous feeding Vasmner recog- 
nized ns the ph} siological cause of S3 con an extension of 
the choanoc3 tal 103 or Poleiaeft, rel3 ing on Von London- 
fcld’s experiments, vrliich seem to jiroio tliat it is the 
piiinncoi,3 tes and not tho choanoc3 tes u Inch are concerned 
111 tho ingestion of nutriment, argues that, ns in S3 con 
tho pinnncoc3 tal la3 cr is increased rclntn CI3 to tho choino- 
ci tal, M e hn\ 0 111 this a true explanation of tho transition 
Tho existence of JlomoJermn, Lfd , however, shows that 
in tho first stage there was not a replacement of choano- 
C3tc3 1)3' pinnncoi,3'tcs, but that this ivas a sccondnn 
change, following tho dovolopincnt of radial tubes, and 
therefore cannot bo relied upon to exidain them The 
ndinl tubes liaiing been formed 1)3 a proliferation of 
choanoc3 tal cells, the reduction of those lining tho pin- 
gastne caiiU to pinnncoc3'tcs would follow 111 conbcqucnco 
of tho poisonous character of the water delnered from the 
radial tubes to tho central caMt3, since this water not 
only parts with its disbohcd 0x3 gen to tho choanoc3te3 
it first encounters, but rocencs from them in exchange 
urea, carbonic acid, and fecal residues Tho dc\elopmcnt 
of subdcrinal caiitics is explicable on Von Loiidenfeld’s 
I13 pothesis 

2 )isf; ihutton 

Our knowledge of this subject is at present but frag- 
mentar3 , we await fuller information in tho remaining 
reports on tho sponges obtained b3 tlio “ Chnllciigcr ” The 
sponges are widel3 distributed through existing seas, and 
freshwater forms are found in tho mors and lakes of all 
continents except Australia, and in numerous islands, in- 
cluding Xow Zealand jran3 genera and sc\ oral sjitcies 
arc cosmopolitan, and so are most orders 

As instim,ps of tho same species occurniig in nulclj remoio 
localities we take the following from PohjaefT — 5i/to)i nrefieinn is 
found at the Iknnudxs and in tho Philippine Islands, ns also are 
Jyuconxa viiilli/bnnr^ and LetmUa liter , ii/eon raplianii^ occurs nt 
Tnstnn da Ciiiiha and tho Philippines , Jltferojiegmt nodui gonln 
and Leuconta dura at tho Ucrmudis and Torres Struts. Wo do not 
know, howeicr, whether these siieoies nro isolated in their distnbn 
tion or connected b\ lutcnnediato loailitics Of tho Calearea about 
eiglit\ one species hn\ e l)cen obtained from tho Atlantic, twonti 
two from tho Pacific, and tweiitj two from tho Indian Ocean , but 
these numbers no doubt do^iond largolj on tho extent to winch tho 
sovcml oceans haic been im cstigatcd, for tho largest number of 
species has been found in the ocean nearest home Schulze states 
that ttic HexacUnclhda brought homo bj tho “ Chnllongcr ” wore 
obtained nt sorcntcon Atlantic stations, twentj seven Pacific, and 
ninotcoii 111 tho Soutli Seas. In the last the iiiimlicr of species 
was greatest, in the Atlantic least They flonnsh best on a 
bottom of diatomaccous mud Tho Calearea and Ceralosa arc 
most nbuiidnnt 111 shallow water and dowai to 40 fathoms, but 
they descend to from 400 to 450 fathoms Tho ITexaefinellida nro 
most numerous o\cr continental depths, i r, 100 to 200 fathoms, 
blit thoj extend downwards to o\cr 2500 fathoms and upwanls 
into shallow water (10 to 20 fathoms) The Lithiilida are not such 
deep water fonns ns tho JTexactinellida, being most numerous from 
10 to 160 fathoms Oiilj one or two species have been dredged 
from depths greater than 400 fathoms, and iiono from 1000 fathoms. 
Iho Chonslida raiigo from shallow water to abissal depths A 
elinractonstio deep sea Choristid genus is Thenea, Gmj { = J/’y* 
Thomjuoma, 'Wnght , Dorvillia, Kent) This is most frequenth 
dredged from depths of from 1000 to 2000 fathoms , but it extends 
to 2700 fathoms on the one hand and to 100 on the other 

Until about 1876 one of tho chief obstacles to tho inter- 


pretation of fossil sponges arose from n singular niinoml 
replacement which most of them have undergone, Icadincr 
to tho substitution of calcite for tho silica of which their 
skeletons were oiiginally composed This cliango was do 
monstrated by Zittol (jj) and Sollas {2^), and, though it 
was at first pronounced impossible, owing to objections 
founded on tho chemical nature of silica, it has since be 
come gcnomlly recognized These obseners also showed 
that tho fossil sponges do not belong to extinct tjpes, but 
are assignable to existing orders Zittol in addition sub- 
jected largo collections to a careful an^ljsis and marshalled 
them into order with remarkable success Since then 
SOI ernl palajontologists hai 0 worked nt tho subicct,— Pocta, 
Dunikowski, and Hiiide (y), who has published a Cata 
login , — which is much more than a catalogue — of tho 
sponges preserved in tho British JIusoum Tho result of 
their labours is in general toims as follows Fossil sponges 
are chieflj such as from tho coarseness or consistoncj of 
their skeletons w ould be capable of preservation in a miner 
alized state Thus the majoritj are Jleiactinel/ula, chieflj 
Dicti/onuia , Teti mtinelhda, chiefly Lithiitida , and Cal- 
cat ea, chieflj Lciiconai la Monnxonid siionges rarely occur , 
the most ancient 13 Chmacotpoiigia, Hmdo, found in Sil 
nnnn rocks A 1 ery common Halichondroid sponge of this 
group (Pltaiefi'otpoiigin stia/iani, Soil ) occurs in the Cam 
budge giecnsand, it owes its preseriation to tho collection 
of its small oxcato spicules into dense fibres Tho C/ioi istida, 
though not so common as the Lithistids, are commoner 
than tho !^^onoxonlds, iiarticularlj in Mesozoic strata 

The diatnbiitioii of fosyil sponges m tlic stratified systems mai 
bo summarized ns follows C\icvKrA —Homoeala, none Heteio 
ealtt, a Sjconid, m the Tiimssic si stem Numerous Leuconaria 
from the Ptioman upwanls JhxosroxoiiK. — None, not fitted 
for preservation HrxvcTiXFiiiDA —Lymeina, from tho Lower 
Cambnnn upwanls Dietijonina, commencing in the Silurian , most 
numerous in tho Mesozoic group , still existing Moxaxomdv — 
IfoiOTWMin, from the Silunaii upwards Ceralosa, none , fiw nro 
fitted for presenation Tm tcriNruiDA —C/ionshda, from tho 
rarbonifcroiis upwards , most mimoroiis in tho Crotaccoiis s\ stem 
Litluslida, from the Silunnn upwards , most nnmorous m tho 
Mesozoic ^iin In nniicnt times the Hoxactinolluls ami Lithistids 
seem not to iiaic been so commrativcl} iincoinmon 111 shallow 
water as the) are nt the present ilaj Thus, in tho liowcr lurassic 
strain of tho south west of England wo find Dictioiuiic Hcxactiiiel 
lids Litliistids, and Lciiconnnnii Calearea associated together in a 
shclh breccia and 111 coinnnii} with littoral shells, siicli ns Patella 
and TroJixut So oral Pnltrozoic Iloxnctiiiellids nctuatl} occur in a 
lino grained mudstone Of tho Chalk, which is the great mine of 
fossil sponges we must speak wnth caution, owing to tho insiillicioiit 
ciidcnco ns to the depth at which it was dcjiositcd 

As shown bi Prolosjxoixgxa, tho phi linn of the sponges was in 
oxistenco in icn enrb Cambnnn times, and probablv iiiuih earlier 
Biforo the end of the Siliinnn ponod its main branches had sjiread 
tlicmscli es out, and, dot eloping fresh shoots sinco then, thej liai 0 
extended to tlio present dnj Of tho offshoots none of higher i nine 
than families nro known to linio bccomo extinct, and of these 
decaaed branehes there nro aeiy few Tho oxistoncc in modern 
sens of the Jscoixxda, which must siirelj hnio brancheil oil icn 
near the base of tho stem, is another ciinoiis instanco of tho iior 
sistonco of simple tj jics, w Inch would thus appear not to bo so i asf Ij 
worso off 111 tho stniggle for existence than their more higlilj 
organized descendants 

IlibUiKiTaphy —A fairly complete Hat of works on anonKCS piililNIinl lioforc 
18S2 will Iw found Id Voamaers article " Porlfertc," in llronna hhuvii iiml 
Oniniini/rn, voL II DAtc> Thompsons CaXnlotxxxt of Fapert on Pivto oa anil 
Cirlrnternla, a still more complete list extends to 18S4 

Tlie folloirinc Is a list of works, Including tlipse referred to In the preceding 
pages — {/) 0 Bximtx, Fixihryoloixif U qiitlques Frionsa d I AfaneSe Parln IS'i! 
(i) Boweroank, A Wonoaraph of Jlritlsh SpongCidT, vols. I h , ISul (lol 
iv Is posthumous, c<lltc<l b} Pr Norman), (j) Carter, a series of pajiera In the 
Ann and Maq nml from 1SI7 to the present time (18S7) (AJ Clark Oa 
fAe Spongin' clllatns 0 * Inlhsorla flagellatn, ISCj (j) Grant, A<lfn ml Joum , 
1S2j (6) naeokel itononraphte tl Kalkfdxvdimmt 1S7I (z) llinde A (nla 
loquroftlir’XponqrslnarJinlirh Vtitrum 1S83 (A)Id , “On theTTerej'/ocH/i/frfi 
inOimrf Joiirn Cfol S(ie,xl 71i5 1SS4 (p) Keller, “ Slndlen It OiganI'otlon 
u hntwlckelungd Cliallncen, In Zt«A r /irw» 7oo/ xxxlii , IWP (ro) Kent 
"Notes on the Fmhrjologj of the Sponges" In tan and Mno hnl Wwl, 
1S7S, II lao (//) \on I,cndcnfcM, "On AptyrtnWar in ZljeAr / tri" 

reference, and also In the Zool An-riatr). (/rt I le^rkUhn * 

niston itSivnqxlla, In mil Arthlr W-'<k f/A 
svill ISSoftranalatedln 4a>i and Vaq Aal IIM). 

and Spermatogenesis In Sycoailra raphanut. In bit. £'r itad vlu. Fool 
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On Sire-r t sad xxxiX, 1 ST On Pantndir" zxxir, ISSO 
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£~ re Za cn-n^C’-~-f in rrc-— Eny Snt. JSdin xnr.. ISSO (a?) Id., 
fV i-'saj- I-ern-n 01 Ae ‘ C^nTr-m-- HesaTinelljda. (aj) li On the 
K*_tios-hip c' Jb» Sp"=nes to the CVnrc'a'^Va.a,” m Sifc 1st d. h. prrM- 
tr-t Z ISrtin, 1 «Sj translated in <rr_ ord ' aj Vo ^iti. ISvj^ 
(a.) On 5 —r-’m," la Att-ct^ ''nr at. Hi’’ xSx. 1* On 

P/-/— r •’ in Qszri, Jo.^-. Cr. S^ sxxui. 15"“ ‘On SWonta" 
On Ptr A) xiaiL , ISsO. (iff) I<L, * The Sponpe Fanna of 
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the Trumin^hsm ChaB:,' ih n. IST® ( 27 ) Id., Derelopmen* of Bc.iso.Ta 
I >-a-i. "in ^i5-* .V>— 1 . ViT Sd., andv I'Sl. (aij Id., *■ On rpnltra and 
Jsn J-a- v'cii'i " in Prv. It. In. Acad., fr I'^ss. ( 23 ) Id. ‘Pht^cal 
Cha’Sc'CT': of Sponn'.Sp'cnles ” in Pnv P. IKl Sv., IS i fo) T* ■'orakr 
The Fte^hara-e- Sponges o'En'emia,’’ in At' d. c. P"'si. tied, d tfir- ser 
Tl Tohaih 1SS3. (si) Ycna.m O' LeaoaEdr3asp*-a{doc*orsdis« LnvSta, 
C') Id. On the B’a viud a.ds' "in It ea farn f>e Isyirn Vl n n, 
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When the living matter is removed from a Ceratose 
sponge a netvrorfc of elastic homy fibres, the skeleton of 
the ammaL remains behind. This is the sponge of com- 
merce Of snch sponges the softest, finest in texture, and 
most valued is the Turkey or Levant sponge, Eucpongia 
ffinnahn, Lin. The other tivo varieties are the Htppo- 
Tpo’ima ejKin/i, O Schmidt, and the Zunocca sponge 
EuTponijia tAtno^-a, O S., ivhich is not so soft as the others 
f'ee p 423 above) AH three species are found at from 2 
to 1 00 fathoms along the whole Mediterranean coast, includ- 
ing its bays, golfs, and islands except the western half of 
its northern shores as far as Venice and the Baleanc Isles 
Corsica, Sardinia, and Sicily Bath sponges occur around 
the shores of the Bahamas, and less abundantly on the north 
coast of Cuba. Thev are of several kinds, one not dis- 
tinguishable fmm the fine Levant sponge others, tne 
yellow and ‘ hardhead varieties, resemble the Zunocca 
sponge , and of horse sponges there appear to be several 
vaneties, such as the "lamb’s-wool’’ and the “velvet” 
^nge (ffippospoTiffia cossypina and S’ meandn/ormsf) 
^e fine bath sponge occurs on the* shores of Australia 
(Torres Strait^ the west coast, and Port Phillip on the 
south coart) A sponge emmently adapted for bathing 
purj^ses {CfM^noderma lanumnosum, Crtr , Eutmnma 
mathucni, Lfd.), but not yet brought into the market 
occtirs about the South Caroline Islands, where it is actu- 
aUv in nse, and at Port Philhp in Australia. The fine 
bath sponge occurs in the Xorth Pacific, South Atlantic, 
and Indian Oceans, so that its distnbntion is world-wide 
The methi^ eniploved to get sponges from the bottom 
® ^ STOW attached to rocks stones, and 

other objeefe de^nd on the depths from which they are 
Z I^com^ratively shallow water thev mav 

S r a « Woon, at mi 

fathoms, they are dived im, and 
^ depths or ^m oO to 100 fathoms they are dr^^ed 
method of harpooning w^ the earlTest 
practised, and 13 still earned on m probablv its mt«t 
® Dalmatian fishermen. Small boats 
rtir ^heTToteS’ ^rpooner with a bov to 


a yard or so in front of the boat, the stone scatters drops 
of oil as it flies and so makes a smooth track for the “ look- 
out.” The Greeks use a zmc-plate cylmder about 1^ feet 
long and 1 foot wid^ closed at the lower end by a plate of 
glass, which is immersed below the surface of the sea , on 
lookmg through this the bottom may be clearly seen even 
in 30 fathoms This plan is also adopted in the Bahama^ 
where harpooning earned on after the Greek system gives 
employment to over 5000 men and boys 

The primitive method of diving with no other apparatus 
than a slab of stone to serve as a sinker and a cord to 
communicate with the surface is still practised in the 
Meditemmean. The diver cames a net round his neck 
to hold the sponges On reaching the bottom he hastily 
snatches up whatever qiongc he sees After staying down 
as long as he is able — an interval which vanes from two 
to at the most three minutes — he tugs violently at the 
cord and 15 rapidly drawn up On entenng the boat from 
depths of 25 fathoms he quickly recovers from the efiects 
of his plnnge after a few powerful respirations , hut after 
working at depths of 30 to 40 fathoms or more he reaches 
the surface in a swooning state. At the beginning of the 
season blood usually flows from the mouth and nose after a 
descent this is regarded as a symptom of good condition , 
should it be wanting the diver will scarcely venture a second 
l»lunge for the rest of the season The work is severe, and 
frequently the diver returns empty-handed to the boat 
Dmng is usually earned on in the summer months, in 
winter it is too cold, at all events without a diving-dress 
The ordmnry divers dress with pumping apparatus is 
largely used bv the Greeks The diving is earned on 
from a ^p manned by eight or nine men, mcluding one, 
or rarely two, divers At a depth of from 10 to 15 fsShoms 
the diver can remain under for an hour, at greater depths 
up to 20 fathoms only a few mmutes , Ae consequences of 
a longer stay are jialsy of the lower extremities stneture, 
and other complaints Dredging is chiefly earned on along 
the west coast of Asia Minor, principally in wmter after 
the autumn storms have torn up the seaweeds covenn" 
the bottom The mouth of the dredge is 6 yards wide 
aad 1 y^d high the net is made of "camel-hair cords of 
the thickness of a finger, with me.<=hes 4 inches square It 
K drawn along the bottom by a tow-fane attached to the 
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xrompiea ova suggestion made by Oscar Schmidt t 
^nges might be artificially propagated from cuttu 
the Italian ^vernment supphed funds for experimenti 
de ei^e the feasibihty of cultivating sponges as an 
d^tnal pui^t A station was established on the ish 
ot Tesina, ofi^ the Dalmatian coast, and experiments w 
earned on there for six years (1867-72) imder the sni 
mtendraceof Ton Buccich The results were on the wh 
successfok bat aU expectations of creating a new son 
of income for the sponge-fishers of Dalmatia were defea 
bv the hostility of the fishera themselves 

ne details of the method of sponge-farmino- as practn 
by Ton Buccich are bneSy as follows. The relectwl «!ni 
mmi^ which should be obtained in unmji^it 
po^bl^ are placed on a board moistened with eea wa 

skenered 

secured man s 
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corals, IS fatal A fa\ourablo situation is n sheltered baj 
\Mtli a rockj bottom o\crgro\\'n with greftu seaweed and 
freshened bj gentle wnies and cnrieiits So fnioured, 
the cuttings grow to a sponge two oi three times their 
original sire in one ■\oar, and at the end of fiie to soien 
"Vears are large onoiigh for the market Similai o\pori- 
mentsivitli similar results haio more retentlj been carried 
on 111 Florida The chief dmwlmck to successful sponge 
farming would appear to bo the long intenal which the 
cultnator has to wait foi his first ciop 

Aftei the sponge has been take i from the sea, it is o\ 
po-icd to the nir till signs of decomposition set in, and 
then without delaj cither beaten with a thick stick oi 
trodden bj the feet in a stream of llowiiig watci till the 
skin and other soft tissues are eoinpleteh loinoied If 
this process is posti>oned for oiilj a few hours after the 
sponge has been exposed a w hole daj to the an it is almost 
impossible to complcteli piiiif} it After cleaning it is 
hung up in the nir to drj, and then with others finnllj 
piessed into bales. If not comiiletel) dried before pack- 
ing the sponges “ heat,” orange 3 cllow spots appearing on 
the parts attacked The onl} reined} for this is to unpack 
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the bale and remove the allcctod spongcii The orange 
coloured sjiota produced b 3 r this “pest," 01 “cholera” ns 
the Lciant fishermen term it, must not bo confounded 
with the brownish red colour which man} sponges natu- 
rally possess, especially near their base The sponges on 
reaching the wholesale houses are cut to a s}mmctiical 
shape and furtlicr cleaned The Jight-oolourcd sixmges 
often scon in chemists’ shops have been bleached by 
chemical moans which impair their durabiht} Sponges 
arc sold by i. eight, sand is used ns an “adulteration ” 

It is diflicult to obtain recent statistics ns to the extent 
of the sponge trade , the following table giics n 011111111017 
of the sponges sold in Trieste, the great European sponge 
market, in the year 1871 — 


Pi soripUon of Bpongi 

For Fxixjrt. 

1 or llonio Cnnsiiniptlon j 

Valtio in £ 

Menu prirc 
l>criiouinl 

Vnluo In £ 

Ml nil price 
prr puiiiiil 

noma i)])oii|;o 

£CO,000 

Oa. 

f-noo 

Gh 

/linm cn Bt>onKO 

SO, 000 


5o0 


1 Ino T.ioraiit iii>oii|.u 

20,000 

Mn. 

UjO 

Ml 

(liiD Piliiintinii iiiHiniio 

.',000 

8S 
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SPONSOll The presence of some suitable sponsor 
or sponsors to giic the answers required and undcitako 
the vows iniolicd would sceni to bo almost essential to the 
right adnunistratioii of the sacrainent of baptism, in the i 
case of infants at least In this luspcct, howoicr, ns in 
mail} others, fheenri} histor} of tliodeiclopmcntof thorite j 
of baptism remains obscure Tho^ Greek word foi the j 
person undertaking this function is di((fio\os, to which the ] 
Latin suwptoi is equi'alent The word “sjkuisoi ” in this 
ecclesiastical sense occurs foi the firat time, but ineidentalh 
Old}, and as if it woroalread} long familiar, in Tertiillinn’s 
ticatise I)e (c 18), where, arguing that in certain 

circuntstauecs baptism lua} couxcmentl} bo postponed, 
esiMjciall} in the caso of little children, he asks, “ I'or 
wh} IS It ncccs.sary that the sponsors likewise should bo 
thrust into danger, who Iwth tlicmsclies bi reason of 
inortaht} may fail to fiiKil their promises, and mn} also 
bo disappointed b} the doiolopment of an omI disposition 
[ill those for whom the} become sponsors]?" ” 

nothing to make it unlikel} that the sponsora hero alluded 
to ina} hni 0 boon in man} cases the actual parents, and 
oion in the 5 th century it w*as not felt to bo inaiiproprinto 
that the} slioiild bo so, Augustine, indeed, 111 one passage 
appears to speak of it ns a matter of course that parents 
should bring their children and answer for tliein “tanqiinm 
fideiussorcs” ad Jiomf, 98) The comiiara 

tnoly early appeamneo, howeior, of such nnines as eom- 
jyitrct, coiHiiiatni, pi-o/faln^ ]»omaUet,jm(rtM, niafiino. is 
of itself suflicient 01 idtiiLC, not onl} that the 8 ]ionsoiinI rela- 
tionship had come to be regarded ns n -very close one, nut 
also that it was not usunll} assumed b} the natural patents 
How lory close it was hold to bo is shown bi the Justiiii 
aniaii prohibition of marriage between godparents and 
godchildren On the other hand, the anciently allowable 
practice of parents becoming sponsors for their ow 11 children 
seems to have lingered until the 9th century, when 
at last formally prohibited b} the council of Mniiir (bid; 
For a long tune there iras no fixed rule ns to the ncccssniy 
or allow able number of sponsors, and sometimes the minibcr 
actually assumed was large 13} the council of iraiit, 
howovci, it was decreed that one onli, or at most two, 
these not being of the same sex, should bo permitted ilio 
rubric of the Church of England according to which tlicio 
shall bo for every male child to bo baplircd two godfatheis 
and one godmother, and for 01 oi} fenialo one godfalnei 
and two godmothcre,” is not oldoi Ihnii IGGl, in tJio 


Catecinm the child is taught to say that ho iccoiicd his 
name from his “godfathers and godmothcre” At the 
llefoniintion the Lutheran churches retained godfathcra and 
godmothers, but the lleformcd churches 1 everted to what 
the} boheied to bo (ho more primitive rule, that in 01 di- 
nnry circniiistanccs this function should bo iiiidoi taken b} 
a child’s propel parents All churches, it may bo added, of 
course demand of sponsors that they bo 111 full communion 
In the Church of Eonio priests, monks, and nuns are dis 
qualified fioin being sponsors, either “bLcmtso it might 
iniolie then entanglement in worldl} aflaira,” or more 
probabl} beenuso 01 cr} relationship of fatherhood or 
motherhood is felt to bo in their case inappropriate 

SrONTINI, Gaspauo Lttiui Pacihco (1774-1851), 
dramatic composer, was born at Majolati (Ancona) in Itah, 
14 th November 1774, and educated at the Consen atone 
do’ Turchim at Naples under Sala, Tritto, and Rnhcri 
After producing some successful operas at Home, Florence, 
Naples, and Palermo, ho settled 111 1803 at Pans His 
receiition in the French capital was nnythmg but flatter- 
ing His first comic opeia, Jiihe, proiod a failure, his 
second. La PiUte was hissed Undaunted by 

these inisfoi tunes, ho abandoned the light and somowlmt 
friiolous stylo ot his earlier woiks, and 111 Mrlton, a one- 
act opera produced in 1804, acliioiod a real success 
Rpontiiii hoiicefoitli aimed at a very liigh ideal, and during 
the remaindei of his life stroio so earnestly to reach it 
that ho frequently remodelled liis passages five or six times 
before permitting them to be peifonned in public, and 
weaned his singers by introducing now improiemonts at 
every relicarsal His first mastorpicco was La Frctafr, 
completed in 1805, but kept from the stage thioiigh Um 
opposition of a jealous clique until 15th Decoiiibor ISO/, 
when it was produced at the Acaddime, and at once took, 
rank with the finest works of its class The composers 
second opera, Feidmand Cortez, was rcconcd with equal 
enthusiasm in 1809 , but his third, Olprnjm, was iiuicli 

less warmly welcomed in 1819 , . r ♦i,. 

Spontmi had been appointed in 1810 director of the 
Italian opera , but his quarrelsome and grasping disposi- 
™ m 1812 

,eim,tatod in 1814, ho loluntaril} ' W^d h r* /’""J 
aWwards He was in fact lorj ill fitted to "ct iw 
Siractor }et on 28th Maj 1820, fiic months after the 
faduro of ^Olmpia, ho settled in Berlin bj 
liXmk Sm’lIT, commissioned to suponntend all 
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music performed at the Prussian court and compose two 
pew grand operas, or three smaller ones, every three jears 
Put he began by at once embroihng himself with the in- 
tendant, Count BruhL Spontim’s life at Berlin may be 
best described os a ceaseless struggle for precedence, under , 
circumstances uhich rendered its attainment impossible in,| 
the sense m which he desired it Yet he did good work, ‘ 
and did it uelL Du Fesialtn, Ferdinand Coriez, and 
Olympia — ^the last two entirely remodelled — ^were produced 
with great success in 1821 A new opera Nmrmahal, 
founded on Moore’s Lalla BooJIi, was performed in 1822, 
and another, entitled Alcidor, in 1825 , and in 1826 
Spontim began the composition of Afjnes von Hohenstavjen, 
a Mork planned on a grander scale than any of his former 
efforts The first act was performed in 1827, and the 
complete work in three acts graced the marriage of Prince 
Wilham in 1829 Though the German critics abused it 
bitterly, Agnes von Sohemtaufen is undoubtedly Spontini’s 
greatest work. In breadth of conception and grandeur of 
style it exceeds both Die Vestalin and Ferdinand Cortez, 
and its details are worked out with untiring conscientions- 
ne*3 , yet Spontmi ivas utterly dissatisfied inth it, and at 
pnee set to work upon an entire revision, which on its leiire- 
sentation in 1837 was in many paits scarcely recognizable 
by those who had heard the opera in its original form 
This was his last great work He several times began 
to rewrite his early opera, Milton, and contemplated the 
treatment of many new subjects, such as Sapjiho, La 
Collie cPAchille, and other classical mjths, but with no 
definite result He had never been popular in Berhn, 
hnd he has been accused of endeavouring to pre\ ent the 
performance of Bwyanthe, Oberon, Die Uodueit des 
Cama'-ho, Jessonda, Rohei't the Demi, and other works of 
genius, through sheer envy of the laurels won by their 
composers But the critics and reviewers of the penod 
weie so closely leagued together against him that it is 
diflicult to know what to believe After the death of 
Fi ederick Wilbam IIL in 1840, Spontini’s conduct became 
so violent and imperious that m 1842 Frederick Wilham 
IV dismissed him, with power to retain his titles and 
live wherever he pleased in the enjoyment of his full 
silarj He elected to settle once mote in Paris, after a. 
short Visit to Italy , but beyond conductmg occasional per 
formances of some of his owm woiks be made but few 
attempts to keep his name before the public In 1847 he 
’revisited Berhn and was invited by the king to conduct 
some performances durmg the winter In 1848 he became 
deaf In 1850 he retired to his birthplace Majolatx and 
died theie on 14th January 1861, bequeathing all he pos- 
ses.-.ecl to the poor of his native town, 

SPOONBILL 'The bird now so called was formerly 
.known in England as the Shovelard or Shovelar, while that 
which used to bwr the name of Spoonbill, often amplified 
^ ^ Shoveler (see vol xxi. 

days^the exchange of names having 
been effecte^ as already stated (foe at) about 200 veare 
ago, when the subject of the present notice— the Pl^alea 
leueor^mol Linnieim as well as of recent wntera— was 
doubtless far better known than now, since it evidently 
vas from ancient documents, the constant concomitant 

attempted to protect 
It Mr Halting (Zbofoywf, 1886, pp 81 et sea ) has cited 
a caao Inm tho -Y.iu-Eo.f' ,t ‘ij Bm 

Of Herons, SpoonbOls (Slioielaw) Cranes^ 

Visited bj a heaw nennlti “'ttems, and Bastards was 

•S! 


wherein tlie then bishop of London (Cuthbert Tunstall) 
maintained an action of trespass against the tenant of 
a close at Fulham for taking Herons and “Shovelars” 
that made their nests on the trees therein growing, and 
has also iirinted {Zoologist, 1877, pp 425 et seq ) an old 
document showing that “ Shovolars " bred in certain woods 
in west Sussex m 1670 Nearly one hundred years later 
(circa 1602) Sir Tliomas Browne, in his Account of Buds 
}oiind in dfojjolL ()Vorls, ed. Wilkin, iv pp 315, 310), 
stated of the "Flatea or Slumelard" that it formerly 
“built in the Hcrnerie at Claxton and Reedbam, now 
at Tnmley in Suffolk ” This last is the latest known 
proof of the breeding of the sjiecies in England , but more 
recent evidence to that effect may be hoped for from other 
souices That the Spoonbill was in the fullest sense of 
the woid a “native” of England is thus incontestably 
shown, but for many jears past it has only been a 
more or less regular visitant, though not seldom in con- 
siderable numbera, wluch would doubtless, if allowed, once 
more make their home there , but its conspicuous appear- 
ance renders it an easy mark for the gre^j gunner and 
the contemptible collector Whnt may have been the 
case formerly is not known, except that, according to 
Bclon, it nested in his time (1555) in the holders of 
Britanny and Poitou, but as icgards north-western Europe 
it seems of late ycais to have bred only in Holland, and 
there it has been deprived by drainage of its favoimte 
resorts, one after the other, so that it must shortly betoino 
merely a stranger, except in Spam or the basm of the 
Danube and other yiarts of south eastern Europe 
ThoSpwnbillranMSovcrthogttateriiartorimdillo and son them 
Asia,- and breeds abundantly m India, as well as on some of tho 
glands m the Red Sea, and seems to bo residint tliroUL'liont 
INortuein Africa In Soutbem Africa its place is taken bj an 
alltea species with red legs, P enstatn or tcnuiroslns, wbicb also 
goes to Mndngascar Austraba bos two other siiccics, p ream or 
■mlaHorhynehus, with black bill and feet, awl P flavines, in wluth 
Wiose paits are vellow Tlic very bcantiful and wholly liferent 
P ama is the Roseate Spoonbill of America, and is the only one 
fottua on that continent, tho tropical or juxta tropiuil parts of 
which it inhabits Tho neb jnnk, deepening in sonic parts into 
cnmsoi^ of nearly all its plnmage, together with the yelloinsh 
^cn of its bare bead and ns lake coloured legs, sullitieiitlv marks 
tins him , but all the other species are almost wholly clothed in 
pare wlut^ though the Fnghsh has, when adult, a fine buff pectoral 
expanse of its bill is yellow, contrast 
nr? 1*1 V ° “’'’•Vessc‘1 and basal jHirhon Its legs 

are also black In the breeding season, a pendent tuft of white 

of both sevest but IS longest m 
SoSl quilla^dark 

Spoonbills form a natural gioup, Plataleidw, allied, 
as before stated (Ibis, vol xu p 606), to the Ibidtda.. 
and somewhat more distantly to the Storks (see Stork). 

all belonging to the Pelargomorpha of Prof Huxley 
Ihey breed in societies, not only of their own kind, but 
in company with Herons, either on trees or m reed-beds 
making large nests in which are commonly laid four eggs' 
—white, specUed, streaked, or blotched, but never ve^ 
doselyr. vntli hght red Such breeding-stations have bee^ 
several tinies described, and among the more recent 
wco^ts of one of them are those of Messrs Sclater and 

I Oyi I, looO, p 457), while a view of another hn« 

TS'ktSr^*®^ by Schlegel (Fop Mederland, taf xvn ) 
latest systematic revision of the group is by Dr - 
Bmchenow (Journ fur OmUhologte, 1877, pp 166-1691 

Z 

species l“ 

names of/’ mm^andP Sohlegel under tbe 

the former is ^“.been enggested that 

"f the Australian P ^ tenoorocha, and the latter the young 
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SPORADES, tlio islands “scattered” (ns the name, 
from trreipav, “to son,” imports) about the Greek Archi- 
pelago, are distingiuslicd on the one hand from the Cjclades, 
winch arc gioujied around J‘)elos, and on tlie other fiom 
the islands attached, ns it were, to the mainland of Eurojio 
and Asia The distinction is not in cither case a very 
definite one, and hence both ancient and modem writers 
differ as to tlio list of the Sporadcs Details of classifi- 
cation are gi\cn bj Bursian (Gi lechenlntid, ii 348 sq) 
The Doric Sporadcs — Mclus (Mflos),i Pliologandnis, 
Sicimis, Tjifiia, Aiiaphc, Astyiialaia, and Cos — were by 
some considered a southern cluster of the Cyclades In 
modern times the name Sporadcs is more especially 
applied to two groups — the Northern Sporadcs, which ho 
north-east of Negropont (Eubcea), along with which they 
constitute a nomarchy of the kingdom of Greece , and the 
Southern Sporadcs, 13 'ing off the south-west of jVsia ilinor, 
and included in tlio Turkish vilajot of the “Islands of 
the "innte Sen” The Northern, which liaic altogether 
an area of 180 square miles and a jiopulation of 13,394 
(1879), comprise Skintlio, Khiliodronii or Ikos, Skopclo, 
Pclagonisi, Giurn, Pijiari, and Skiro (SoYiios), with then 
adjacencies The Southern are as follows — Icaria, 
PvTMos, Loros, Caljinno, AstjiinlaJi (Stampabn), Cos 
(Stanko), Nisjros, Tilos or Episcojii, Simo, IGinlki, 
Rhodi>, Ckitj-, and a multitude of lesser isles 

SPORTS, Tin Rook 01 , or more propoily the DrctAKA- 
Tiox oi Si’OKT-', was issued bj Janies I in 1617 on the 
rccommcnd'itioii of Thomas Morton, bishop of Clicstcr, 
fur Use in Lancashire, wlicio the king on his return fiom 
Scotland found a conflict on the subject of Sunda} amuse 
incuts between the Puritans and the gentry, many of whom 
w ere Roman Catholics Porinission was gn on for dancing, 
archer), leaping, \aulting, and other liariiilcss iccreations, 
and of “lioMiig of Maj games, Wiitsun ales, and morns 
dances, and the setting up of Maj -poles and other sports 
therewith itsod, so as the s<imo may be had in duo and con- 
scnicnt time without impediment or neglect of divine 
sen ice, and that women shall ha^o lca^o to carry nishcs 
to church for the decorating of it ” On the other hand, 
“bear and bull baiting, interludes, and (at all times in 
the mcaiic sort of peojilo by law prohibited) Ixiwling” 
were not to be permitted on Sunday (Wilkins, Conalta, 
IV 483) In 1618 James transmitted orders to the clergy 
of the w hole of England to read tlio declaration from the 
pulpit , but so strong was the opposition that ho prudently 
withdrew his command (Wilson, 111 Kennot, 11 709, Fuller, 
Church Hiilonj, ^ 452) In 1633 Charles I not only 
directed the rcimbhcation of liis father's declaration (Rush- 
worth, 11 193) but insisted upon the leading of it by the 
clergy Many of the clergy were punished for refusing to 
obey the injunction With the fall of Laud all attoiniit to 
enforce it necessanly came to an end 

SPOTSWOOD, or Spotiswoop, Joii> (1 566-1639), 
archbishop of St Andrews, was the son of John Sjiotswooil, 
minister of Calder and “ suiiorintondcnt ” of Lothian, and 
was born in 1565 Ho was educated at Glasgow, and suc- 
ceeded his father in tlio parish of Calder when but eighteen 
jears of age In 1601 he attended Ludowick, duke of 
Lennox, as Ins chaplain, in an embassy to the court of 
Franco, and returned in the duke’s retinue thiough Eng- 
land In 1603 he was nominated by tlie king to the see 
of Glasgow, but his consecration (in London) did not take 
place until October 1610 In 1616 ho was translated as 
successor of Gladstanes to St Andrews, and thus became 
pninate and metropolitan of Scotland In this capacity ho 
presided 111 several assemblies of the Church of Scotland 


> Tlio imroos of llioso Sporadcn which oro treated under separate 
hiadiugs are printed in small capitals 


At that of Perth, in 1618, over which he picsideii hO 
used his influence to obtain a reluctant assent to the iivo 
Articles Ho continued in high esteem with James VI 
and Charles I, who was crowned by him in 1633 at 
Holyrood In 1635 Spotswood was advanced to the chan 
ccllorship, but the increasing strength of the Covenanters 
compelled his resignation m 1638 Ho was deposed and 
evcommumcatcd by the Glasgow assembly in that jear , 
charges affecting Ins moral character were brought against 
him, but no attempt was made to substantiate these Ho 
died in London on 26th December 1639 and was biu-ied 
in AVcstminster Abbey 


In 1620 lio pulilislicd ItefulaUo Libellt dc Reguntne Fcclcsuc 
Seoticanic—un niiswci to a tract of Caltlerwood, wlio replied 111 the 
7 vndieiib subjoined to liis Altarc Damascmmi. Tlio oiilj otlier 
wilting of SjioUwood published diiniif^us lifetime was the sermon 
ho punched lit the Ptrlh nsscmbly Ris most considerable work 
apjicarcd nosthmiioualy— T/ic Uxsiory of the Chweh and Slate n) 
Scotland, beginning the year of our Lortl 3US and continued to the 
end of the reujn of James VI of ever Messed memory, London, ICOfi, 
fol It displn) s coiiBidcrablo research and sagacity, and o\ on w lion 
ilcahiiK with coiitcmpowiry events gnes a faiourablo imprtssion, 
upon the whole, of Uio autlioi s candour and truth An appcndis. 
was afterwards ndikd by Tlioinns Jliiddlcton 
Spotswood kft two sons, — Sir John Sjiotswoodo of Dnirsio in 
lift, wlioio the archbishop erected a church and bndgo, wliuh aio 
still o\tnnt, and Sir Robert, a lawrj cr of great learning, w ho briniiio 
president of the Court of Session, and was executed in ICIG fur 
taking part in the expedition of Montrose. 


SPOTTISWOODE, Wiltiajc (1825-1883), matlio 
matician and physicist, was bom in London, lltli January 
1825 His father, Andrew Spottiswoodo, wiio was de- 
scended from an ancient Scottish familj, icprcscntcd 
Colchester m parliament for some years, and in 1831 
became junior partner in the firm of Eyre L Spottiswoode, 
printers 'William w as educated at Lalelinm, Eton, Harrow, 
and Balliol College, Ovfoid His bent for science showed 
itself while ho was still a schoolboy, and indeed his re 
inovnl from Eton to Harrow is said to have been occasioned 
by an accidental explosion which occurred whilst lio was 
performing an experiment for his own amusement At 
Hanow ho obtained in 1842 a Lyon soholarsliiji, and at 
Oxford 111 1845 a first-class in mathematics, in 1846 the 
junior and 111 1847 the semor umvereity mathematical 
scholarship In 1846 Spottiswoode left Oxford to take 
Ins father's place in the business, in which ho was engaged 
until his death In 1847 ho issued five pamphlets entitled 
JfeclUaitoues Analyixcx This was his fiist publication of 
original mathematical w ork , and from this time scarcely 
a year passed in which ho did not give to the world further 
matlicniatical researches In 1856 Spottiswoode tm\ oiled 
in eastern Russia, and in 1860 in Croatia and Hungary, 
of the former expedition ho has left an interestmg record 
entitled A Tarantasse Jtntmey through Eatteni Russia in 
the Autumn of 1856 (London, 1857) In 1870 ho was 
elected president of the London Mathematical Society 
In 1871 he began to turn his attention to experimental 
physics, his earlier researches bearing upon the polarization 
of light and his later work upon the electrical discharge 
in rarefied gases Ho wrote a popular treatise uiion the 
former subject for the "Nature” scries (1874) In 18(8 
ho was elected president of the British Aissociation, and 111 
the same year president of the Royal Society, of which^lio 
had boon a follow since 1853 He died of foior on 27tli 
June 1883, and was buried in Westimnster Abbey 


As a intttlioiiinticiiiu lio occupied himself with ninny brancbis 
r Ills fnvounto scitiicc, more osjiocially' with liiglicr nlgi-bra, 111 
udiiig the theory of dotoniunnnts, with the goiicml cnkiiliis or 
nnbols, and with the application of analysis to gcoiiiLlri niiil 
icchanics The folloiniig bnof renew of his mntliouiotical wort 
1 quoted from the obitunrj notice which niipcnn^ jm 
igsof the Iloyal Soeidv {\o\. -ncxviii p Si) — The interesting 
mea of communications on the contact of curves 
Inch arc contained in the Philosophteal Transaetions of ISC- nii I 
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subsequent ^ ears onld alone account for the high rank he obtained 
os a mathematician. The masten uhich he had obtamed over 
the mathematical symbols was so complete that he nei er shrank 
from the use of expressions, howei er complicated — nay, the more 
complicated they \rere the more lie seemetl to revel in them— jpro 
1 ideu they did not sm against the ruling spint of all ^ vrork, — 
symmetry To a mind imbued inth the love of mathematical 
symmetry the study of determinants had naturally every attraction 
In 1851 Mr Spottisiroode pnbhshed in the fonn of a pamphlet an 

fallen out 

to reprodl...v .v v. uuu»f juit.ua.. JJUI 

granted the request and undertook to revise his work Tie sub 
jeet had, however, been so extensively developed m the interim 
that It prov ed necessary not merely to revise it but entirely to re 
write the work, which became a memoir of 116 pages. To this, 
the hrst elementary treatise on determinants, much of tlie rapid 
development of the subject is due The effect of the study on 
Mr S]mttiswoode's own methods was most pronounced, there is 
scarcely a page of Ins mathematical wntings that does not bnsllo 
with determmants ’ The Eoyal Society's Catalogue of Saentxfic 
Papers (vols. i. vnii.) shows a list of 49 papers by Spottiswoodc, to 
which must be added about 66 more, the titles of winch have not 
yet been printed in that catalogue. These were published prinu 
pally in the Phtlosaphieal Transadtons, Proceedings of the Royal 
.Society, Quarterly Journal of MatJiemalies, Proceedings of the London 
Slathmatical hoady, and Crelk, and one or two in the Camples 
Rendus of the Pans Academy Another list of hia papers, arranged 
according to the several journals in which tbev ongmally appci^, 
with short notes upon the less fomihar memoirs, is given lu Lature 
vol XXV 11 p 599 

SPRAIN See Sohoeey, p 682, in/ra 

SPRAT, a manne fish {Glitpeasprattus), named “garvie” 
m Scotland, one of the smallest species of the genus 
Clnpea or hemngs, rarely exceeds 5 inches in length, and 
occurs in large shoals on the Atlantic coasts of Europe 
It is found also in the southern hemisphere, on the coasts 
of Tasmania and New Zealand, where, however, it seems to 
be IcM abundant, since its presence at the antipodes has 
bMn discovered only recently, and it does not seem to be 
the object of a regular fishery Sprats are very often con- 
foimded with young hemngs, which they much resemble, 
but can alw ays be distinguished by the following charactere 
they do not possess any teeth on the palate (vomer), like 
hemngs, their giU covers are smooth, without the radial 
mg atn® w hich are found in the shad aud the pilchard , the 
anal fin conswte of from seventeen to twehty rays, and the 
teteml hue of forty seven or forty-eight scales The ven- 
tral fins are ev en with the ongm of the dorsal fin , and tho 
qnne consists of from forty-seven to forty nme vertebrsc 
Ihe sprat IS one of the more important food-fishes on 
immrase numbers which are caught wTien 
the shoals approach the coasts They are somewhat capn- 

f place and tune of their 

appraranc^ the latter fallmg chiefly m the firat half of 

W quantities are consumed fresh, 

but many are picHed or smoked, and othera prepared like 
anchoviea Frequently the captures are so lS"hat the 
fish can be used as manure onlv ^ 


called Anleiimff sur Botanxi fUr Fraueimmmer in 1 780 
In 1784 he commenced in the university of Halle to study 
theology and medicine, but soon relinquished the former 
He graduated in medicine in 1787 In 1789 ho was ap 
pomted an extraordmary professor of medicme in his alma 
mater, and in 1795 was promoted to an ordinaiy profes- 
sorship He devoted much of his tune to medical work 
and to investigations into the history of medicine, and ho 
published several very valuable works in this department 
of knowledge, and made himself well known as one of the 
ablest medical men m Germany He held a foremost rank 
in medicine and in botany as an original investigator, and 
in both published works of great value, besides numer- 
ous articles in scientific journals and in the proceedings 
of learned societies His accomplishments as a linguist 
probably, in part at least, determined him in the choice of 
the department to which he most fully devoted himself, 
and in which he stood /aale pnneeps Among the more 
important of his many servuces to the science of botany 
was the part he took in awakening and stimulating micro- 
scopic investigation into the anatomy of the tissues of the 
plants, thongli defective microscopic appliances 
rendered the conclusions arrived at by hunself unrebable. 
He also made many improvements in tho details of both 
^e Linn-ean and the “natural" systems of classification 
His hfe passed quietly at Halle in the pursuit of the 
studies dear to bun, and in the enjoyment of the honours 
bestowed upon him by over seventy learned societies, and 
also by monarchs In 1828 tho death of a son, professor 
OT surgery at Gieifswald, was felt by him very severely 
Ho expenenced several apoplectic seizures, and died in 
one on 15th Alarch 1833 

^portent of lus works —Beitrage 
^ FieberlcJirc, 1788, Amlogie 

Atjmeti-unde, 1,92 99, JUandbueh der Pathologic, 1795 97 In 
stitiUwnes Medim, 1809 16 (m 6 vols.), Ge^dte det Medium 
■^”^iS'»totum hotaniearum specimen, 1798 ’ 
mstona ^ herbaria:, 1807-8, Anleitung ear A'cnSi^ der 

i’ GcsdiidiU drr Rotanik, 1817- 

‘tWii Ban iind der Kalur der OcwSchse 1812 THam 

iR 9 n ganzen Umfany der Pflanzen 

U&i Ifisl! « Systcmavc^Z 

P.P.S tot S S. 

AKTEtOPE, vol IL D 101 

SPRINGFIELD, a city of the United States capital of 
linois and thp. mimf-n- ^ wwiiea, rapirai oi 


of Prussiii, m the province 

Sootorlt St S 

physician, was bom on 3d^ li^t 1766°S 
Pomerania His father » ^ Boldekow in 

» tiotougi, ^ ’"a 

wlj age distinguished himself ns ^ W at an 
Latin and GreeCbut also m Arabic ^ “ 


Alfmi 4 .V”VTrr‘ liuesor tne Chicago and 

buildings of note are thrUmtS* 

custom-house and post^mi^ntftesrsnrfl'^T^'^ 

formeily occupied by Lincoln ^ In 

adjacent to the city is ^ cemetery, 

designed by Larkin G Sfead ^ monument, 

reaching a heiaht of 98i feet r gramte obelisk, 

basement (ligj feet longand^7oi 
^tacomb and ? memonfl contains a 

Lmcolmana A bronze stehip nf t ^ museum of 

oronze Statue of Lincoln and four groups 
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of figures m bron/c, symbolizing the army arid navj of tlio 
United States, are airanged i-ound the foot of the obelisk 
The ton n has a public libraiy, two hospitals, tu o orphan- 
ages, and ^arlous othci charitable institutions ISxtensue 
doi>osits ol bituminous coal occm in and near Spnngfiold, 
uhich lb the scat of extensno iion-rolhng nulls, natch 
factories, nulnai inachino shops, plough norks, and nool- 
Icn, pipei, and lloiu nulls It is also the hcadquartere of ^ 
bi\ of the pimcipil Inc stock aasotiations of the coimtt}' 
The population nns in 1850, 9820 in 1860, 17,364 j 
in 1870, 19,743 (1328 colouicd) in 1880, and in 1887 it 
nas cstinntcd at 25,000 

Laid out m 1S22, Spnngliold m os selected as State capital lu 1837, 
and vas made a citi in 1S40 

SPlinsrUFILLD, a citj of the United States, the county 
seat of Hampden county, ifassachusetts, on the cast bank 
of Connecticut iiaei, opposite West Springfield, anth 
nluch it lb connected b}' road and railnay bridges By 
rail it IS 98 miles n cst bj south of Boston on the route to 
Albany, and it foiins a aoiy important railway junction 
The uestein pait of Springfield is built on lou and level 
giound, the castein on the ascent fioin the riaei valley 
The streets are a\ ide and m ell shaded u ith elm and maple 
A United States nibcnal (foimdcd 1777) and armoury 
(1794), emplojing some 460 hands, is the largest in the 
icpublic The Spiingfield brecch-loading rifle of 45 calibre 
has boon the regulation pattern in the United States army 
since 1873 A pistol-factoiy, car-works, manufactories of 
cotton and silk goods, buttons, noodles, onicloiics, paper, 
Matches, skates, and brass work may bo mentioned among 
the industrial establishments The citj hall (1855), a 
Bomnnesquo building mth an audionce-ioom capable of 
holding 2700 persons, the city free library (1871), a 
Grothic building of brick, uhich contains 56,000 lolumcs 
and a inubcum , the graiuto court-house , the Roman 
Catholic cathedral of St ]\Iichacl, Cluist Cluucli, Epis- 
copal, the Chinch of the Unity, a fine Gothic structure 
lu bro^Mi stono j tlie South Cougi cgational church , tho 
ofhcc of tho Boston and Albanj llaihoad, a massive granite 
block , aud tho high school are among the chief ai clutcctural 
features of tho city Races are hold in Hampden Pnik 
bj the riverside Tho population was 15,199 in 1860, 
26,703 m 1870, 33,340 in 1880 (775 coloured), and 


37,577 in 1885 „ , , 

SiiriiiiibelJ M IS sortlcd in 1C3G At illinni ruiclioii and ciiu 
m nits irom Kovbiirj tlio dottniuintioii of tlio foundoi being to 
linut tlio “toMii ’ to fortj oi at most liftj fniuilics The naino 
M IS at first Agawaui , but tho nrostnt designation was adopted in 
1041 in intnioii of SpriiigliLlil (tsso\), Ibnchons roaidonco in 
Ills native Louutrv, Lnglaiid, to mIuoIi lio vi as obliged to rolunim 
1652 to cscaiw the clerical |ioraccHtion called forth bv 
tho Afci 1(01 loiw P/ ict of Oh) ist’i Jlcdemplion Tho tow n 
bv tho Indians in 1675 , and in 178/ tho arsenal vyas attacked by 
sLvs’s i-obols Tho opening of tho boston 

111 1839 was tho bcgiiiiiing of rapid dov olopment, and tho tov\“ yv“ 
made a cits in lS'/2 Tho nianlifiictnro ol lircamis cirried on hero 
during tho Civ il AA ai, 1801 05, gav o tho citj a 

SPRINGFIELD, a city of tho United States, count} 
scat of Greene county, Missouri, occuiiios a pleasant and 
healthy site on the Ozark Hills, 238 miles by rail s^tli- 
vvest of St Louis by tho St Louis and San Frauasco Rail- 
road, which heiejoins with tho Kansas City, Foit Scott, and 
Gulf Railroad Springfield is the chief commercial centre 
of southwest Missouii, one of the gicat lead and zme 
mming districts of tho States It contains a number o 
factories (cotton, wool, waggons, furniture, tobacco, Ac ), 
and IS tho scat of a court-house and of Druiy CoUego (IM dj, 

which provides scientific end classical training and has a 

musical conserv ntoi y attached Tho population w ns ooBo ni 
1870, 6522 111 1880, and in 1886 was estunated at 18,000 
Ongiiiallv im Indiiu trading post and froiitiii wllngo, SpniigricW 
Mia lUcorporitLd in 1830 and bogiiii to bo a prosiwroiis place at ttio 
tlobo of tho Civil AA ar, during which it had sov oral times changed 
hinds and bitii tlu, sci ne of liostihtiea 


SPRINGFIELD, a cit} of tho United States, countv 
seat of Clarke county, Ohio, lies at the confluence of Mad 
rivoi and Lagonda Creek (sub-tributniics of the Ohio 
through tho Miami), 84 miles north-east of Cincinnati 
It has a large trade in the agiicultural pioduce of the fertile 
and pojnilous district in which it is pleasantly situated, 
and IS the scat of a verj Inige nmnufactor} of agricultural 
machinoiy, which tmns out 75,000 reapers and inowcro 
per annum, besides grain-diills, steam engines, cidci -mills, 
and a great variety of articles In 1870 tho population of 
the city was 12,652, in 1880 20,730 (township, 24,155), 
and 33,484 in 188b Among tho public institutions are 
Wittonbcig College (Lutheran), foimdcd in 1845, and a 
small public library 

SPRINGS See GtOLoov, vol \ pp 223, 269 */, 
aud Miner AL Waters 
SPRUCE See Fir, vol l\ p 222 
SPURZHEDI, ILisPAR, plirenologist, was born at 
Longwich near Treves on 31st December 1776, and died 
at Boston, United States, on 10th November 1832 Sec 
PURENOLOOy 

SQUARING (oi Quadrature) OF THE CIRCLE is 
tho problem of finding a square equal in area to a given 
ciicle. Like all problems, it may be increased in difliculty 
by the imposition of restrictions , consequently under tho 
designation there may bo embraced quite a variot} of 
geometrical problems It 1ms to bo noted, however, that, 
when tho “squaring" of tho circle is especially spoken of, 
it IS almost always tacitly assumed that the restiictions 
are those of tho Euclidean geometry 

Since tho area of a cuclo equals that of tho rectilineal 
triangle whoso base has the same length os tho circuni 
ferenco and whoso altitude equals tho radius (Arcliimcclus, 
KvkAov yxcT/JT/cns, prop 1), it follows that, if a straight 
lino could bo drawTi equal in length to tho circiiinforcnco, 
tho requued square could bo found by an ordinary Euclid 
ean construction, also, it is evident that, converscl}, if a 
square equal in aica to tlie circle could be obtained, it 
would be possible to drnvv a straight lino equal to the 
circumference Rectification and quadrature of tho circle 
have thus boon, since tho tune of Archimedes at least, 
practically identical jiroblems Again, since tho circum- 
ferences of circles are propoitional to their diameters— n 
proposition assumed to bo tiuo from tho dawn almost of 
practical geometry — tlio rectification of tho circle is seen 
to bo transformable into finding the ratio of tho cir- 
cumference to tho diameter Tins correlative numerical 
problem and tho two purely geometrical problems are 
inseparably connected historically 

Probably the earliest value foi tho ratio was 3 it was 
so among the Jews (1 Kings vii 23, 26). the Bab}loi.iaiis 
(Oppert, JoN)/i Asiatuiue, August 18/2, Octobci lb/4}, 
tho Chinese (Biot, Jown AsuKiQue, Juno 1841), and 
probably also tho Greeks Among tlio ancient Egyptians 
ns would appeal from a calculation in tho Rliind pap} i us, 
the number (4)S t c , 3 16 , was at one tmio m use 

Tho first attempts to solve tho puioly geometrical problem 
apiicar to Imvo been made by tho Greeks (Anaxagoras 
Ac ),” one of whom, Hippocrates,® doubtless raised hopes 
of a solution by Ins quadrature of the so-called 
As fov Euclid, It is sufhcient to recall the facts that the 
original author of prop 8 of book iv had ^‘"ct proof ^ 
the ratio being -^4, and tho aiithoi of prop 1 
ratio being >3, and to direct attention to tho iinportiiic o 

■ -1 tisoulohr. Am moth Uondbneh ,1 alien " 

1877 , Eodet. ih/W d. la Soc Math d. Frana. 

nLkcl%«r Orsc* d Math 

1874. Cantor, ^ikl’i^Ucmathcna 

T/mnorj, Mun df la Soc U, I - "Vig 220 

3 rnuiitn , JiuU tUs ^ MM I [ ^ 1 jjr J J 
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of Look V on incominensurables and props 
book \ii., -Mz., that “circles are to one another as the 
squares on their diameters” and that “in the greater 
of two concentiic circles a regular 2n-gon can be inscnbed 
which shall not meet the circumference of the less,” how- 
ever nearly equal the circles may be With Archimedes 
(287-213 Bc) a notable adiance was made Taking 
the circumference as intermediate between the perimeters 
of the inscribed and the circumscribed regular w-gons, he 
showed that, the radius of the circle being given and the 
perimeter of some particular circumscribed legular polygon 
obtamable, the perimeter of the circumscribed regular 
polygon of double the number of sides could be calculated, 
that the like was true of the inscnbed polygons , and that 
consequently a means was thus afforded of approximating 
to the circumference of the circle As a matter of fact, 
he started wuth a semi side AB of a circumscribed regular 
hexagon meetmg the circle in B (see fig 1), joined A 
and B with 0 the centre, bisected the -^AOB by OD, so 
that BD became the semi-side of a circiunscnbed regulai 
12gon, then as AB BO OA 1 V3 2 he sought an 
approximation to \/3 and found that AB BO >153 265 
Next he apphed his theorem^ BO-t-OA AB OB BD 
to calculate BD , from this in turn he cal- 
culated the semi-sides of the circumacribed 
regular 24-gon, 48-gon, and 96 gon, and “ 
so finally established for the circumscribed 
regular 96 gon that perimeter diameter 
< 1 Bi a qmte analogous manner he proved for the 

inscribed regular 96-gon that perimeter diameter > Sfj- 1 
The conclusion from these therefoio was that the ratio of cir- 
cumference to diameter is <34- and >3fJ This is a most 
notable piece of work, the immature condition of aiith- 
metic at the time was the only real obstacle preventing the 
evaluation of the ratio to any degiee of accuracy whatever ® 
No advance of any importance was made upon the 
achievement of Archimedes until after the revival of learn- 
ing His immediate successors may have used his method 
to attain a greater degree of accuracy, but there is veiy 
little evidence pointing in this direction Ptolemy (fl 127- 
151), in the Great Syntaxis, gives 3 141552 as the ratio®, 
and the Hmdus (c 500 ad), who were very probably 
indebted to the Greeks, used 62832/20000, that is, the now 
familiar 3 1416 * It was not imtil the 15th century that 
attention in Europe began to be once more directed to the 
subject, and after the resuscitation a considerable length of 
time elapsed before any progress wns made. The first 
adiance m accuracy was due to a certam Adrian, son of 
Anthony, a native of Metz (1527), and father of the better- 
know n Adrian Metius of Alkmaar In refutation of 
Duch^ne (Van der Eycke) he showed that the ratio •was 
^ ^TOir> thence made the exceedingly lucky 

step of takmg a mean between the two by the qmte unjusti- 
fiable process of halving the sum of the two numerators for 
a now numerator and halvmg the sum of the two denomi- 
nators for a new denominator, thus arriving at the now 
well known approximation 3^^^ or which, bemg equal 
to 3 1415929 , 18 correct to the sixth fractional place ^ 

The next to advance the calculation was Vifete (De Yiette, 
Viota), the greatest mathematician of Ins age By finding 
the pemneter of the mscnbed and that of the circumscribed 
reg ular polygon of 393216 (t g, 6 x 2»«>) sides, he proved 

il J," modem Ingonometncal notation, l-t-sec 5 tan e 1 ton >^6 

- 1 Snr la mcsrare du cercle d Arehnntde,” in M(m. ' 

CoW^tr'’l 874 ” > Mengc,i)«jlrcfitme(7e« Areiemessioiy, 

’ De tiorgnn in Penny Cyetop , \ix p 186 

6 1874,trans byRodet Pansl879 

JX Jloignn, art “Quadrature of tbe Circle," in Enulish Ci/cloo 
Glaisber Jff«, of Vatk , ii pp nn 128, lii pp Zi-id , 

Jtteute Ardiie/% llj*;,i pp 70 80, 206 211 ' 


that the intio was >3 1415926535 and <3 1415926537, 
so that I'ts value became known (in 1579) coircctly to 10 
fractional places The theorem for angle bisection which 
Vihte used was not that of Archimedes, but that which 
would now appear m the form 1 — cos 6 = 2 sm® ^ 6 With 
Tiiite, by reason of the advance in arithmetic, the stjle 
of treatment becomes more strictly tngonometrical , in- 
deed, the JJntvet sales Jnspecttones, in which the calculation 
occurs, would now be called plane and spherical trigono- 
metry, aud the accompanying Canon JIatliemaliciis, a table 
of smes, tangents, and secants ® Furthei, in comparing 
the labours of Archimedes and Vifete, the efifect of inci eased 
power of symboheal exjiression is very noticeable Archi- 
medes’s jirocass of unending cycles of aiithmetical opera- 
tions could at best have been expressed in his tune by a 
“rule” in words, in the 16th century it could be condensed 
mto a “ formula ” Accordingly, we find in Victe a foriiiula 
for the ratio of diameter to circumference, viz , the lutermi- 
nate product 7 — 

4Vi a/i+4\A xA+ix/i+iVi 
From this point onwards, therefoie, no knowledge what- 
ever of geometry was necessary m any one who aspired to 
determine the ratio to any reqmred degree of accuracy 
the mere arithmetician’s art and length of daj s were the 
only requisites Thus in comievion with the subject a 
genus of workers became possible who maj be styled 
“5r-com2mters,” — a name winch, if it connotes anything 
uncomplimentary, does so because of the almost entirely 
fruitless character of their labours Passmg over Adriaan 
van Boomen (Adrianus Eomanus) of Loin am, w’ho pub 
hshed the value of the ratio correct to 15 iilaces lu hiv 
Idea Matliemaiica (1593),® wo come to the notable com- 
puter Ludolph van Ceulen (d 1610), a natne of Germany, 
long resident in Holland His book, Van den Cve/et 
(Delf, 1596), gave the ratio collect to 20 places, but ho 
contmued his calculations as long ns he In cd, aud his best 
result was jiubhshed on Ins tombstone in St Peter’s chmch, 
Leyden The inscrijition, which is not known to be now 
in existence,® is in part as foUows — 

Qiu in vita sua multo labore cncunifcreutiac cirtuh proxi 
mam rntioncm ad diomctrnm luvoint sequeutem — 
quando diameter cst 1 
turn cirenh circnmren,ntia plus eat 

314169265368ft7»323846264388327')5028S 

luum 100000000000000000000000000000000000 

ct minus 

ouam 3t«B926>)368979323846264388327950289 
4 “ “ 100000000000000000000000000000000000 
This gives the ratio correct to 35 places Van Ceulen’s 
process was essentially identical with that of Viete Its 
numerous root eitractions amjily justify a stronger expres- 
sion than “ multo labore," especially in an epitaph In 
Germany the “ Ludolphische Zahl” is still a common 
name for the ratio 4® 

Up to this point the credit of most that had been done 
may be set down to Archi- 
medes A new departure, ^ 
however, was made by ~ 

AVillebrord Snell of Ley- 
den m his Cyclmnetna, 
published in 1621 His ^ 

achievement was a closely approximate geometrical solu- 

j* 1646, Mane, Unt dcs Sciences Math^ 

111 p 2 / sq, Pans, 1884 

^Ugel, Maih Uvrferb , u pp 606, 607 
Kiirtner, Oesch il Math i , (Jottingen, 1796 1800 

'’eg-mlmg tlie quadrature of the 
dmk * Conntnes, see Do Ha-in, •' Bouu stoffen i oor de gesclnc 

in EiiIL quelqoM quodrateura, Ac 

m Suit, di BOlioijr edi '^onadelteSa Mat eEis,\i\ pp 99-144 
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Fig 3 
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•tioii of the problem of rectification (see fig 2) ACB 
being a semicircle whose centre is O, and AC the arc to 
bo lectified, he produced AB to D, making BD equal to 
the i-adius, joined DC, and produced it to meet the tangent 
at A 111 E, and then his assertion (not established by him) 
n as that AE was iiearlj' equal to the arc AC, the erroi 
being 111 defect For the jrarposes of the calculatoi a 
solution erring in excess was also reqmred, and this 
Snell gave by slightlj varjmg the former construction 
Instead of producing AB 
(see fig 3) so that BD 
Mas equal to j, ho pro- 
•duced it onl) so far that, 
when the extremity D'was a 
joined with C, the part of 
D'C outside the circle was equal to ? , 

41 non-Euchdean construction he trisected the angle AOC, 
for it 13 readily seen that, since FD' = FO = OC, the an^le 
FOB = ^AOC ^ This couplet of constructions is as im- 
portant from the calculator’s point of i lew as it is mterest- 
ing geometricall} To compare it on this 
score with the fundamental proposition of 
Archimedes, the latter must be put into „/ 
a form similar to Snell’s AlIC being an // 
arc of a circle (see fig 4) whose centre is jl 
O, AC its chord, and HK the tangent “ 

-dranai at the middle point of the arc and 
bounded by OA, OC produced, then, according to Archi- 
medes, A5rC<HIv but >AC In modern trigonometrical 
aiotation the propositions to be compared stand as follows — 
2 tan i9>ff>2sin40 (An,liiincdes) , 

Unie + 2sinie>e>^^g (Sncll) 

It IS readily shown that tlie latter gives the best approxi- 
mation to 6 but, while the former requires for its aiiplica- 
tion a knowledge of the trigonometrical ratios of oidy one 
angle (in other words, the ratios of the sides of onlj one 
right-angled triangle), the latter requires the same for two 
angles, 6 and \d Grienberger, using Snell’s method, cal- 
culated the ratio correct to 39 fractional places- Hm- 
^ens, in his De Gnculi Jlfagiittudine Iiireiiia, 1G54, proied 
the propositions of Snell, giimg at the same time a number 
of other interesting theorems, for example, two luequahties 
nhich maj be written ns follons^ — 

did 5 - 1 - J(chd e - SHI e)>e> did 6 + J(did 0 - sin 6) 

As might be expected, a fresh Anew of the matter Mas 
4aken by Descartes The problem he set himself Mas the 
exact coni erse of that of Archimedes A given straight 
line being viewed ns equal m 
length to the circumference of a 
•circle, he sought to find the dia- 
meter of the circle His con- 
struction is as follows (see fig 5) 

Take AB equal to one-fourth of 
4he given hne , on AB describe a 
square ABCD, join AC, in AC 
produced find, bj a known process, 
a point Cl such that, Mhen CiBj 
is. driM n perpendicular to AB pro- ® 

duced and CiDj peiqiendicular to BC produced, the rect- 
angle BCj Mill bo equal to ^ABCD bj the same process 
find a point C, such that the rectangle B|Cj Mali be equal to 
JBC, , and so on ad vtfinitum The diameter soug ht is the 

* It IS tlin- iimmrest that bv his fir-t construction Snell gilt an 
niipronmatc solution of tuo great problems of antiqniti 

- Elemcnta Tngonomclnca, Rome, 1630 , Gliisher, .Vcs>e«ycr of 
ifittt HI p 3'i fq 

Sec Kics-ling sedition of the Dr Ciu J/itjrii /nr , Fltnsburg.lbb'l 
o- Pint •. tract on Gtomctneal Mcihods of Jjijimr to the 1 ah <. of r 
Xondoii, 187” 



straight hue from A to the limiting position of the scries 
of Bs, say the straight lino AB„ As in the cisc of 
the process of Archimedes, mo maj direct om attention 
either to the infinite series of geometrical operations or 
to the corresponding infinite series of arithmetical opera- 
tions Denoting the number of units m .\B bj mo 
can exi)re>,s BBj, B^B^^ m terms of |c, and the identilj 
ABoo = AB + BBj^ -t- BjB , -j- gu cs us at once an expres- 

sion for the diameter in terms of the circuniference bj 
means of an infinite series * The proof of the correctness 
of the construction is seen to be ini oh ed in the follow iiig 
theorem, nhich senes hkcMise to thron new light on the 
subject — AB being anj straight lino Mhateic'r, and the 
above construction being made, then AB is the diiiiictcr 
of the circle circumsenbed bi the square AUC’D (sell e\i 
dent), ABj is the diameter of the circle circuniseribcd b> 
the regtdar 8-gon liaiing the same perimetei ns the stjuaie 
AB, is the diameter of the circle circumscribed bi the 
regular 16-gon having the same iicrimeter as the sqiinu, 
and so on Essentiallj, therefore, Descartass process is 
that knoMm later ns the iirocess of ttojxrniuh) •<, and often 
attiibuted whollj to Schwab •’ 

In 1655 appeared the A iif/iJMcfica Iiiniatui iini of llalli", 
wheie numerous problems of quadrature are deilt with, 
the curies being now represented in Cartesian coordinates, 
and algebra plajang an important part In a i en cm urns 
manner, bj iiewing the circle y = (l — os a iiicmber 
of the senes of curies i/=(l - ^ = (1 - i-)’, Ac, ho 

was led to the jJrojiositioii tliat four times the iceiprotnlof 
the ratio of the circmnfeience to the diaiiicter is equal to 
3 3 ’» 'i 7 7 *> 


2 4 4 b b b 8 ’ 

and the lesult haung been commumeated to Loid Ih uii 
ker, the latter discoiered the cquallj curious cqun.ileiil 
expression ,s 

2 + i rfi 
2+- 7* 

■^2 + 

The work ot Wallis hid eiidentlj an important uillueiKO 
on the next notable personnlitj m the historj of the sub 
jeet, James Gregor>, who hved during the (iciiod when 
the higher algebraic analjsis ins coming into power, md 
whoso gemus helped materialli to deielop it He had, 
however, in a certain sense one e>e fixed on the pi'.t and 
the other towards the future His first contribution' w is 
a lariatiou of the method of Archimedes The littei, ni 
wo know, calculated the perimeters of successive (loligoiis, 
passing from one poljgon to another of double the iiiiinber 
of sides in a similar inanncr Oregon calculated the* areas 
The general theorems which enabled him to do this, after 
a start had been ma de, ar e 

A- , = 4„ 4'„ (Spell s Ci/elom ), 


2 4 4' 


2 4' A. 


(Gn-gon), 


where A„, are the areas of the inscribed and the circuin 
senbed regular «-gons resjiectn eli He also gaie ajiproxi 
mate rectifications of circular arcs after the maimer of Hui 
gens, and, what is ici^ notable, he made an iiigeiiions 
and, according to Montuela, sueccssful attempt to show tliat 
quadrature of the circle bi a Euclidean construction was 
impossible" Besides all this, howcier, and far bciond it 
in miportancc, was his use of infinite cents This mint 
he shares Math his conteniponncs Alenator, New ton and 
Leibnitz, and the exact dates of discoien or- a little iin 
certain As fir as the circle cqnanng functions an r..n- 


* RuUr, “ Auiiotitinui, lu I cH,uni qumJaui Car’t. i 
Conui -lei'll /’•/rop, Mil 

•* Gcii,oinn., 4iiita/ef (te Ifoth m 
® Sc«. I rm Cmiih ft Ihip'A'tlt f> iiilvti tr rilm 

lj 7 )i/ntn.irfatothtsnmciuli fjrfi\.itaUtnufjx. t f.i 

• J'emm C ufloji xix p 187 
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cerned, it\\otild seem that Gregory was the fii&t (in 1670) 
to nnhe known the senes for the arc in terms of the 
tangent, the senes for the tangent in terms of the arc, 
aiid the secant iii terms of the arc , and in 1669 Ifeivton 
showed to Barrow a httle treatise in manuscript containing 
the senes for the arc in terms of the sine, for the sine in 
terms of the arc, and for the cosine in terms of the arc 
These discoieries formed an epoch in tho historj of mathe- 
matic* general! j, and had, of couise, a marked influence on 
after in\estigation3 regarding circle-quadfature Even 
among the mere computers the series 

a=tan tan® fl+i tan* fl- , 
specially known as Gregory’s senes, has ever smee been a 
necessity of their calhng 

The calculator’s work hating now become easier and 
more mechamcal, calculation went on ajiace In 1699 
Abraham Sharp, on the suggestion of Halley, toot Gregory’s 
senes, and, puttmg tan d = J \/3, found the ratio equal to 

from which he calculated it correct to 71 fractional places ^ 
About the same tune Maclnn calculated it correct to 100 
places, and, what was of more importance, gave for the 
ratio the rapidly converging ei-pression. 


16 
6 ' 


1- 


3 5-'^0 


1 


)-5h(‘-; 


>- > 


5* 7 5“' / 239 V 3 239 " 5 289< 

which long remamed without explanation- Eautet de 
Lagny, stiU using tan 30°, advanced to the 127th place ^ 
Elder took up the subject several tunes dunng his life, 
effecting mainly improvements in the theory of the various 
series ■* "With him, apparently, began the usage of denot- 
ing by r the ratio of the circumference to the diameter ® 
The most important pubhcatiou, however, on the subject 
in tbe 18th century was a paper by Lambert,® read before 
the Berlin Academy in 1761, in which he demonstrated 
the irrationahty of nr The general test of irrationality 
which he established is that, if 

be an mternunate continued fraction, a^, d, 

be integers, be proper fractions, and the value of 

ei ery one of the intermmate continued fractions ^ 

I be < 1, then the given continued fraction 

represents an irrational quantity 
the right-hand side of the identity 


If this be apphed to 


. mm 
tan-:c- m- 

92, ^ 

3»- 


6?»-' 


Vf* - f 

it follows that the tangent of every arc conunensorable 
With the radius is irrational, so that, as a particular case, 
an arc of 45°, havmg its tangent rational, must be incom- 
mensurable with tho radius , that is to say, ^ is an incom- 

nmnsurable number This incontestable result had no 
effect, apparently, m repressin g the ^^omputers Yega 

r ® iKindon, 1705, p 69 

Paliimnontm Mamam, London, 1706, 

nLh'j.lfa ^ of 8 in the 

* Intml lu Anal, mu Infui , LauKinne, 1748, chap vlu. 

f 1794, note ti , Sohlo- 

luilOi, u nil, h il algl \n„h,n,, Jem, 1851, chap xm 


in 1789, using series bke Machin’s, viz , Gregory’s senes- 
and the identities 

j=5tan-H+2taii-iJV (Euler, 1779), 


^ = tan“* i -1 2 tan~’ i 


(Hutton, 1776), 


neither of which was nearly so advantageous as several 
found by Hutton, calculated - correct to 136 places® 
This acluei ement was anticipated or outdone bj an un- 
known calculator, whose manusenpt was seeu in the Bad- 
cliffc Librarj, Oiiord, by Baron von Zach towards the end 
of the century, and contained the ratio correct to 152 
places More astonishing still have been the deeds of the 
—-computers of the 19 th century A condensed record 
compiled by Mr Glaisher {2Iessengei of Math , u. p 122) 
13 as follows — 


Dvtc. 

Comimter 

No of ) No of 
tr digits fr digits 
calcd coneLt 

Place of Publication. 

' 1812 

Butlierfonl 

208 

152 

Trans Hoy Soc , Loud , 1841, p 
2S3 

1844 

Dose 

20') 

200 

Orclles Joitm , x}l\u p 198 

1847 

Clausen 

250 

248 

Asiron Nadir , vxv cbl 207 

1853 

Shanks 

318 

318 

Proe-Hoy jS'oc,LonA,1853,p 273 

1853 

Eutherfonl 

440 

440 

/bid 

1853 

Shanks 

530 


Ibid 

1853 

Shanks 

607 


ly Shanks, Jleehficalion of (he 
Circle, Loudon, 1853 

1853 

Richter 

383 

880 

Grmierl s Ardtiv, xxi. p 119 

1854 

Richter 

400 

330 

Ibid , xxii p 473 

1854 

Rvchter 

400 

400 

Ibid , xxiu X) 476 

1854 

Ei htei 

600 

600 

Ibid , \xv p 472 

Proe. Itoij hoe., Load , xxi. 

1873 

Shanks 

707 



By these computers Machin’s identity, or identities ana- 
logous to it, eg , 

j = 4 ton-* Jr - tJva-» - 1 - tan-» 

and Gregory’s senes were employed ® 

A much less wise class than the 7--computei-s of the 19 th' 
century ate the pseudo-circle squarers, or circle-squarers 
technically so called, that is to say, persons who, having 
obtained by illegitimate means a Euchdean construction for 
the quadrature or a finitely Bxjiressible value for ~ insist 
on using faulty reasoning and defective mathematics to 
estabhsh theu- assertions Such persons hav e flourished at 
all times m the history of mathematics , but the interest at- 
taching to them is more psychological than mathematical i® 
It IS of recent years that the most important advances 
in the theory of circle quadrature have been made In 
1873 Henmte proved that the base a of the Napierean, 
logarithms cannot be a root of a rational algebraical 
equation of any degree « To prove the same proposition 
regarding — is to prove that a Euclidean construction for 
circle quadrature is impossible For m such a construction 
every point of the figure is obtained by the intersection 
of ^0 straight lines, a straight line and a circle, or two- 
circles, and, as ^s implies that, when a unit of length is 
introduced, numbers employed, and the problem traus 
formed into one of algebraic geometry, the equations to 
be solv^ can only be of the firafc or second degree, it 
follows that the equation to which we must be finally led 
m a rational equation of even degree Heimite^ did not 


p ggg®”* P 41, Thetaurus Logarithm Completua, 

PP 18, 74, 226°”285” eq'onentielle,’' Comjolcs Jtendus, Pans, Isxvii. 
® See Crelle s Journal, Isxvi p 342 
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<5ncccccl in Ins attempt on but in 1882 Lindcmann, 
following exactly in Hcrmito's steps, nccoinplishcd the 
desired icsnlt^ Mnlliemnticinns arc agiccd tliat the full 
demonstmlion Icai cs soniotlnng to bo desired m the matter 
of siinphciti, and attempts at siinidification have already 
been made In ^fai koll and llouclid - 

Itcsulcs the Minous wnliiigs inciitioiicd, rco for tlio cnrlj liistorj 
of (lie siibiitt, 'Motif ut la, JM de<! Math, 6 vols , Pans, 17fi8, 
2d((l 17n‘»lS02 Mmlmid, Math f mat pp lOG 

12“) Ixiipsic, 17*18, Itensa, J'cprifoiiHm Gonmrnf ,-\i\ pp 42 11, 
(lottnigpu, ISOS Porn few npproxnmito gcoinoliical solutions, sco 
I^ilmuins ViUh JtrjMiilorti, m pp IHl ISl, G>nnirtiAieJitv,\n 
p ns p 3, A icutp Areinff v ind , w )ip 200 201 lor 
« \|'enmentil dctemnnntions of ir, dependent on the tlicon of prob 
nlnlifi, sec Vtit of Valh , ii pp 11 ), lin, dnwpis pro pl^fonlni 
innth a fin , pp 272 275 , Anahtcl, ix p 17G (T MU ) 

SQUASH {Ciicurhta Sco Oouitn 

SQUILL, the name under Ailiicli the bnlboiis root of 
Uiipnca ma) itima, Laker, is used in medicine The plant 
ivas forniorl} placed in tlio gomis S!a//a, from wliicli it lias 
been separated because the seeds arc flat and discoid in- 
stead of Iriqnctrous, ns in the Inttci genus The iinmo of 
“ squill ” IS aho applied bj gaidciicis to tlio iniious species 
of iSVi/ftf The medicinal squill it, a natn o of tlio countries 
bordering tlie Mcditcirancan, and grows from the sea load 
up to an olointion of 3000 feet Tlio bulbs aro globular 
and of largo si7c, often w eigliing more llinn 4 lb Two 
tarietics aro met witli, the one bating white and the other 
pink scales Tlio}' aro collected in August, wlioii they aro 
leafless, the membranous outer scales being remoted and 
the fleshy portion cut transversely into slices and dried in 
the sun These are then packed in casks for exportation 
They nio chiefly imported into the United Kingdom from 
"Maltn "When reduced to powder and exposed to the air 
the drug mpidly absoihs moisturo and cakes together into 
a hard mass Squill has been used in medicine from n 
^cr^ early period The ancient Greek physicians pre- 
scribed It with Miiogar and honey almost in the same 
manner as it is used at present Its medicinal properties 
are expectorant and diuretic It is chiefly prescribed in 
bronchitis when the iihlegm is tenacious and expectorated 
w itli diHicultj , and in cardiac dropsj AVhen gi\ en in large 
doses it acta ns an irritant poison, and its use is thcrofoio 
contraindicated in actiio iiiflnmmalorj conditions of the 
mucous incinbrano oi of the kidncjs The fresh bulb 
rubbed on the skin causes redness and irritation, due in 
jni t to the presence of minute erj stnls of oxalate of cnlcinm 

Tlic nctn iti of the drug apponrs to bo duo to tlio ncti\ o pniicinlcs, 
'«cillii)iinn, scillitoxin, and scilliii, winch wore first obtained bj 
Merck lu 1S7S The fiist Ins a bitter and bunung taslo, imwcrfullj 
imtatiiig tlio iiiiicoiis inoiiibmio of the nose It is soluble iti 
alcohol and ether and partly in alkalis, but insoluble in water, if 
mixed with sugar it dissobes roadilj and can then bo absoibcd if 
injected Bubentancousb Scillitoxin is lijgroscopic, icrj soluble 
111 water, and has a bitter taste These two pniiciples haio an 
action on the heart rcseinbling that of Jhqiiain , in large doses tlio 
funner stoiis its action in si stole and tlio latter in diastole Scilliii 
IS erj stalliiio, tasteless, and soluble in alcohol, tlioiigli only with 
difiiciilt} in water It is present onlj in i erj siinll quantity in 
v|Uil], and ajipuirs to bo the cause of tho subsuliarj clTccts of that 
dnig, siieli as i omiting, ic 

All allied sfiecics, Vrginca imben, Baker, is used in India in tho 
ciinio ninnner ns the 1 uioiiean sjiccics Iho time squills are ropro 
seiitcJ in Great Britnii oj two s[>ccics, Seilla autimniilis and S 
r, I iiff The foniicr has a mconioso inllorcsceiico , the Inttei has the 
{lowers arranged in a con iiiboso inniincr, and is confined to tho sca- 
cosst Seicnl spoeics aro eultiiatcd in gsidoiis, 8“ bi/olia and S 
itbitiea being nmaikable foi their bcsutiful blue flowers, which are 
produced iii csrlj spring The nanio of Chinese squill is applied by 
^rdentra to Bamai dm scdhidi » and that of Roiiniii squill to species 
of Jirihvalia 

SQUINT See Ornin vuAioLoay, vol xiii p 785 

SQUIEREL In tho article Sf vitJiOT (vol xv p 659) 
ail account was giicn of tho thico genera foriiimg tho 

1 See “Ueber die 7slil ir,” in Math Annalcn, xx p 213. 

- Aoin Aniiafei, 3d ser , 11 p G 
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A7c/ontpim, or Marmot suli-family of tho largo fnmilv 
Acnnidx and in the pre.scnt article the members of tlio 
other and more typical sub family, the Nnwi wa, are noticed 
llio sjstcmatic position of the SinniduRs a whole and 
their relations to other lodents arc shotvn in the article 
jiuaratAtTA (lol x\ p 418), so it is merelj with the 
component genera of tho gioup that wo now liavc to deal 
Of tho Stiiirtna six genera aio coinmonlj rccogni/cd, 
tho first being tho typical one, Semin, m which tho 
common English squnrel is included TJio chaiactors 
of tho genus are— foiin slender and agilo, tail long and 
hiishj , cais gcnomlly well dot eloped, pointed often 
tufted, feet adapted foi climbing, tho anterior I'oii with 
four toes and a ludimentarj thumb, and tho posteiior 
pan with file toes, all tho toes having long, curied, 
and sharp-pointed claws, mamma! from four to six in 
number, skull (seo fig 1) hglitl} built, toij similar in 



Via 1 — Skull of fleiitrM btioloi , imtiipil size 

sliapo tlnoughont tho genus, post-orbital processes long 
and ciincd, incisors narrow and comprci>scd , jneinolars 
cither one or two abo\c and ono below , when two aio 
present abotc, tho antoiior ono is quite minute and scry 
diflcrcnt from tho corresponding tooth in tho marmots, 
molars three on each sido abo\ o and below 

True squirrels arc found thioughout tho gicatci part of 
tho tropical and tcinporato regions of both hemisphoies, 
although thoj nio absent both from Madagascar and tho 
Australian icgion Tho species aro both laigcst and most 
numcious in tho tropics, and reach their greatest doveloj)- 
ment in tho Malay parts of tho Oucntnl legioii 

Squirrels xary in size from annuals no larger than a 
mouse, such ns Snnius ^loiiainis of lloineo, oi S tnuin- 
itn of West Africa, to othcis as largo ns a cat, such ns 
tho black and jellow S hxcoht of Malajsin (see fig 1) 
Tho very Inigo squiircls, ns might bo exjiocted from their 
hcaMcr build, nio soinowhat less strictly ai boreal m then 
habits than tho smaller ones, of winch tho common 
English species may bo looked upon ns typical Tho 
Common Squuiel, S vulffain, wdioso gcnoral habits aro 
too w’ell known to need special description, rniigos oitr 
tho whole of tho Pnlieaictic region, fiom Ireland to 
Japan, fiom Lapland to North Italy , but specimens from 
diflcrent parts of this wide lango diflei so much in colour 
as to have been often looked upon ns diflcrent species 
Thus, while tho common squirrels of north and west 
Eiiiopo aro of tho bright lod colour wo aio accustomed to 
SCO 111 England, those of tho mountainous regions of southern 
Europe aio ncaily always of a deep blackibh gre\ , those 
from Sibciia again aio a clear pnlo grey coloui, with 
scaiccly a tingo of rufous These last supifly the Mpiiiicl 
fui used foi lining cloaks Tho paiiing time of the ‘Mpiiiiel 
IS from Fobiunry to April, and after a period of gcblatioii 
of about thirty days it brings forth fiom thice to niiio 
young In addition to all soits of logotahlcb ami 
tho squirrel is exccetlingly fond of aiiinml food, greedily 

doiounng mice, small birds, and eggs . r i i hIa 

Although tho English squirrel is a most beautiful tittio 
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n iiimlj it IS lar surjwssecl Ija ll 1 fln^ of tlic tropical incm 
liers of tlie group anti cspccinlU In tliO'C of the Ifnlaian 
region, 'tvliere iiearlv all the miineroits cjiecics arc bnl 
hantlv marked and inana arc ornamented nith \anou«sh 
coloured longitudinal strii>cs along their bodies One of 
the covumonc't and best knomi of the striped *'pccics is 
the little Indian Palm Squirrel (S' pahiun itm) u Inch in 
hrge nunibero runs about Cl cn Indian ullage Another 
Oriental s^ietits (.*? ntiurtji*) jire=ents nlmo-t the onh 
know II instance among maminaU of the tcmjionn a^«niii]) 
tion dnnng the breeding season of a elixtiiicth ornamental 
coat corresponding to tlic breeding ptiiniago of birds 
lor the greater part of the rear the animal is of a uniform 
grei colour but about Deccmlicr it' liatk becomes n 
bnlhant orange aellon, nliicb la^ts until about March, 
when It IS again replaced b\ grea The squirrel «Iiomi 
in fig 2 is a natiie of Purmah anti Tcnns^cnin, nnd i'. 


front 

tlllUt 

n<>iii 


: fii’i* of the mit'‘nor ■agoma root more (Iridojfil and rop- 
dnuuli fiirtIi>niinvar<U tinning iiini< Pra inotars f , tnohri 
ns HI f-nut I'l lliH gonu-.! out line four wrll marked w •%. I iiovn 
as ‘'jmii ‘>qnirnls all iiatuis of Afnra llm aro tim-tnal in 
thoir habit', l»m„ iii burrows i bub tb(i dig fir tbrm rjip^ 
A mtulK, a stiapil of North \friia, lias tmidi the H' 

and ni'paranc* ot Ibi Indian j'lhii '•ijuiit 1 , tbr otlur* aro all 
a hull largir than tin ( n"h<ih •■qmro 1 

ftcniis Taimas. 

Tlio immKTs or ibti f. niis an <ba~> tiii d bi tin ion 

of luttnial rhi-ck jioin hr and It tfi r *i’ of color ifma, all 
I"tiigonnmi'ii(i I on the back wiili iltcriia •• bin U of li_lit and 
dark colour Tlnir skulls arc sbiil" r and li,,b' r ibaii tliO'C of 
tbc true siinirril" from wbnb tb a dilT r in '•Mral n mwj.oT'ant 
details lilt re is onh one functional proi olar — tbi small anti-nor 
oncii'iialh founlin S'lnri's bciii„ i itlirr -1 < nt ilto^Ml i rorqi itc 
smalt and rniKtinnl >. Tlitr< nn fitir*} ti<' [dir>iiiidii >rir*b 
Aiinma one ist.ndineaho tlnonji '•dsna in <^ « \ •»!« 1 nroj-c 
Tina arc knowrii m tnicrn i as "Lhij mink ,‘aiid ar- aiijonj tJm 
commonist and k't knrirn of tbc intli noii' ro<bi,ts ■“ 



Fig 2 — ^Burmese squirrel 

closeh allied to cam^epo, but goes tliroiigh no seasonal 
change ot colour 

rhe number of species in the genus is about I"! 

5 Ts JO * P-iluarctic, I'l to the Ethiopian 

about 40 to the Oriental, and 16 to the combined ^’caretlc 
^ua eotropictd region*^ 

Genus Rheithroscmrus 

•»S* 

a* -11, and no other member ? ® rcallv grooved incbon, 

groov’e' reseiubW ftST 

mo’ars ate simpler and Iers nninber I, and its 

squirrel iPh mucrrfwl js genera, Thi» 

tne Ihigli'h siiecies 41111 n. ^minaj, far larger tlian 

«r„d “* 

Ginus Xems 

"" “Ajs"js-sv«>s 
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iiiMnl** rv I r proiip '■ettn ratliiT (o Iml jnto tlir c* nu** 
jfntn< («tc Malaiiir) of tbc snli-'aniila yfr,/i. i., tb 

dtai ion of the a m-i f-c mto two swb fimili alilm ,h virv coa 
aciioiit A'rcJa'Mfii 111 >11 and dc'rnjdiri js ritl rnl nn ar*if c al 
iiafttic tlnri b in,, no wdl-d' fined Iiii-' of j art in i 1 tvi'-i 
tbem 

Geuen Picrorats ami Sciuroptenis 
Till Ihing^qiimh altb'iiji t)ia lannot )1\ m tl , tm . a' 
oftfiPironl can u* (In t Mif -irf.'coi I. r dd I'l an-. 

In Iboail cf an csMisom rf 'kin i nn'- tiii„ lb i- f a ai I bind 
limb , an\ fonmn„ a'o-t of p va bw*. Iln par bii‘i i' r« th 
akt nl f-Mi'itn of tin onlmaia ' n of tl c 1 Ir, a bi b j>a ' 
(iltavipUlifM-i n tb linb -n 1 t<n iira'is a b vj t anlaiilb' 
In addition to tbi htf’l nn iil rani tlitr. i r nar-tn and in 
consj enn u on ] ' nc fioai tbc ib 4 ab> , tl e pont of the 
‘hnif.lcr t > the In.nt of ilu a-n t, nnd sin b r— t jo' m fh 
'P i's--'tr.t,bin* '.nr KbinI tJ » U h fruii ankle to 
ankh and inaolnn„ ‘be 1 a- of tlm tail T1 c nviii. 'Otiimh ar 
ahaadi d into two p m n of wbw b Pf > 1 1, -tai„ a, ‘j \ 

Vii n m t tl c ' r .II r SI 1 Tii two dii”. r in . ' am d taiN 
ordautitioM cii'Imtbc (.aat rdca.bq icnt m tl . f. i roftl" 
ctpand. d incmbran. « » q- , lalh of tb “ ii rf ii . -a' nr no . no- 
in.inbnnc winch is m t) • hthr abm , a\l»lh In 

^ /V i>> tbc f-il i, lalindri il ■'iid mi ipata'iaih bin, nbih in 
f'wr. V-s,tis Im.,d flat and latmlnVa, aiu.d a Ur/, it' 

o n'-l'buu In apj-i-anr ih.r,,. s.p,^,i: 
ic imbK tliL non llaiiic fori s -Itboiiji lb. a -r, < a n mor/ hat 
I tifnilv cnlojit I than ihc htbr Tli it 1 abifs fn, J ,t, arc aj » 
a«.rr siimbr to tics, of the faio spiirril', ctnit t) i’thr ■. 
TOOu dtcKltdla no- uinial and au tluufor, 1 'Oti.n attain li^ 
onliiiara oh rn cr Tht r hk lbo.1 of Irapm. Pn,„ j re to tu at 1 
fIoa* ng W d. tanc" on tb.ir cxtmd/.l j.a-,.b, il t ^>, h 
smnlar to tint of the fiaung i.lahn„.,^ of V i nl.a a'^arbi 
Of riiaiAN.rr aol aai« 

i “rk «’t: ;s!l »E 

Knrangin, Ho fch„,l <,4 ™» « 
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PTAAL, JlAKODFrTTE JtANITE CORmFR Dn.AnNA\, 
Baronnl PE (1081-1760) — often called in history and 
literature Madame do Staal Dolaunaj, to distinguish her 
more completcU fioni Madame do Stacl Holstein — was 
born at Pans on Ma}' 30, 1684 Hei father was a painter 
named Cordicr He seems to hai o deserted hei mother, 
whose name was Delaunay, and who made her daughter 
lake that surname instead of Oordier She was well- 
educated, and entered the household of the Duchesso du 
Maine at Sceau\, at first in no higher capacity than that 
of fimme de chamhie She was, lioweier, promoted 
before long to the office of amanuensis and (practically) 
companion to her mistress Her litorarj talent soon 
iinmfcstcd itself in the literary court of the duchess, who 
IS said, but chiefly on the wauling Indy's own authority, to 
hn\c been not a little icalous of lier attendant Enough, 
however, is known Of the duchess’s imperious and 
capuoious temper to make it impiobnblo that hoi service 
was agreeable Madame Dclnuna}, however, was a 
sufliciontlj deioted tini'aii/e, and in the affair of the 
Collainnrc coiispmcy had to endure a visit to the Bastille, 
w here she roinninod for tw'o j ears Even here, how over, 
she represents herself asliniing made conquests, though 
she was far from beautiful She returned on her liberation 
to the service of the duchess, refused, it is said, Dacier, the 
widower of a wife more famous than himself, and in 1735, 
being then more than fifl}, mnriicd the Baron do Steal 
She continued, how over, to form part of the duchess’s 
household She died on Juno 16, 17 '50 Her Mmom 
appeared about fi\o -^ears later, and hnio often been 
reprinted, both separately and in collections of the 
memoirs of the 17th and 18th contiines, to both of which 
the author belonged both in style and charactei She has 
much of the fmnkncss and seductn o i ervo of Madame do 
S(5i igiic and liei contemporaries, bat a little alloyed with 
the censibiMC of a latci time It may bo doubted whether 
she docs not somowhat o\aggcrato the discomforts of her 
position and hei sense of them But her book is an ov- 
tieiuely amusing one to read, ns well as not a little instruc 
til 0 The humoiii s of the “ court of Sceauv" arc depicted as 
hardly any other societj of the kind has over been Besides 
her Memoirs hladamc do Staal loft two comedies and some 
letters, the answers to which are in some cases extant, and 
show, as well os the references of contemporaries, that the 
Witter did not exaggerate her power of attracting men 
STADE, a small commercial town in the proiince of 
Hanoi cr, Prussia, is situated on the naiigablo Scliwinge, 
D nules above its confluence with the Elbe, and 20 miles 
to the north-west of Hamburg It carries on a number of 
small manufactures and has some shipping trade, cliiofly 
with Hamburg, but the rise of Harburg has deposed it 
from Its former position ns the chief port of Hanover 
There are Be^c^ll brickfields in the neighbourhood, and 
deposit'^ of gjpsuni and salt The fortifications, erected 
in 1765 and strengthened in 1816, began to bo demolished 
111 1882 Population in 1886, 10,003 
Accoithng to tlio Itgend, Stado wws the oldest town of tho 
Snxoiis Olid wns bmlt m 321 n 0 Histoncnllj it (.niinot no traccil 
farther back than the 10th conturj, when it was the capital of « 
lino of counts In tlio 12th contmy it iwssed to the archbisbopnc 
of Hi onion Subscquentlj ontenng tho irnii<icntio Ixiagne, it rose 
to some commercial iini>oitanco * In 1648 Stado bccnnio tUc 


I The Stado Elbe dues (Stndor Elbesoll) were an nucicnt impost upon 
nil goods corned up the Elbe, and wore levied at tho nllogo of Bnms 
liauscn, at tho moiilU of the Scliwinge Tlio tax was abolished in 
1267 b} ttio Hanseatic Iioagiio, but ft wos iwiml b} the Swodcs fn 
1688, and confiniicil bj Hnnoior Tlie dues wore fostered b} tho 
"rowing trade of Hamburg, and In 1861, when they were rcdocmed 
{for £427,600) by tlio nations trading in tbo Elbe, tho exchequer of 
Hanoi or was m tho jcarli receipt of obout £46,000 from this source 
Iliwnbiirg and Great Britain each poid more than a third of the redemp- 
tion money 


capital of tho pnncipalit} of Bremen under the Swedes , and in 
1710 it was ceded to Ilaiiovor, tho fate of which it has since 
slinred Tho Prussinns occupied it willioiit resistance in ISbC 

STAEL, Mabamb be (bj Iier proper name and title 
Ankf Louisf Qebjuine Neckfr, BAno^Ess of Rtail- 
Hoistfin), was born at Pans on April 22, 1766, and 
died there on July 14, 1*817 Her father wos the famous 
financier Nccker, her mother Suzanne Curchod, who is 
almost equally famous as tlio carl} love of Gibbon, ns the 
wife of Ncckor, ns tho mistress of one of tho most popular 
salons of Pans, and as tho mother of Madame do Stnel 
Between mother and daughter there was, however, little 
S 3 'mpathy Modamo Nocker, despite lior talents, her 
beauty, and her fondness for ^j7(7/osq;)/i(’ sociotj, ivasstrictl} 
decorous, somew hat reserved, and disposed to carrj out in 
her daughter’s case tho rigorous disciphno of lior own 
childhood Tho future Madamo do Stacl was from her 
earliest years a romp, a coquette, and passionatolj 
dosiious of prominence and attention Tlioio seems more 
over to have boon a sort of ni airy botw con mother and 
daughter foi tho chief place in Nockor's affections, and it 
IS not probable that the daughter’s loie for her mother 
ivas increased by the consciousness of her ow n inforioritj 
in personal charms kladamo Hockoi, if her portraits as 
well 08 verbal descriptions may be trusted, was of n most 
refined though somowhat lackadaisical stjlo of bcaiitj', 
while her daughter was a plain child and n plainer w onian, 
whoso solo attractions wore largo and striking ojls and 
a Imxom figure She was, liowoior, a child of iinusuol 
intollootual power, and she began lery oarlj to wnto 
though not to publish She is said to have written her 
fntlioi n lottoi on his famous Compte Baidu and other 
matters when she was not fifteen, and to have injured her 
health by ovccssno study and intellectual excitement 
But in leading all the accounts of Madamo do Staol’s life 
which come from herself or her intimate fuondsil must 
bo carefully roniemborcd that she was tho most dis 
tinguishod and characteristic product of the period of 
8cnsi6ifi<C — the singular fashion of ultra sentiment which 
required that both men and women, hut especially women, 
should bo always palpitating with excitement, stcciicd in 
melancholy, or dissolved in tears Still, there is no doubt 
that hor father’s dismissal from the mimstrj, which 
followed tho presentation of tho Conijiie, and tho con- 
sequent removal of tho family from tho busy life of 1 aris, 
wore beneficial to her During part of tho next few j ears 
thej resided at Coppet, her father’s estate on tho Lake of 
Gono^a, which she herself mode famous But other parts 
wore spent m tmiclliug about, chiefly m tho south of 
Franco They returned to Pans, or at least to its noigh- 
boiirhood, in 1785, and Mademoiselle Ncckci resumed 
hterarj woik of a miscollnncous kind, including two 
plajs, Bojdtie and ddne ffiey, which were printed sooner 
01 later It betamo, however, a question of marrying her 
Hor want of hcautj was compensated by her fortime, for 
sUo \\as tlio only child of ono of tho richest bfinkcrs in 
Europe But her parents aio said to have objected to her 
marrying a Roman Catholic, which, in France c^mdor 
abh limited lier choice There is a legend that Tlilliam 
Pitt tho joungor thought of hor, the sonicwhat notorious 
loioi of Jfademoisollo do Lespmasse, Guibert, a cold 
hearted coxcomb of some talent certainly pt«d »ior 
addresses But slio finallj married Erie 
of Stacl Holstein, who was first an attache of tho Swedish 
legation, and then minister For a ^eat ^ 

very ambitious girl tho marriage 
for Staol had no fortune and no vciy great 
tinction A singular senes of negotiations however 
Beoured from thS king of' Sweden a promise of the 
ambassadorship for twelve j cars and a pension in case o 
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its withdraival, and the marnage took place on January 
14, 1786 The husband was thirty-seven, the mfc twenty 
iJIadame de Stael was accused of evtravagance^ and latterly 
an amicable separation of goods had to be effected between 
the pair But this was a mere legal formality, and on the 
whole the marriage seems to have met the views of both 
parties, neither of whom Lad any affection for the other 
They had three children , there was no scandal between 
them , the baron obtained money and the lady obtained, 
as a guaranteed ambassadress of a foreign power of con- 
sideration, a much higher position at court and in society 
than she could have secured by marrying almost an} 
Frenchman, without the inconveniences which might hare 
been expected had she married a Frenchman superior to 
herself m rank. The particular fancy of Mane Antoinette 
for Sweden, caused by the fantastic devotion of Count 
Fersen and the king himself to her, secured moreorera 
reception which might have been otherwise diflScult to 
gam Madame do Stael was not a pci^ona grata at court, 
but she seems to have played the part of ambassadress, 
as she played most parts, m a rather noisy and exaggerated 
manner, but not ill Then in 1788 she appeared as an 
author under her own name {Sophie had been already 
published, but anonymously) with some Lethes surJ J 
Bomseau, a fervid panegync showmg a good deal of talent 
but no power of criticism She was at this time, and 
indeed generally, enthusiastic for a mixture of Bousscauism 
and constitutionahsm in politics, and her father’s restora- 
tion to power excited extravagant hopes in her, though 
Keeker himself knew better She exulted more than ever 
in the meeting of the states-general, and most of all when 
her father, after being dnven to Brussels by a state 
intrigue, was once more recalled aud triumphally escorted 
into Pans Every one knows what followed. Her first 
chdd, a boy, was bom the week before Keeker finally left 
France in unpopulanty and disgrace, and the increasing 
disturbances of the Eevolution made her pnnleges as 
ambassadress no mere matters of ornamental distinction 
gratifying to vamty, but very important safeguards She 
visited Coppet once or twice, but for the most part in the 
■Jarly days of the revolutionary period she was in Pans 
taking an interest and, as she thought, a part in the 
councils and efforts of the Moderates At lost, the day 
before the September massacres, she fled, befnended by 
Manuel and Talhen Her own account of her escape is 
as usual, so flond that it provokes the question whether 
she was really in any danger Dmectly it does not seem 
that she was , but she had generously strained the pnvi- 
ieges of the embassy to protect some threatened friends, 
and this was a senous matter 

herself to Coppet^ and there gathered 
round her a ronsiderable number of fnends and fellow- 
refugees, the beginmng of the quasi-court which at inter- 
vals during the next five-and-twenty yeare made the place 
so famous. In li93, however, she made a visit of Lme 
length to Engknd, and established herself at Mvekieham 
in 8mey as the centre of the Moderate Liberal emigrants 
— TaUeyrand, Karbonne, Jaucourt, Gmbert, and otheS 

XarhnnT® about her relations with 

^arbonne and it is very much to be doubted Sether 

it^to'^Ke^®^^ f ‘ panegyrists usuaUy set 

(the details of nhich are Mickleham sojourn 

satisfactorily accounted '*^*°Sether 

to OoppM .id ml a mi Jet M 

Hie nest ™it her mother died, and the fau’if RihT**’’**”* 
opened the b.rh r, ^ J ^tap.™ 


Sion had been in abeyance and himself in Holland for 
three years) was accredited to the French republic bj the 
regent of Sweden , his wife reopened her salon and for a 
(imc was conspicuous in the niotlej and eccentric «ocietj 
of the Directory She also publiched several small works, 
the chief being an cssaj Be V Injlmnce iJ^s Passions 
(1796), and another Be fa Liileratme Conndcrie dnne 
set Bnpporit aice lei LioMutions SonaIf<i (\S00) It was 
dunng these years that ^fadamc do Slaol was of chief 
political importance Karbonne s place had been supplied 
by Benjamin Constant, who had a scrj great influence 
over her, as in return she had oicr him Dunng the 
Directory she had bome real and more imsginarj power 
as a politician, and both pcr-onal and itolitical reacons 
threw her into opposition to Bonaparte Her own pre- 
ference for n moderate republic or a constitutional mon- 
archy was quite sincere, and, c\en if it had not been 
so, her own character and Napoleon’s were too much 
alike in some points to admit of their getting on together 
For some jeir-, howcicr, she was able to alternate between 
Coppet and Pans without diflicultv, though not without 
knowing that the First Consul disliked her In 1797 she, 
as above mentioned, separated formsUi from her liaslnnd 
In 1799 he was recalled bj the king of Sueden and in 
1802 ho died duly attended bj her Besides the eldest 
son Auguste Louis, they had two other children — a son 
Albert, and a daughter Albertinc, who afterwards became 
the Duebesso dc Broglie 

The exact date of tbc beginning of wbat Madame de 
Stael’s admirers call her duel intli Napoleon is not easy 
to determine Judging from the title of her book Bir 
Annees d!Bxil, it should be put at 1804 , judging from 
the time at which it became prettj clear that tbc fir^t 
man in France and she who wished to be tbc firit woman 
in France were not likely to get on together, it might be 
put several years earlier The whole question of this 
duel, however (marked ns it was by Napoleon’s unscrupu- 
lous exercises of power, which reached a climax in the 
suppression of the Be rAllemagne after it had been 
carefully submitted to his censorship), requires considera- 
tion from the point of view of common sense It dis- 
pleased Napoleon no doubt that Madame de Stael should 
show herself recalcitrant to his influence But it prob- 
pleased Madame de Stael to quite an equal deffreo 
that Aapoleon should apparentlj put forth his power to 
crush her and fail Both personages had the curious 
xmab- eAchailatanene so common in the late ISthcenturj 
and ‘ Made believe " in a fashion bewildering and a little 
uicrcdiblc to posterity If Madame de Stael had really 
desired to take up her parable against Napoleon senously, 
she need only ha\e established herself in England at the 
peace of Amiens and have lived quietly there She did 
nothmg of the kind She lingered on at Coppet, con- 
stantly hankering after Pans, and acknowledging the 
hMketing qm e honestly In 1802 she publifhed the 
noteworthy book<=, the novel of Belphne, 
S f " ^as in a manner intr^ 

n^f W ^l>>ch she herself and 

SSLe Z 1 appeared in transparent dis- 

1 returned to Pans 

anxie^ xt such extraordinary 

anxiety not to be exiled, Napoleon would have exiled her 

0 aZoJtT'”'’”’ at once appealing 

'» PHitoctai sue 

not to reside within forty lea'^ues of Pans. 

SrmS? Z"® deTerS%: grS 

journeyed by Metz and Frankfort to 

Si thr^vSr^ There she stayed 

unn^ the winter, and then went to Berlin, where she 
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made tho acquaintance of August Williclm Sclilegel, who 
afterwards liccamo one of her intimates at Coppet Thence 
she tra^clled to Vienna, Mliore, in April, the nens of her 
fathci’s dangerous illness and shortlj of his death (Apiil 
S) reached her Slio returned to Coppet, and found her- 
self its wcaltlij and independent mistress, but her sorrow 
for her father was dee}) and certainly sincere She spent 
the summer at tho chateau with a brilliant company, in 
the autumn she journejed to Italy accompanied by 
Sclilegel and Sismondi, and thoio gathered tho materials 
of her most famous work, Counnc She returned in the 
sumniei of ISO*), and spent nearly a year in writing 
Co)tn>ic, in ISOC she broke tho decree of exile and Incd 
for a time undistuibed near Pans In 1807 Counne, tho 
firit aesthetic romance not written in German, apiicarcd 
It IS in fact, what it was described as being at the time of 
its appearance, “ a picturesque tour couched in tho form 
of a no\el ” The publication was taken as a reminder of 
her existence, and tho police of the empire sent her back 
to Coppet She stnjod there as usual for tho summer, 
and then sot out once more for Germany, visiting ^lainz, 
I'rankfort, Berlin, and A^ienna She was again at Coppet 
in tho summer of 1808, and sot to work at her book J)e 
rAlhmagne It took her ncarlj tho whole of tho next 
two ■> ears, during which she did not travel much or far 
from her ow n house She had bought property in America 
■and thought of moiing thither, but chance or fatalitj' 
made her determine to publish Be VAUemagne in Pans 
Tho submission to censorship which this entailed was 
■suflicicntly inconsistent, and she wrote to tho emperor one 
of tho unfortunate letters, at once undignified and provok- 
ing, of which she had tho secret A man less tj rannical or 
less mean spirited than Napoleon would of course have let 
her alone, but Napoleon was Napoleon, and she perfectly 
w ell knew him Tho reply to her letter was tho condemna- 
tion of tho whole edition of her book (ten thousand copies) 
as “ not French,” and her own exile, not ns before to a 
certain distance from Pans, but from Franco altogether 
The act was unquestionably one of odious tyrannj, but it 
IS impossible not to ask whj she had put herself within 
Tcach of it when her fortune enabled her to reside any- 1 
where and to publish what she pleased She retired once 
more to Coppet, where she was not at first interfered with, 
and she found consolation in a } oiing oflicor of Swiss origin 
mined llocca, twentj three years her junior, whom she 
married prnately in 1811 Tho intimacy of their relations 
could escape no one at Coppet, but tho fact of tho marriage 
was not certainly known till after her death 

Tho operations of the imperial police in regard to 
Hladamo do Stacl are rather obscure Sho was at first 
left undisturbed, but by degrees tho chateau itself bocamo 
taboo, and her Msitors found themselves punished heavily 
Mathiou do Slontmorency and IMndamo Rdcamier wore 
exiled for tho crime of seeing her , and sho at last began 
to think of doing what sho ought to haio done years 
before and wnthdrawing herself entirely from Napoleons 
sphoie III the complete subjection of tho Continent 
which preceded tho Russian War this was not so easy as 
it would have been earlier, and sho remained at home 
during tho winter of 1811, writing and planning On 
51n'\ 23 sho left Coppet almost secretly, and journeyed 
by Born, Innsbruck, and Salrburg to Vienna There sho 
obtained an Austrian passport to tho frontier, and aftei 
some fears and trouble, receiving a Russian passport in 
Galicia, sho at last escaped from tho dungeon of Nap^ 
leomc Europe, swearing no\or to rotuin thither It 
seemed likely that the proclamation of war between 
France and Russia, on Juno 22, would help her to keep 

the vow , -n 1 j j. 

She journeyed slowly though Russia and Finland to 


Sweden, making some stay at St Petersburg, spent the 
wrnter in Stockholm, and then set out for England 
Hero sho received a brilliant reception and was much 
honizcd during the season of 1813 Sho published Be 
VAUemagne (a book much more really remarkable than 
Counne) in tho autumn, was saddened by tho death 
of her second son Albert, who had entered tho Swedish 
aimy and fell in a duel brought on by gambling, under- 
took her GonsuKraUons sw la BSvohitwn Fi an^aise, and 
when Louis XVIIL had been restored returned to Pans 
Both in tho summei and in tho winter of 1814 sho visited 


Coppet, and was nioanwhilo a prominent figure in Parisian 
society Sho was in Pans when tho nows of Napoleon’s 
landing ni rived and at once fled to Coppet, but a singular 
story, much discussed, is current of her having approved 
Napoleon’s return There is no direct evidence of it., but 
tho conduct of hei close ally Constant may bo quoted in 
its support, and it is certain that she had no aficction for 
tho Bourbons In October, after Waterloo, she set out 
for Italy, not only for tho adiantage of her own health 
but for that of her second husband, Bocca, who was dying 
of consumption Her daughter married Duke Victor de 
Broglie on February 20, 1816, at Pisa, and became the 
wnfo and mother of French statesmen of distinction Tlio 


A hole family returned to Coppet in June, and Byron now 
frequently visited Sladamo do Stael there He had 
[juizzcd her a good deal in liondon, but liked her better in 
lier own house, though even there he noticed her constant 
straining to bo something different from herself Despite 
ber increasing ill health sho returned to Pans for tho 
winter of 1816-17, and her salon was much frequented 
But in March sho is spoken of as “djing,” and she had 
ilready become confined to her room, if not to her bed 
Sho died on tho Uth of July, and Rocca suriued her 
little more than six months Nor was her oldest son long 
lived After editing a collected edition of his mother’s 
works ho died at tho age of thirty-seien in 1827 
Jlnilnino do Stacl occupies a singular position m French liter 
atiiTO Tho moil of her own timo oxaltcd her to the skies, anil the 
most extravagant estimates of her (ns “ tho greatest woman in 
htemry history, ” ns tho " foundress of tho romantic moiemciit, 
ns representing “ideas,” wlillo her contompomiy Chatcaiibnaiid 
onb represented words, colours, and images, and so foi th) aro to he 
found in those histones of litcmtiiro winch fnithfully repeat second 
liniid and traditional opinions On tho other hind, it is acknow 
ledKedthotshois nowiery little read Saiiite Bonvo, whoprofesses 
a “ culto" for her, and who has treated her at great length and 
with much mdnlgenco , M Schoror, a compatriot and co-rolimonist, 
wlio 18 strongly projudiced in licr fnvour , Poiulnn, a kind of Iitomiy 
rotninor of her connexions, — all allow this, and nnj ono who speaks 
with an intimate knowledge of ciirront French litcmtiiiw must agico 
that since thov spoko neglect of her has increased No w ntei of 
such omincnco is so iwrcly niioted , none is so ontiielj destitute of 
that tnbuto of now and splendid v-ditions which Fmiico iin)8 to 
her favounto classics nioio lavishly than any other nation , none is 
so seldom tho siib)cct of a litciwrj causcnc The abundant docu 
nionts in the hands of hor dcsecndnnts, tho families of Broglie and 
Hnussom die, have indeed furnished niatonal for pipers i eccntli , 
but these are almost wholly on tho social aspect ot Jladmno do 
Stnd, not on her litorary merit. Nor when tho life and w oiks conio 
to bo examined independently is tho neglect seen to be 
oxcuso An ugly coquette, an old woman who made a ndiculoiis 
marnago, a blue stocking who spout much of her tiino in pestering 
non oTgUiis, and drawing from them sareaslic romiiienl behina 
Iwr bicL-thcso things am not attiactive Her books are setn 
to bo in iargo imrt morelj cKicr reflexions of other peoples nows 
or views ciiiront at tho time, and the famous ideas turn out to 
bo^liiofly tho ideas of tho books or tho men with whom fho 
from tinio to time lu contaCt. Tho soiitimcntnlitj of hci stiitimc 
and tho flond niagniloqucnco of hor stjlo cqualh disgust 
reader, and, when it is suggested to llo is 

tasto and iiiannors hurts noiols more than an> lhiiig ols^ no 
tempted to reply that it has not hurt 

nolmsonCmsoc.ot Tom Jones, OT Va7ton Lesmnt, or Tn 5 

Sd rat If It his hurt Counne it is «mplj C! 

books and Gorinne is not “ degno unfair 

but to state It alono would 
Mndnino do Staol’s faults am great , her stjje 
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fW)™ mFS n thifmanner throating notions of society 
caught from all siU« in tnis clearness, 

rw'ilt-ZU"'™ m il pretabilUj almost -almllr OT«nS>"4 

M- lame de Slael llul the ments whion it allows ate not merits 
Ke chi wSch secure leadcm for ever Neither in Btrle nor in 
i^iioiht was she of the first class or perhaps of the second , and 

r^rntnlma of the whole oni the minor works hare not been te^nM. Mt 

i^lr thi«o^f jni. Caro and Othenin <rRan«^Tme ™»y ^ of 

iT-Bih there I* an elaborate Uornphr bjr A. Stevens (London l8S0^ Wl of 

inforroa Ion hot nnlnekHv not at all critl“a1 l j'j 

ST*VFFORD, an inland connty of England, is bonnd^ 
on the SE bj WarmcLsbire, S by ITorcestershtte, W 
by SliTopsbire, N W by Cheshire, and E by Derby^e, 
just touching Leicestershire It is of irregular outun^ 
and has been bkened to an elongated and compressed pear, 
somewhat tapering at both ends Its greatest lengm from 
north to south is 53 miles, and its greatest breadth is 35 
miles The area is 748,433 acres — about 1170 square 

miles , , 

Surface and Geology —Although the general aspect of 
the county is that of a plain, it has been pronounced 
"rather a subalpine or hilly district” , but its highest lull, 
A\e Edge, is onlj 1756 feet above the level of the sea 
In the north the land is undulating and veiy picturesque, 
the bills here are the loftiest in the county, as Axe Edge, 
Cloud Thorpe, Mow Cop, and other hillocks and monnds 
called “edges ” These are mostly composed of millstone 
gnt. In the south, we have sandstone, gravel, limestone, 
and basalt, represented respectively by Kinfare Edge, 
Ilarr and Cannock Chase, Sedgley, and Clent The prin- 
cipal nvers arc the Trent, the Tame, the Sow, the Penk, 
the Stour, the Blythe, the Tern, the Chumet, the Lyme, 
the Smestow, and the Manyfold , of these the Trent is the 
uio,t important The Severn has a short part of its 
cour-e within the county, traversing the coal-field at 
Arlej The Doie separates Staffor^ihire from Derby- 
shire Several of the nvers are well supplied with fish 
Geologicallj tlie county is included m the New Bed 
Sandstone district of England, and is of the Carboniferous, 
Permian, and Tnassic systems of formation It is nch 
111 limestone and coal According to Mr Gamer (Ifatural 
If of ill' Govniy of S(nford) the following is a sum 
inaiy of its geological characters — the Policy coal field 
occupies 51 square miles, the South Staffor^hire coal- 
field (cvcluding about 11 miles of it situated in other 
counties), 65 , the Silurian limestone, Ac , in the south of 
the county, 16, the Rowley basalt, 1, the Clent basalt, 
2 , the Ariel coal field, basalt, cornstone, Ac , 7 , the 
mountain Iimc'-tone, 40, the Cheadle coalfield, 18, the 
Cluddlcton coal field, 1 , the Mcorbrook coal field, 4 , the 
millstone gnt, 100 , the New Red Sandstone (marl, gravel, 
rock, ‘■and, and peat), 825 

The county is very nch in fossils In the coal, the 
hmcstone, and the Silnnan deposits the remains of manne 
animals and plants arc especially numerona The museums 
in several towns have good collections of corals, calamites, 
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and ferns, and probably the finest examples of ^lobite 
andencrmites have been found m this part of 
The teeth of the Megahehthys have been found m tha 
coal strata, and the Dudley m^enm conteins a specimen 
of M lahherti, nearly entire The 
mineral productions In a single year 12,000,000 to^ 
of coal and 1,173,866 tons of iron have been otoined 
The greatest quantity of iron is raised in the north and 
of coal in the south. Of the places at wkch the vanous 
products are found maybe named— Bmch :^s fo^nthra- 
cita coal, Hanley Green for peacock coal, Lon^n for 
cannel coal , Wednesbnry for hsmatite iron ore , Danglej 
Close for grey marble, the Rowley HiRs for basalt At 
Eilston casting sand, at Kingswinford fire-clay and fire 
bricks, at Tntbnry alabaster, at Powke Hill black marble, 
and at Hemley Green red ochre are produced In Decern 
her 1885 an important discovery of coal was made near 
Dudley Mr S Blewitt has dnven from the Grace Mary 
pits about 250 yards towards the Ivy House estate 
through, the rgueous rocks, and come upon a large area of 
the best hard coal, about thirty feet in thickness and soma 
thirty acres in area 

Clinwte and AgneuJluns —As regards climate the shares 

the I'haracteHstics common to the midland district of jiDglana 
Aencnltnre, though not its distinctive feature, forms a very import- 
antitomin theiuaustry and wealth of Staffordshire Tberetm^ for 
1886 furnish the following report m com crops thero were 94,2/3 
acres, roots, artificial grasses, Ac., 43, 343, cloverandgraB^,46,832, 
permanent pasture, 412,666, fallow, 7208 , orcha^, 1188, market 
Cardens, 866, nursery gronnds, 233, woods and pmntabons, 34,911. 
From the same returns we lesm that the number of horees em 
ploi cd in agnculturc was 16,031 , unbroken horses and brood marcs, 
7802, cows m milk or in calf, 74,868, cattle under ^o years 
old, 56,224, two years and upward, 26,922, one year old sh^, 
142,966, sheep under one year, 106,950, and pigs, 4^669 
total number of proprietors in the connty was returned in 18/3 
as 48,871, possessing 638,084 acres, prodnemg an annual rental ol 
£8,680,264 The estimated extent of waste or common land wa® 
7809 acres; Of the owners 83,6/2 owned less than one acre each 
Fiaht proprietors were owners of more than 10,000 acres ewh. 
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itanvfaeturcs —The manufactures of Stonordshirc aro of a very 
vaned character Almost cveiything which is made of iron is 
manufactured in one town or another, and it would onli he 
tedious to enumerate the almost infinite variety of goods produced. 
TToIierhampton and 'Willenlinll ore famous for locks, Cradley for 
noils, Oldbury for rad way carnages, "Walsall for ranrs, hits, and 
saddlery, Tipton for anchors, Smethwick for glass, Soho for 
steam engines and hydraubc jacks, Wedncsfield for keys, Bilston 
for tinplate wares, and Bloxwich for bite Thanks to the labours 
of Josuih Wedgwood and Flaxmau, the potten work of Stafford 
shire ranks among the most famous mannfactnres of the kingdom, 
and Etrona is a household word wherever the admirable and 
artistic ITedgwood ware is known The ale produced at Burton- 
on IVent fimfe a market in almost every emuzed country in the 
world, ond in somo that can scarcely be so desenbed 
ComiMmicahon —The county w admirably provided with rail- 
ways, canals, and tramways Tlie mam roads arc excellent, and 
are well maintained and kept in capital condition 
Admimstralton and Popidaiion — The population in 1861 was 
746,943, in 1871 858,326, and lU 1881 981,013 (males 492,009, 
females 489,004), an average of 1 31 persons to an acre Stafford- 
shire IS in tho Oxford circuit, and is nearly all in the diocese of 
L chficld Tho scat of the bisliopnc and the will courts are at 
Lichfield The assuo town is Stafford There ore five hundreds, 
each havmg two divisions —North Totmonslow (Leek) and South 
Totmonslor (Cheadle), North PirehiU (Potteries) and South Pirelull 
(Stone), North 0£Bow(Biirton on Trent) and South Offlow (T\ alsall), 
East Cuttlestone (Eu^cy) and West ^ttlestone (Qnosall), North 
Seisdon (Sedgley) and South Seisdon (Kinfare) The county has 
one court of quarter sessions, and is diiidcd into twenty two pettr 
and special sessional divisions, and there aro 247 civil parishes and 
sixteen poor law umons The municipal boroughs nuinhcr twelve 
— 'Buislem, population 26,522, Burton on Trent (partly m Derby 
shiro), 39,288, Hanley, 48,361 , Lichfield, 8349 , Longton, 18,620, 
Newcastle under Lyme, 17,608, Stafford, 19,977, Stoko-on Trent, 
19,261 , Tamworth (partly in Warwickshire), 4891, Walsall 68,796 , 
West Bromwich, 66,296 , Wolverhampton, 75,766 
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Bj tlio Bcdistnbuhon of Scnia Act, 1885, tlio pirlinmontat} 
representation of Stafford shiro was arranged as follows — so\on 
boroughs each returning one member, one borough retuming throe, 
and seven countj dnisions with one member to each, — making 
SCI enteeii members for the whole countj The count} divisions 
are named respectiiely Burton, Handsuorth, Kingsw inford. Leek, 
Lichheld, North AVest, and AVest The following is a list of the 
hnioughs, with populations given bj or based on the census of 
IbSl —AVolvorhanipton (three members), 164,332, Ilanloj, 76,912, 
Newcastle under Ljunc, 40,293, Stafford, 10,977, Stoke on Trent, 
64,091, AA’^alsall, 69,402, AVednosbury, 68,142, AAVst Bromwich, 
66 20 

Jlis^oi II and Antiquities — Much nntiqu'inaii learning has been 
ein])loitd in showing that Stalfordslnro was in earh ante Koinm 
dais famous for the presence and power of the Dnnds Cannock 
Clinsc has been dosenbed as thou headipiartirs in Britain, and 
Borr Beacon has been goneralh accepted ns one of their jirincipnl 
places of worship, of which Brood or Druid Heath bj its name 
still pieseries the tradition At the time of Casar’s arrival in 
the isl'ind this part of Fngland was peopled bv tribes whom the 
Homan authors designate ns Cornai ii or Caninbfi The conquerors 
named the central jinrt of the coiintn, which included Stafford 
shii-e, Flana Crcsanensis Two of their most famous roads, 
AVntliii^ Striot and Icknield Street, passed through the count}, 
—the first named from i nzolej through AA''all (Flocelum) to 
AVrovetcr (I'ricoiiiKMi), and the Icknield btreot through Burning 
Inin to AA’'all, and bj Burton on Trent to Derby In Savon tunes 
Staffordshiri. formed part of the great kingdom of kfercia, whidi 
was reniaikablo for tiie tcnncitj with which the people clung to 
their old fiiitli and lesistcd the introduction of Christiaiut} The 
new faith, howcior, prevailed over pagniusm and n cathedral 
was foiindid at Lichfield Through the infiiioncc of Offn, Popo 
Adrian in 786 made the see an independent archbishopric, but 
this lionoiir was onlv possessed for a short period Iflcrcia was 
frcqiienth imadcdb} the Danes, and several battles were fought 
in ‘'tafloidsliire, notablj at Tettciihall and AA^ediiosfiohl (AVoden s 
Field), and a large number of Danes settled in this part So 
rapidli did the} occiipj the land that in 1016, when the Danish 
king Canute di\ ided liis conqiiosls into four earldoms, Mercia was 
Inluied to have ns mail} Danish ns Sn\oii inhabitants After the 
Norman Conquest the coiinli was dinded among the Conqueror’s 
retainers, the b irons Do Tom, Do Montgonier}, Fit? Ansciilf, and 
Do Kriors coming in for the lion's share Of after historical 
events the most noted are the defeat and ovcoution of the carl of 
Lancaster by Edward II in 1322, and the battle nt Bloro Heath in 
liao in which the yorkista were victorious over the Lancastonniis 
Diiriug the Cn il AVar Lichfield cathedral was besieged in 1643, and 
Lord Brook was killed bj n shot fired from the battleinente of the 
groat tower Mnrj queen of Scots was iiiiprisoncd in Tiitbiiry 
tastlo from 1569 to 1672 In 1746 Charles Edward, tho Young 
Pictender, lu his attempt to win tho crown of Lngland, penetrated 
ns far ns Leek , 

Earl\ British roninuis e\ist in innoiis parts of the countj , and 
a large niimber of barrows have been opened in which human 
bones, urns, fibultc, stone hammers, armlets, pins, potlc^, and 
other articles have been found In tho neighbourhood of AVotton 
no few or than twentj throe barroivs hnio been opened, and British 
ornaments have been found in Ncedwood Forest Soiornl Homan 
camps also cvist in different parts But of nicdin.inl tunes tho 
duet legnci is tho cathedral nt Liciifieiu (q t ), one of the most 
beantifiTl in tho kingdom Of other intercstuig places the most 
worths of notice are Beandesert, Bcntlos Hall, Clullington, Diidlos 
Castle, FiimIIc Hall, ingestro, Stafford Castle, Tnmworth Castle, 
Tixnll, and AVrottoslej Mall Jloro modern mansions are Ham 
Hall, Alton Towers, Shugborough, ratleshull, KmIo Hall, and 
Trenthnm Of famous personages belon^ging to tho count} are 
John Dudloj (duke of Northumborlmid), Cnnlinnl Pole, Archbishop 
Sheldon, Col John Lane, GeiiLral llarnsoii. Lord Anson, Farl St 
AuiLciit, Iznak AVnlton, Dr Samuel Tohnson, Da\ id Garrick, Josinh 
AVedgwood, Jliss Seivard, Mary Howitt 

Sic riol, ^alaral niHoniofStaffonUhfrr.Vif i-na' ism 

thtie 1717, Show /Iiitoni amt Anttgiiillet of ^ ISM, FI , 

Tolwirajillieal JTIstoip of ^affoixlthin., 1817 , Qivmcr .A 

ruinfi/ of S afforU, 1814 Laiipford SlaJTordflifrt amt 11 anricllhirt, 1874 , nnS 
the publications of tlu. Soil Arcliaoloplcwl Socich 

STAFFORD, a parliament'll} and municipal borough 
of England and the county tow ii of Staffordshire, is situated 
on the left bank of tho rncr Sow, almost in the heart of 
England It is 123 miles fioni London and 29} from 
Birmingham, and is in the southern dnision of tho hundred 
of Pirehill Tho principal trades of tho town are tanning 
and tho ninmifacturo of boots and shoes, more especially 
for ladies Tho oldest church is that of St Chad, said to 
be originallj of Sa\on origin It was formerly a largo and 
beautiful church, with chancel, nave, aisles, tmnsepts, and 


a central tower, but has suffered sc\ erclj from time, neglect, 
and rough treatment B cstomtion was begun in 1 S5r° and 
tho operations led to the discovery of some fine interlacing 
Norman arches and a beautiful Norman archwaj with some 
nch sculptured work between tho nave and tower Tlicac 
wore restored in 1856 and a new roof was put on the 
chancel in memory of Bank AA’alton In ISTl, tho naic, 
arcades, and open timbered roof w ere restored in mciiior) 
of Mr Thomas Salt , in 1874-75 tlio south aisle was rebuilt, 
and in 1881-85 tho tower The finest of the cliurclics in 
Staffoid 18 undoiibtcdl} St Finn’s, which was adniimbl} 
restored in 1844-45 bj Sir Gilbert Scott, nt a cost of 
;£30,000 It contains some good monuments, and scic 
ral \ cry fine memorial w indows of stained glass Otlicr 
cluirchcs worthy of mention are Christ Church, St Paul , 
niid St Thomas’s Tho grammar school is a icrj old 
foundation, enlarged bj Edward A’l , tho present building 
was erected in 1862 Tho free librnrj was opened in 
1882, and is now fnirlj well supplied with books The 
AA’illinm Salt librnr} contains a unique collection of books, 
deeds, autographs, ongmiings, and drawings relating to 
the count}, collected by Mr Salt and presented b} liis 
widow It contains some 7000 volumes, between 2000 
and 3000 deeds, and more than 9000 drawings, auto 
graphs, and valuablo MSS , mostl} relating to tho liibtoi}, 
topography, Ac., of tho count} The town also posscs.scs 
a good museum, collected principnll} b} Mr Clement 
L AYrnggo, and called by liis name , spceiall} interesting 
18 its almost perfect collection of fossils Stafford also 
contains a good school of ort and a mechanics’ institute 
Other prominent buildings are the sliiio hall, in which 
the assizes and quarter sessions are held, and tho borough 
hall, tho latter contains tho municipal offices, and also 
has a largo hall W public meetings Stafford is well 
supplied wuth charitable institutions, among which iiia} 
bo mentioned tho goiioml infirmary, built in 1766, the 
county lunatic nsjlum in 1818, and the Coton Hill 
institution for tho insane in 1854, beautifiill} situated on 
rising ground, which commands evtensno mows of some 
of tho loveliest country in the count}, while its own 
grounds are tastofully laid out The householders of 
Stafford formerly possessed tho right of using some v or} 
extensive common land situated north of tho tow n , in 
1880, however, all that remained (134 acres) was enclosed, 
and is now held for tho people b} a committee of house 
holders elected nnnuall} A part of this land, called 
Stone Flat, is preserved ns a public rccroalion ground 
Of another common named Coton Field, consisting of 
about 180 acres, 70 acres were in 1884 transferred nbso 
Intel} to tho freemen, and have been divided into 401 
garden allotments, which are let nt a small rental to 
resident freemen oi their widows Tho pailininentar} 
borough (area 774 acres, with population of 18,901 in 
1881) was extended in 1885, and is now identical with 
the municipal borough The area of this is ams, 
and tho poinilntion, 11,437 in 1871, was in 1881 19,9(/ 
Tho Act of 1885 reduced the parliamentarv leprcsentation 
from two members to one 

Stafford was of ccinsidonblo iniportniico before 1 be 
The site was at first kiiowai as Bcrtelincj or t ^ 

island on which tho cvrlicst honses bmU As tlw *0^ S'^'' 
Its name was chan>'ed into that of Statfonl or Stvdfonl In 
913 Lthclflcda, sister of 1 dwaivl the Fldcr, creitul " 
hire ccncnllv called a castle, but doubtless one of thou dc 
fcnsi’vo^iiioiinis which from their admimble 

wanls selected Iw the bo™'*"® V' the 
strongholds About a vear and a hMf nBonranls Edwar tii^ 

Elder® built a tower, with walls ^nffeial 

sn\s this IS oil the mount cdllul Cnbtio jiill TIkw 

Cloned 111 Doniesilaj a, a e,ti 7'ts"«l tiunU 

were IS roial burgesses and the earls ,lUam Imlt 
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^o^crnor, who tooh the name Do Stafford from ftat of the town, 
and was the originator of the great family of the Staffords At 
this time it contained a royal mint , pome of the 
extant, bennng on the obverse the head and name of “e 
«nd on the iwerso “Godwinno on Staef Godmnno the 
“kiiiRS moneyer ’ The castle of Bobert do Tom was rebuilt 
br Baiph de Stafford in the veim of Edirard HI , 9*^^ 

War It was held for the Bovalisfa by the ^rl “f Northampton, 
but was taken for the Parliament by Sir WiUiam Brercton in May 
1043 The castle was soon afterwards demolished by order of the 
Parliament B'lioii fortified, Stafforf had four gates. Tlint on 
the south, near the nver bridge, called the Green gate, was taken 
down in 1 780 Tlic arch of the East gate was standing a few 1 cam 
aeo The Gaol gate was in mins in 1680 Tlie site of the fourth 
mte IS unknown lung Tohn confirmed and enlarged the pmulegcs 
muted by the old charter This was again confirmed by Jdward 
\ I and on August 6 , 1676 , Elizabeth vn-ited the town Stafford 
adopted the Local Government Act, 1868 , on April 23 , 18/2 , and 
in 1876 an Act was obtained for extending the borough boundaries 
The corporition now consists of a major, eight aldermen, and 
twenty four councillors. 

STAG See Deeb. 

STAHL, Geokg Eknst (1660-1734), chemist, was 
horn on 21st October 1660 nt Ansbach, studied nt Jena, 
and became court- 2 Jbyaician to the duke of Weimar in 
1687 In 1694 he was appointed professor of medicine 
in Halle and in 1716 physician to the king of Prussia 
He died at Berlin on May 14, 1734 His Theona Medtca 
Fern appeared nt Halle in 1707 (see MEDicnrE, voL xv 
p 812), and his Evpervnunta et Obsarvatmnes Chemtem 
at Berlin in 1731 (see CnEjnsTBY, vol y pp 460-61) 
STAIR, James Dalbymplb, Fiest Viscoukt (1619- 
1695), was born in May 1619 at Drummurchie in Ayrshire 
He was descended from a family for several generations in- 
clined to the principles of the Reformation, and had ances- 
tors both on the father’s and the mother’s side amongst the 
Lollards of Kyle His father James Daliymiile, laird of the 
small estate of Stair in Kyle, died when he was an infant , 
his mother, Janet Kennedy of Knockdaw, is described as 
“ a woman of excellent spirit,” who took care to have him 
well educated. From the grammar school at Mauchline 
he went in 1633 to the university of Glasgow, where he 
graduated in arts on July 26, 1637 Next year he went 
to Edinburgh, iirobably with the intention of studying 
law, but the troubles of the tamos then approaching a 
cnbifl led him to change his course, and we next find him 
serving in the earl of Glencairn’s regiment in the war of 
the Covenant What part ho took in it is not certainly 
known, but he was in command of a troop when recalled 
in 1641 to compete for a regency (as a tutorship or 
professorship was then called) in the university of Glasgow 
He was elected in March Mathematics, logic, ethics, and 
politics were the chief subjects of his lectures, and a note- 
book on logic by one of his students has been preserved 
His activity and skill in matters of college business were 
praised by his colleagues, who numbered amongst them 
some of the leading Covenanting divines, and his zeal in 
teaching nas- gratefully acknowledged by his students 
After nearly seven years’ service he resigned his regency, 
and leinoicd to Edinburgh, where he was admitted to the 
bar on Februarj 17, 1648 This step had probably been 
rendered easier bj his marriage four yeais before to 
Maigaret Ross, co heiress of Balneil in Wigtown Stair’s 
practice at the bar does not appeal to have been large , 
Ills talents lay rather in the direction of learning and 
business than of oratory or advocacj His rejiutation and 
the confidence reposed in him were shown by his appoint 
ment in 1649 as secretary to the commission sent to The 
Uvgiie to treat with Charles II by the parhament of 
Scotland The negotiation hai mg been broken off through 
the imwillingncss of the young king to accept the terms of 
the Coienanters, Stair was again sent m the follomng 
jcir to Breda, where the failure of Montrose’s expedition 
forced Charles to change his attitude, and to return to 


Scotland as the covenanted king Stair had preceded 
him, and met him on his landing in Aberdeenshire, 
probably carrying with him the news of the execntion of 
Montrose, which ho had witnessed 

During the Commonwealth Stair continued to practise 
at the bar , but like most of his brethren he refused in 
1654 to take the oath of allegiance to the Commonwealth 
and abjnration of royalty Three years later, on the 
death of Lord Balcomie, Stair was appointed one of the 
commissioners for the administration of justice in Scotland 
on the recommendation of Monk His appointment to 
the bench on Ist July 1657 by Monk was confirmed by 
Cromwell on the 26th Stair’s association with the English 
judges at this time must have enlarged his acquaintance 
with English law, as his travels had extended his knowledge 
of the civil law and the modem European sj stems which 
followed it He thus acquired a singular adiantage when 
he came to write on law, regarding it from a cosmopolitan 
or international rather than a merely local or national point 
of view His actual discharge of judicial duty at this time 
was short, for after the death of Cromwell the courts in 
Scotland were shut, — a new commission issued in 1660 not 
having taken effect, it being uncertain in whose name the 
commission ought to run It was during this period that 
Stair became intimate with Monk, who is said to have been 
advised by him when he left Scotland to call a full and 
free parliament Soon after the Restoration Stair went to 
London, where he was received with favour by Charles, 
kmghted, and included in tlie new nomination of judges 
in the Court of Session on 13th Februarj 1661 He was 
also put on various important commissions, busied himself' 
with local and agricultural affairs, and, like most of the 
Scottish judges of this and the folloinng century, acted 
with zest and credit the part of a good country gentleman 
In 1662 he was one of the judges who refused to take 
the declaration that the National Covenant and the 
Solemn League and Covenant were unlawful oaths, and, 
forestalling the deposition which had been threatened as 
the x’Bualty of continued non-compliance, he placed his 
resignation in the king’s hands The king, however, snm- 
moned him to London, and allowed him to take the decla- 
ration under an implied reservation The next five years 
of Stair’s life were comparatively uneventful, but in 1669 
a family calamity, the exact facts of which will probably 
never be ascertained, overtook him His daughter Janet, 
who had been betrothed to Lord Rutherfurd, was marned 
to Dunbar of Baldoon, and some tragic incident occurred 
on the wedding night, from the effects of which she never 
recovered As the traditions vary on the central fact, 
whether it was the bride who stabbed her husband, or the 
husband who stabbed the bnde, no credence can be given 
to the mass of superstitions and sjnteful slander which 
surrounded it, principally levelled at Lady Stair In 
16 lO Stair served as one of the Scottish commissioners who 
went to London to treat of the Union , but the project, 
not seriously pressed by Charles and his ministers, broke 
down through a claim on the part of the Scots to what 
was deemed an excessive representation in the British par- 
liament In Januaiy 1671 Stair was appointed president 
of the Court of Session In the following year, and again 
in 1673, ho was returned to parliament for Wigtownshire, 
and took part in the important legislation of those years 
in the department of private law During the bad time 
of Lauderdale’s government Stair used his influence in the 
privy council and with Lauderdale to mitigate the seventy 
of the orders passed against ecclesiastical offenders, but 
for the most part he abstained from attending a board 
whose policy he could not approx e In 1679 he went to 

Limdon to defend the court against charges of partiahty 
and injustice which had been made against it, and was 
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thanked by his brethren for lus success Wien in the 
following year the duke of York came to Scotland, Stair 
distinguished himself by a bold speech, lu ivhich he con- 
gratulated the duke on his coming amongst a nation which 
was entirely Protestant This speech can have been little 
relished, and the duke was henceforth his implacable enemy 
Ills influence prevented Stan from being made chancelloi 
in IGSl, on the death of the duke of Eothes 

The parliament of this j ear, in which Stan again sat, 
was inomoi’able foi two statutes, one in private and the 
othei in pubhc law The foimer, relating to the testing 
of deeds, was drawm by Stair, and is sometimes called by 
his name Although it is susceptible of some impiove- 
ment, the two centuries during which it has regulated this 
impoitant branch of practical conveyancing is a testimony 
to the skill of the draftsman The other was the infamous 
Test Act, probably the woi-st of the many measures 
devised at this period with the object of fettering the 
conscience by oaths. Stair also liad a nunor share in the 
foim which this law finally took, but it was confined to 
the insertion of a definition of “the Protestant religion”, 
by this he hoped to make the test harmless, but his ex 
pectation was disappointed, and the foira in which it 
emerged from parliament was such that no honest man 
could take it Yet, self-contradictoiy and absurd as it 
was, the Test Act was at once rigidly enforced Argyll, 
who declared he took it only in so far as it was consistent 
with itbcif and the Protestant religion, was tried and 
condemned for treason, and narrowly saved his life by 
escaping from Edmburgh Castle the day before that fixed 
for his execution Stair, dreading a similar fate, went to 
London to seek a personal interview wnth the Lang, who 
had moie than once befriended him, perhaps remembering 
his services in Holland , but the duke of York intercepted 
hib access to the royal ear, and when ho returned to Scot- 
land lie found a new commission of judges issued, from 
which his name was omitted He retired to his wife’s 
estate in Galloway, and occupied himself with prepanng 
for the press his great work, The Institutions of the Law of 
Scotland, which he published in the autumn of 1681, with 
a dedication to the king 

He was not, however, allowed to piusue his legal studies 
in peaceful retirement His wife was charged with 
attending conventicles, his factor and tenants severely 
fined, and he was himself not safe from prosecution at 
any moment A fierce dispute arose between Claverhouse 
and liib son, the master of Stair, relative to the regality of 
Gleuluce , and, both having appealed to the piivy council, 
Claverhouse, as might have been exjjected, was absolved 
from all the charges brought against him, and the master 
was deprived of the regality Stair had still powerful 
fiiendb, but his opponents were more powerful, and he 
received advice to quit the country He repaired to 
Holland in October 1684, took up his residence, along 
with Ins wife, some of his younger children, and lus 
grandchild, afterwards the field marshal Stair, at ^yden 
■While there he published the Decisions of the Court of 
Session between 1066 and 1671, of which ho had kept a 
daily record, and a small treatise on natural philosophy, 
entitled Phi/sioloi/ia Nova JSxpei imentalis 

In his absence a prosecution for treason was raised 
a'minst him and others of the exiles by Sir G Mackenzie, 
the lord advocate. He was charged with accession to the 
rebellion of 1679, the Eyehouso plot, and the expedition 
of Argyll With the first two he had no connexnon , with 
Argyll’s unfortunate attempt he had no doubt sympa- 
thized, but the only proof of lus complicity was slight, 
and was obtained by torture The proceedings against 
him w ere never brought to an ibsue, hav ing been continued 
by successive adjournments until 1687, when they were 


dropped The cause of their abandonment was the aii- 
pointmont of his son, the master of Stair, who had undo 
his peace with James U, os lord advocate in room of 
Mackenzie, who was dismissed from oflice for refusing to 
relax the penal laws against the Cathohes The master 
only hold office ns lord advocate for a year, when he was 
degmded to be justice clerk” — the king and his advi>-crs 
finding him not a fit tool for tlicir purpose Stair remained 
in Holland till the following year, when ho returned undet 
happier auspices in the suite of William of Orange 'll illiani, 
who had made his acquaintance through tho pensionary 
Fagel, was over afterwards the firm friend of Stair and his 
family The master was made lord advocate, and, on 
the mm dor of President Lockhart in the following yeai, 
Stair was again placed at the head of the Court of Session 
An unscrupulous ojiposition, headed by Montgomery of 
Skelmorlio, who coveted the office of secretary lor Scot- 
land, and Lord Eoss, who aimed at the presidency of the 
court, spiang uj) in the Scottish parliament , and an aiiony 
mous pamphleteer, perhaps Montgomery himself or her 
guson the Plotter, attacked Stair in a pamphlet entitled 
The Late Proceedings of the Pai liament of Scotland t>tatid 
and Vindicated He defended himself by publishing an 
Apology, which, in the opinion of impaitml judges, was a 
complete vindication Shortly after its issue ho w as created 
Viscount Stair He had now reached the summit of his 
prosjierity, and the few years which remained of lus old 
ago were saddened by private and public cares In 1692 
he lost his wife, tho faithful partner of his good and evil 
fortune for nearly fifty years Tho massacre of Glencoe, 
which has marked the master of Stair with a stain which 
hiB great services to the state cannot efface, — for ho was 
undoubtedly the principal adviser of William in that 
treacherous and cruel deed, — was used as an opportunity 
by his adversaries of renewing their attack on tho old 
president His own share in the crime was remote, it 
was alleged that he had as a privy councilloi declined to 
receive Glencoe’s oath of allegiance, though tondtrtd, on 
the technical ground that it was omitted after the day 
fixed, but even this was not clearly proved But some 
share of the odium which attached to his son w as naturally 
reflected on him Other grounds of complaint weio not 
difiicult to make up, which found willing supporters in 
the opposition members of parliament A disappointed 
suitor brought in a bill in 1693 comjilaining of lus 
partiahty He was also accused of domineering over the 
other judges and of favouring the clients of lus sons 
Two bills were introduced without naming him but really 
aimed at him, — one to disqualify peers from being judges 
and the other to confer on tho crown a power to appoint 
temporary presidents of the court. Tho complaint against 
him was remitted to a committee, which after full inquiry 
completely exculpated him, and the two bills, whoic 
incompetency he demonstrated in an able paper addressed 
to the commission and parliament, were allowed to drop 
He was also one of a parJiamcntaiy commission wliicli 
prepared a report on tho regulation of 
afterwards made tho basis of a statute in 1 69 1 supi 
mentary to that of 1672, and forming tho foundation of 
the judicial procedure in tho Scottish courts down to the 
present century On November 29, 169o, fetair, who had 
been for some time m failing health died in Edinburgh, 
and was buried in the church of St Giles 
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iKloril st Uuto At tho tune of tlio Couq^ULsl Stimfonl ^\as govorucd 
i>\ ■jlilcriiicii It was iiitorpoiattil b) clirnttr m tho loigti of 
Luw ml IV In lood it rttcncd a charttr from Charles 11, 

constituting Its thief inagistralo n nia\or It lolurnul two 
intinbers to iwrlumeiit from tho rtign of Kilwanl I till 1807, and 
one from 18o7 to ISST Tho diantiy of Stamford is an anciont 
IKCuliar, the npiKnutmtnt being \ esteil in tho bishop of Lineoln 
^ .ST/VJfFOKD, a boiougli of tlio United States, in 
rmrlicld count}, Connecticut, is situated on Long Island 
Sound, .15 niilcj north east of New Yoik cit}, on tho Now 
Yoilv, Xew llaten, and Ilartfoul llailroad It has a small 
harbour accessiblo to steamboats by means of a canal , and 
among its pubhe buildings aro tho town hall and scvci-al 
IniuNoiiio churches Locks, can lages, stoics, fire bucks, 
edge tools, ci-anes, hardware, hosiery, and csiiecially log- 
wood extract and liquorice aro manufactured in tho 
borough Tho population was 9711 in 1S70 and 11,297 
in I'^bO 

STAAtMEllING, or Stditj-uim, designates a spas 
modic affection of tho oigans of speech in which tho 
aiticiilation of words is suddonly checked and a pauso 
ensue-i, often followed b} a repetition in lapid scquoncu of 
tho particular sound at which tho stoppage occurred Of j 
this painful alTcction thcio aro inaii} grades, from a slight 
inability to pronounce with case certain letters or syllables, 
or a tendenc} to hcsitato and to interject unmeaning | 
sounds in a spoken sentence, to tho moro sovero condition 
in w Inch there is a parox} sm of spasms of tho muscles, 
not onl} of tho tongue and throat and face, but oven of 
those of respiration and of tho body generally To under- 
stand in bomo degree the cxplauatioii of stanimoring it is 
ucccbsary to consider shortl} tho ph} biological mechanism 
of aiticulato speech Speech ib the result of tarious 
mubcular iiio\ouioiit3 afftctiug tho current of air as it 
pas'-Cb in expiration fiom tho lar} nx through tho mouth 
If the \ ocal cords aro called into action, and tho sounds 
thub produced aro modified by tho muscular movemunts 
ot the tongue, chteks, aud lips, we ha\o tocal speech , but 
if the glottis IS widcl} open and tho \ocal cords relaxed 
the LUircnt of air may still bo moulded by tho muscular 
ippai-atub so as to produce speech without voice, or whisper- 
ing (see Void) In both cases, howcicr, tho mechanism 
lb aory complicated, requiring a senes of iienous and 
muscular actions, all of which must bo executed with pie- 
cibion and in accordance In local speech, for oxample, it 
lb necessary that tho respiratory moicincnts, moro espe- 
cially those of expiration, occur regularly and with nice 
adjUbtinciit to the kind of nrticulato expression required, 
that the \ocal cords bo approximated and tightened by 
tho muscles of the lnr}nx acting with delicate precision, 
bO as to produce tho sound of tho pitch desired , that tho 
)ima (//otlirlif (or aperture of tho larynx) bo opened so 
as to protluco prolonged sounds, or suddenly closed so as 
to cut off the current of air , that tho movements of tho 
muscles of tho tongue, of tho soft palate, of tho jaws, of 
tho cheeks, and of tho lips occur precisely at tho right 
time and to tho reqmsito extent , and finally that all of 
these muscular adjustments toko place with rapidity and 
smoothness, gliding into each other without cffoit and 
without loss of time Exquisite co-ordination of muscular 
movement is thoreforo necessary, invoh ing also complicated 
ncr\ ous actions Honco is it that speech is acquired by 
long and laborious effort A child possesses \oico from 
tho beginning , it is born w ith tho capacity for speech , 
but articulate oxjiression is tho result of education In 
infancy, not only is knowledge acquired of external objects, 
and signs attached in tho form of words to tho ideas 
thiib awakened, but tho non ous and musculai mechanisms 
b} which these signs or woids roceivo vocal expicssion aro 
trained by long practice to w ork harmoniously 

It IS not surprising, therefore, that in certain cases, 


owing to some obscure congcmtal defect, the co-ordination 
18 not effected with suflicient precision, and that stammer- 
ing is tho result Eieu in sovero cases no appreciable 
Icbioii can ho detected oithci in tho nervous or muscular 
mecliamsms, and the condition is similar to what may 
affect all varieties of hnely co-ordinated movements The 
mechanism does not woik smoothly, but the pathologist is 
unablo to show any oi-gunio defect Thus tho to-oidinated 
movements nocessaiy in writing aio disliirbed in scrivenei’s 
pals}, and tho skillul pcrfoiiner on tho piano or on any 
instrumoiit requiring minute mainpulatiou may find that 
ho 13 losing tho power of delicate adjustment Stammei- 
ing IS occasionally heieditaiy It rarely shows itself 
liofore tho age of four oi five years, and as a rule it is 
developed between this ago and puberty Men stammer 
in a much Inrgci proportion than women It may occui 
during tho course of non ous affections, such as hysteria, 
epilepsy, or tabes dorsalis, sometimes it follows fobiik 
disorders , often it dev elops in a child in a fcoble stato 
of health, without any specfal disease lu some cases a 
child may imitate a stammerer and thus acquire tho habit 
Any general enfeoblcmeut of the health, and especially 
nervous excitement, aggravates tho condition of a con- 
firmed stammerer 

Stamniorers, as a rule, find tho ox'plosivo coiibonants I, 
p, (/, t, I, and hard «/ the most difiicult to articulate, but 
many also aro unablo easily to deal with tho moro con- 
tinuous consonants, such ns <>, T, fh, s, c, sh, in, ti, p, and 
in sovero cases oven the vowels may causo a certain 
amount of spasm Usually tho defect is not obsorv ed in 
whispering or singing, but theio aro exceptions to this 
statoment In pronouncing tho oxplo&ivo sounds the pait 
of tho oral apparatus that ought suddonly to opou or close 
romnms spasmodically closed, aud tho stammerer remains 
for a moment voiceless or strives pitifully to overcome the 
obstruction, uttering a few sncccssno puffs or sounds like 
the beginning ot tho sound ho wishes to utter Tho Iqvs 
thus romam closed at tho attempted utterance of It and p , 
the tip of the tonguo is pressed against tho haul jialnto or 
tho back of tho upper fiont teotli in cl and < , and tho back 
of tho tonguo presses against tho postcnoi part of tho 
palate in pronouncing p hard and A In attempting tho 
continuous cousonaiits, lu which uatunlly tho passage it. 
not coinplotoly obstructed, the stammoror does not close 
tho passage spasmodically, but tho parts become iixod in tho 
half opened conditiou, or there aro mternuttent attempts 
to open or close thorn, causing oithor a drawling sound or 
coming to a full stop In severe cases, where oven v ow'cls 
cannot bo frooly utteiod, tho spasm appears to bo at tho 
} ima glottidis (opening of the lar} nx) Again, m some 
cases, tho spasm may affect the respiratory muscles, giving 
rise to a curious barkiug articulation, in consequence of 
spasm of tho expiratory muscles, and in such cases tho 
patient utters tho first part of tho sentence slowly, grad- 
ually accelerates tho speed, and makes a rush towards tho 
close In tho groat majority of cases tho spasm affects tho 
muscles of articulation proper, that is, those of tho pharj nx, 
tongue, chcok^ and Iqis In the most aggravated cases 
tlio condition of tho patient is pitiable It has thus been 
well described by Dr Bristow in an article full of iiitor- 

estuig details — , , , 

"Iho most ibstrcssiiig cases are those iii wliicii the spism 
cxtoiuls to parts iinconncoted with sjiccch,— it may ho to near]} 
tho whole inusonlar organism In suoh a case tho sivism com 
mciiccs, lot us assninc, at tho hose of thd tongue , the mouth opens 
wiUoU ami remains in that position , tho muscles of ovpu-ntion 
work com ulsivvly, tho glottis contracts, respiration hi comes 
arrested , tho fate hocomc:! congested and the v oiiis dihtcd , violent 
spasmodic movements in\ oh o tho trunk and hmhs , and onl \ otter 
some time, either when tho patient l«comes exhausted or ^ 
ho resolntch restrains his attemi>ts to articnlalc, doishis imroxjbui 
mo to nu end "—Qmin's DicUonary of Medicine, p lOlJ 
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Sucli a case is no^ common, it is more paro\}smal tbnn 
habitual, and in ordmarj com ersation, ubcn the patient 
is free from nerious excitement, the defect maj be scarcelj 
observed. A condition named aphtJiongia is even more 
distressing It totaUy jirovents speech, and niaj, at 
intervals, come on when the person attempts to ‘•jieak, 
but fortunately it is only of temporary duration, and is 
usually caused by exceptional nerv ous excitement It is 
characterized b 3 ' spasm of the muscles supplied by the 
hypoglossal nerve, including the sterno-hy oid, sterno- 
thy roid, and thy ro-hyoid muscles In almost all cases of 
stuttering it is noticed that the defect is most ainmrtnt 
when the person is obhged to make a sudden transition 
from one class of sounds to another, and the patient soon 
discovers this for himself and chooses liis words so ns 
to avoid dangerous muscular combinations lAheii one 
considers the delicate nature of the adjustments iicccsaan 
in articulate speech, this is what may be expected It is 
well known that a quickly diffusible stimulant, sucb as 
alcohol, temporarily removes the difliculty in speech 

Stutteung may be successfully overcome in some cases 
by a careful process of education under a competent tutor 
Not a few able public speakers were at first stutterers, but 
a prolonged course of vocal gj mnastics has remedied the 
defect The pitieut should he oncounged to read and 
sjieak slowly and deliberately, carefully pronouncing each 
syllable, and when he feels tlio tendenev to stammer, ho 
should be advised to pause for a short time, and then by 
a stiong voluntary effort to attempt to pronounce tlie 
word He should also be taught how to regulate respira- 
tion during speech, so that ho may not fad from want of 
breath In some cases aid may be obtained by raising 
the voice towards the close of the sentence, bounds or 
combinations of sounds that present special difficulties 
should be made tbe subject of careful study, and tbo 
defect may be largely overcome by a series of graduated 
exercises in reading The practice of lutomng is useful in 
many cases In oidiuary conversation it is often import- 
ant to have some one present who may by a look put the 
stammerer on his guard when he is observed to be talking 
too quickly or indistinctly Thus by patience and dete^ 
mmation manv stammerers have so far overcome the deflect 
that It can scarcely be noticed in convereation , but even 
m such cases mental excitement or slovenly inattention to 
the rules of speech suitable for tbe condition may cause 
a relapse In very severe cases, where the spasmodic 
seizures affect other muscles than those of articulation, 
special medical treatment is necessary, as such are on the 
borderland of serious nervous disturbance All measures 
tiding to improve the general health, the removal of any 
affection of tbo mouth or gums that may aggravate 
habitual stammering, the avoidance of great emotional 
excitement, a steady determination to overcome the defect 
by voluntary control, and a system of education such as 
^s been sketched will do much in the great majority of 
cases to remedy stammenng /t „ „ v 

STAitPS ^e stamp duty is a tax imposed upon a 

WnW '^°‘='™ents, and forms a 

branch of the national revenue The stamp is a cheap 

tioi“ wT f certifying that the revenue regula^ 

tions have been comphed with Stamp duties apuSr to 
hav e been luven^ by the Dutch in I62i They were 
imposed in England m 1694 by 5 and 6 Wl and 

extends to the United Kingdom) The amount of 

of (postage) to thousamk 

pounds (probate or succession) It appears scarcely 


necessary in this place to set out at length the VuTious- 
stamp duties payable m the United Kingdom, inasmuch 
as those of the most usual occurrence w ill readily be found 
in ordinary books of reference 

Staniii duties nru cither iivtd, such ns the dutv of oiic p nuv on 
tverv clicquo irrespective of its atiioimt, or ad rnhtrrm, ns the dutv 
on a coiiviyaiiec, vihich vanes necording to tiie ni louiit of tie 
purchase iiioncv The duty is di noted geucrall by an inqtre 1, 
icsb freiiiitiitly by niindhcerK etamp, eoiiiitinus bv citlnr at the 
ojitioii of the jv r on stiinjiiii,, '1 hiis nii ml ind bill of \ sth in i 
(unit sb in\ able on deiiiiud) ni« l have an imprt id 
fbrti,,!! hill of tveh inf,c uii adhcnive htinip, v hile an agretmrnt o- 
icieijit fctniiii) liny be of either 1 ind It should b- noiii id tin cer 
tain doeunicnts Llliii;, v'lthiii a class whn h as a rule is s iLj^tt to 
htaiiiinliitv nru for reasons of imbhe jailicv ortnroura„eini nt of trade 
eveiiijittil from till iiiitv bv sp nl Itgi htioii Iji iinjib s of smh 

dofunieiits are Jlink of J ii^Iainl note-, agreements waiiin 6 17 
(but not those within 4) of the btat ite of 1 miida (m ji •rr>'', 
a.,iteiiients between a master of n shqi and his crew, tran-fij- of 
ships or shares in ships, indentun s of onprenticv-hij) for tht Ka 
service, }>ctitions forwarded bv po,t to tut crown or a House o'" 
I'arlnment, and most iiistniiiients rclitiiig to the basiuess of 
hiuJdiiig and fnciullv sock ties 

\s a geiitKil rule a docuiin at must be stjuipid at the time of 
execution, or a p'linltv (rtiiiis ibli bv the comiiiis loiitn of inland 
revenue) is mciirtad Thejieudtv isin most cnees £10, sonietmi's 
iniieh more , in Uit cose of pdicies of marine iiisunuiet it is ilOo 
borne iiistnuneiits cauiiot be stanip d nt all after uvtuutton, t v cn vnih 
ivavmtiit of the jaiialty feucli nrc bills of exchange and prowusory 
notes (where nil imprcsstsl stamp is iicci-san), bills of ladiu_, 
provics for voting at mcttmgsofj.ropnitomof joint stoel conij-ani j, 
and reeeipts after a month from date An uti-tann>eal instrument 
cannot l>e phadcal or giviii in evidence extent in cnminnl jirocteJ 
mgs or for a cnllatml purjicsi If an iiis.niintiit cliargeable 
vuth duty be j>roilnced ns evidence m a court, the ofiieir vvho e 
dutv It is to read the" instrument xs to call the attention of the 
yiulge to any omission or iiisullicitntv of the stomp and if the 
instrument is one which may Icgillv K staniiied after execution, 
It nnv, on loynicntiif the amount of thcunjiid dutv and the 
IHUinUy payable bv law, and a further sum of il, U rCceived m 
evidence, saving all just cxe. ptions on other grounds Die rules 
of the Sumeme Court, 1663 (Onl xsxix r 8, tx cinctiu' a 
provision of the Common l,aw Procedure Act), provade that a new 
tmlis not to bo gnnted bv reason of tbo ruling of a judge that 
the stamp upon nnv document is sufhcieiit or that the document 
does not require a stamp Die stamp ujkjii a doiumrnt subp et to 
the stamp laws of a fonign state is Usually admissible in ividviiev 
in a court of the Ifiiitcd Kingdom if it conform iii other Rsji,.tt^ 
to the rules governing the admic-ibilitv of siieli document- even 
tixough It improiierlv stamiMol according to the law of the forcigai 
couiitrv The ndmissibiUtv of documents biloiig, to the onhtuK ria 
/Ills rather than the decnurin liht, and is govenied bv ibe fu n>ri 
rather than the h e loci cviilracfii^, unkas iiideeol that law makes 
a stamp ucceevarx to the validity of the instmmenl. As to bills 
of exchange, the Bills of Ixchange Act, 16S2, 45 and 46 X ict. u 
8 proMciis that nlitix a bill ib is<suctl out of the ImtCtI 
Ivmgdom It IS not imaliil bv reison onh that it is not ctumthsl 
in accordance with the law of the pi ice of is-uc, and that vvhtre a 
Jill issued out of the L uiteil Kiiigalom coiifoniis as regards roi ui-ites 
of Kingdoni It mav for the puriHV . 

of enrolling javnient thereof be treated os valid ns between all 
Cngdom nvgotiate, hold, or become jiarties to it lu the United 

e DntiM JIanngement Act, 1870, 33 and 34 X ict 

c. »8, the stamp duties are put under the mnna'’emtut of tbo 
commissioners of inland rcvcmie, who are empowe°rtol to r 

Z«i«,nna”]Dowlu"'Js{a^SKOfe,*'*® sobject of this article arc Tllalej, Stamfi 

STANDARDS See ITei&hts aad iltAsmiia. 
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STANFl]!:LD,■\YItLU’^ICLAEKSo^ (1794-1807), niarino 
paiutcr, ■was bora of Irish parentage at Sunderland in 1791 
As a joulh he was a sailor, and during nian3' long 103 ages 
he ncquncd that intimate acquaintance with the sea and 
shipping 11111011 i\ns ndinirabl3 dis,pla3cd in his subsequent 
works In his spare tune he diligenll3 occupied himself 
lu sketching nnrine subjects, and so much skill did ho 
acquire that, after haiing been lucapncitalcd 113 au accident 
from actuo senicc he reconed an engagement, about 
ISIS, to paint sccncrj for the “Old l\03alt3,” n sailor’s 
thcatic in \^cUclosc Square, Jjondon Along with Daiid 
IJobcrts he \i as afterwards cinploj cd at the Cobourg thcatio, 
L'lmbeth , and in 1 820 ho became scene piintei to Ururj 
L'liio theitro, wlicic ho c\CLUtcd some adiniiablo work, 
cspccialli distinguishing hiiiisclf bj the pioduction of a 
drop scene, and bi decorations for the Christmas pieces 
for w hull the liouso was celebrated ^fcanwhilo ho had 
been at work upon some easel 2)utuics of small dimensions, 
and was elected a member of the Socictj of IJritish Art- 
ist'- Fncouiaged bj his success at the llritish Institution, 
where in 1827 ho exhibited his fir&t inniortmt incturo — 
■Wrecker-, oil Tort llougo— and in 1828 gamed a premium 
of 'iO guineas, he before 1830 abandoned sceno jiainting, 
and in that 3 car made an oxtonded tour on the Continent 
lie now produced his "Mount St Michael, which ranLs 
a*, one of his Lnest works, in 1832 ho exhibited his 
Oiiemng of New London Bridge and Portsmouth Har- 
boui — commi--3ion3 from Milham II — in tho Eojal 
Aeadomi, of whieh ho was elected an associato in 1832 
and an aiadcninian in 183’), and until his death on tho 
18th of 3Ia3 lSb7 ho contributed to its exhibitions a 
long senes of powerful and highl3 popular works, dealing 
niauil3 with inarino subjects, but occasiouallj with scones 
of a more purelj landscape character 
Among these ma\ ht iiamcil— tho Ihttlo of Trafalgur (1S3G), 
ciceutcd for tho Uiuttd Service Club, the Ciistlc of Ischia (1841), 
Isoln Bella (1841), among tho n suits of n visit to Italy in 1830, 

1 rtnoli Trooivs lotiluig tho Martra (1847), the “ Victory’’ Bearing 
the Bwh of A’cl^oii lowed into Gibnltar (18'i3), tho Abaiidoiied 
(1850) He abo tvccutcd two not ibk senes of t cuctian subjects, 
oiiL for thu liiiiinulinghall at Bowood, tho other for Trcntham 
He was nuuh tumlovcd on the illusimtioiis for The ricturesque 
y/nnii.f/, and imblishcd a tollcction of htliogrqibu v iews on tlic 
llhiin., MoselK, and Mcusc, and fortv of his w orks w cro in 
gravid in lull under the title of “ Stniifiild’s Coast Sconcr) 
lour of liv. LUgraved pictuns arc in tho Ivalional Gallerj, and 
his woiks niav also be studied in tho South lven>iiiigtoii JIuscuni 
A lar' 0 collection of liis prodiiitions wire iiicludtd 111 tho Koval 
Acidtmvs IVinter Ivhibition for 1870 The wlioli course of 
Stanfields art vvn^ povvcrfullv iiinuciiccd bj liis cnrlj practice 
as a scene painter But, tliougli tlicio is ah avs a touch of tlio 
sniitaciihr and the sccuic in his work-, and though their colour 

ant to ho rather iln and hard, thev are largi and cfTcctivo 
in handling, powirfiil in their triatniciit of broad atmosphenc 
cfTcclM, and tolling in lompositioii, and tliij ivinco tlio most 
complete knowlidge of tho artistic matcnals with which their 
painter deals 

STANHOPE, Cn vkli s Stvmiopi, Tiukd Evn. (1753- 
1810) was born on 3d August 1753, and educated under 
the oppo'ing influences of Eton and Genova, devoting 
Iiimsclf whilst resident in tho Swiss citj to tho stiidj 
of niathcnintit,&, and acquiring fiom tbc associations cot- 
iiectedvvith Switzorland an intense love of liberty Ho 
contested the representation of tho citj of "Westminstei 
without success in 1771, when only just of ago, but from 
the neiieral election of 1780 until bis accession to tho 
liecraco on the 7tli of Jlarcli 1786 he roprosonted through 
the influence of Lord Sholburno tho Buckinghamshire 
borough of High "W’j combe, and during tho sessions of 
1783 and 1784 he gave Lis support to tho ndniinistnition 
of ■\Villiam Pitt, whose sister Lady Hester Pitt ho mairicd 
on 19th December 1774 "WTion Pitt ceased to bo insinred 
by tho Liberal principles of Ins early days, his brothoi-m- 
lavv severed them pohtical connexion and opposed wuth all 


tho impetuosity of his fiery heart tho arbitrary measures 
which the ministry favoured Lord Stanhope’s character 
was without any taint of meanness, and his conduct was 
marked by' a lofty consistency never influenced by any 
petty motiv os , but his spoeohes, able as they were, had 
no weight on the minds of his compeers in tho upper 
chamber, and, from a disregard of their jirojudiccs, too 
often diove them into tho oiiposite lobby Ho was the 
chairman of tho “ llovolution Society,” founded in honour 
of the llovolution of 1088, tho niomhois of which m 1790 
expressed thoir symimtliy vnth tho aims of tho French 
rciiuhlicans Ho brought forwaid in 1794 tho case of 
Muir, one of Iho Edinburgli politicians who were trans- 
ported to Botany Bay, and in 1795 ho introduced into tho 
Lords a motion deprecating any intorferonco with tho 
internal affairs of Franco In all of these points ho was 
ho2)olcssly beaten, and in tho last of them ho was in a 
“minority of one” — a sobriquet which stuck to him 
throughout life, — whereupon he seceded from paiha 
montary life for fiv 0 y cars Tlio lean and awkward figure 
of Lord Stanhope figured in a host of the caricatures of 
Say ors and Gillray, reflecting on his political opinions and 
his personal relations with his children His first wife 
died on 20th July 1780, and ho married on 17th March 
1781 Louisa, daughter and solo heiress of tho Hon Henry 
Grenville (governor of Barbados in 1746 and ambassador 
to tho Porto in 1762), a younger brother of tho first Earl 
Tomiilo and George Gronvillo Through lus umon with 
this lady, who survived until March 1829, ho was doubly 
connected with tho family of Gronvillo By his first wife 
ho had three daughters, one of whom was Lady Hester 
Stanhope (see below), and his second wife was tho mother 
of three sons Lord Stanlioiie died at tho foniily seat of 
Chovoning, Kent, on 16th December 1816 

Earl Stanhope was elected a follow of tho Eoynl Sociotj so 
csrlv as November 1772, and devoted a largo part of his iiiconic 
to oxponjnonts xn Bcionco ftud plulosopnj Ho luvontcu a 
nietliod of securing buildings from firo (jvhioh, liowo\er, pro\od 
impracticable), the pnutiiig press and the lens vihich boar his 
name, and a monochord for thumg musical instrainonts, suggested 
iinprovemcuts lu canal loclvS, niodo ovpcnmoutB lu steam na\ ig% 
tion lu 1705-07, and contrived two calculating machines w hou 
lie acquired an oxtonsivo property in Devonshire, 
a canal through that count} from tho Bnstol to tho I'lighsh 
Channel and took tho levels himself Eloctncit} was another of 
tho subjects which ho studitd, and the volume ot Principles f 
Elrclrmtij which ho issued m 1779 contained tho nidinionts of lus 
theorj on thc“ictnrn stroke” rMviltmg from the contact vvith 
thoenrth of tho clcitnc current of lightning, which vvoronftcnv arils 
amphflea in a contribution to tho Philosophical Traimctions tor 
1787 Ills pniiciial labouw m literature coiisisteil of " roplj to 
Ifurko'sHr/lccfioiis onlhe Ficiich Jlcvoliition (1/00) and aiiZi^y on 
the nghts of jurus (1702), and ho long incditatcd tho compilation 
of a digLSt of the statntLS llis scientific theories, his mochnniMl 
oxporimcuts, and his studies in music 

and for them ho neglected his wives and his children Uis 
vouiiEcst (laiightoi. Lad} Lucy Rachnol Stanhope, doped vnth 
SirTfiomas Tojlorof Sevononke, tho fannlj apothocar}, 
father relhscd to be reconciled to her. an inconsisloncy in a 
ropnbhcan which subjected him to a caricature from 
Ladv llcstoi Stanhope abandoned her homo and wont to live with 
her mother’s rolations Lord StmihoiMss high qualities 
marred bj an imprnctn.nhlo disposition 

STANHOPE, Lady Hesteb Ltrci (1776-1839), the 
oldest child of tho third Earl Stanhopo ("otw'id a^' e), 
by his first wife Lady Hester Pitt, oldest ^ 

first carl of Chatham, lived for the eailiei part of her Mo 
amid the surroundings of a noble mansion, or in close coni- 
Zmon with her uncle William Pitt, the 
r,Sor of his age, and on his early death withdrew wh 1st 

to br^d over the past ^ud"' d v fat 

tme Swas born on 12tli March 1776 d f t at 
hei father’s scat of Chevoning in Ixoiit until en^ 
when his excitable and disposition d h^^ 

her grandmother’s house at Burton ^ y 
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two later she travelled abroad, but her cravings after 
. distinction were not satisfied until she became the chief of 
her uncle’s household in Angnst 1803 She sat at the 
head of his table and assisted in welcoming his guests, 
gracing the board with her stately beauty and enlivening 
the company by her gmcLness and keenness of conver- 
sation Al^ongh her brightness of style cheered the 
dechmng da;^s of Fitt and amused most of his political 
friends, her satirical remarks sometimes created enemies 
when more consideration for the feelmgs of her associates 
would have converted them into friends Lady Hester 
Stanhope possessed great busmess talents, and when Pitt 
was out of office she acted as his private secretary She 
was with him in his dying illness, and some of his last 
thoughts were concerned with her future, but any auMety 
which might have arisen in her mind on this point was 
dispelled through the grant by a nation grateful for her 
uncle’s quahties of a pension of £1200 a year, dating from 
30th January 1806, which Lady Hester Stanliopo enjoyed 
for the rest of her days On her uncle’s death she lived 
in Montague Square, London, but life in London without 
the interest caused by associating with the principal 
pohticians of the Tory party proved irksome to her, and 
she sought rehef from lassitude in the fastnesses of Wales 
Whilst she remained on Hnglish soil hapjiiness found no 
place in her heart, and her native land wus finally 
abandoned for the East in February 1810 After many 
wanderings she settled on Mount liobanon, and from this 
sohtary position she wielded an almost absolute authority 
over the surroundmg districts Her control over the 
natives was sufficiency commandmg to induce Ibrahim 
Pasha, when about to invade Syria in 1832, to solicit her 
neutrahty, and this supremacy was maintained by her 
commanding character and by the belief that she possessed 
^e gift of divination Her cherished companion JIiss 
Williams, and her trusted physician Dr Charles Levns 
Meiyon, dwelt with her for some time, but the former 
died in 1828, and the latter was not with Lady Hester 
when she died. lu this lonely residence, the Mila of 
Djoun, 8 miles from Sidon, in a house hemmed in by 
and mountains," and with the troubles of a household of 
twenty three servants, unregulated by a single English 
attendant or fnend and oMy waiting for her death to 
plunder the house, Lady Hester Stanhope’s strength 
slowly wasted away, and at last she died on 23d June 
1839, aged sixty-three The disappointments of her life 
and the necessity of oveiawemg her servants as well 
as the chiefs who surrounded Djoun, had intensified a 
temper naturally imperious In appearance as in voice she 
rwembled her grandfather, the first Lord Chatham, and 
hke hiin she doimneered over the circle, large or smalL m 
which she was placed ^ 

the^diSt^Se?”^ -ytowMfaw/), the chief town in 

Albrecht and LembeS°C«mov^''t Austna, on the 

lat 24” ^ 0 ' V railways, in 49° 4' N 


20, 1677 His father, Baphacl Les/crjnski, was a Polish 
nobleman, distingiushed by his rank and the important 
offices which he held, hut still more by his personal 
qualities Stanislaus, after visiting the courts of Vienna, 
Aris, and Home, was raised to the dignity of voivode of 
Posen, and in 1704 was sent as ambassador by the 
assembly of Warsaw to Charles XII of Sw'eden, who 
had just declared the deposition of the recentlj elected 
Augustus II The king was so greatly taken with the 
ambassador tliat he icccmnicndcd him to the diet as a 
suitable candidate for the vacant throne, the election 
accordingly followed on 12th July 1704, but the corona- 
tion of Stanislaus and his wife Cathanna Opalinska did 
not take place until 4th October of the following jear 
(compare Pouv^^), vol mx p 297) Mter the reverse 
of Poltova in 1709 Augustus returned to Poland, and, 
assisted by the Kussions, compelled Stanislaus to leave the 
countiy The next five years saw him leading a wander- 
ing and somewhat adventurous life in Europe, one of Ins 
objects being to procure a favourable peace for Charles 
(compare Chakles XII ) He then settled on Charles’s 
estate at Zwcibnickcn, nod after Charles s death in 1718 
had a residence assigned to him by the French court at 
Weisscnburg m Alsace In 1725 his daughtei Mana 
became the wife of Louis XV of France. On the death 
of Augustus in 1733 Stanislaus once more returned to 
Poland, where a mojoritj declared for Inm, but his com 
petitor, the young elector of Saxony, hod the advantage 
of the support of tho emperor Charles VI, and also of 
the empress of Eussia Dantzic, to which Stanislaus 
had retired, was quickly taken by tho Eusaians and tho 
Saxons, and with great difficulty' the unfortunate prince 
succeeded in making good his escape in disguise, after 
hearing that the Russians had set a price on Ins head. In 
1736, when peace was concluded between the emperor and 
France, it was agreed that Stanislaus should abdicate tbo 
throne, but that he should bo acknowledged king of Poland 
and grand-duko of Lithuania, and continue to beai tlicso 
titles during life, and further, that he should be put m 
peaceable possession of the duchies of Lorraine and Bar 
but that immediately after his death those duchies should 
be united for ever to tho crow n of h ranee The lemaming 
yeara of his life were prosperous and happy He died at 
Lundville on Pebruaiy 23, 1766, in consequence of injuries 
reemved from his nightdress accidentally taking fire. 

T. nrl sciences, vviotc several 

’'"•wcofioctedand jmblished 
M Fnmni 1, O^in 2 vols 8vo, under the title (Eiieresdu rnilosimlif 
Bienfaisaiil The CEavrea Choisies do Slam^tas, Itoi de I'olognc, Luc 
* Lorminc cl dc Bar, with on Instoneal notice by Snio do 
Saint Onon, were publislitd in nii 8\o voluim. at Pans in 18‘>5 

STANISLAUS AUGUSTUS, the last king of Poland 
w^lmrn atVolczyn m Lithuania in 1732 and died at 
St Petersburg in 1 1 98 See Pomatow skt, voL m v p 453 
and PoLAifn, vol xix. pp 297-8 ^ ’ 

STANLEY, Ahthub PsaotHra (1815-18811 denn nf 
We^miDster from 1863, was born at Alderley in Cheshire 
on December 13, 1815 His father the Rpv V 
rectorofAlderiey, bishop ofNorvnch from 1837 tolS^ Q was 
the younger brother of Sir John Stanley of AlderlefArk 

o?'Ltrfora“n^ Baran 

“ ttToterr'tXw *'r'“ I,®' 

ot mntttaMe tores and 

S 'ir™ tTtZ^ ■" a. « C 

“thathfi 1 THO.V.I. X prayer as bishop of Norwich 

extendinirS Vi la God’s providence S 

the clercv and Christian views among 

gy, and thus the means of disseminating a wider 
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ni ot jaw, - ancj, secondly, “that the 

Cliurch of England, by the very condition of its being \ias 

Broad, and bad always included, 


and been meant to include, opp^s.;; a^d ^ntS 
opinions on points o\on more important than those at 
present under discussion ” 

It was not only in theological but in acadoinical matters 


;es 


pc land ” Of his mother her son not only spoke, after 
her death m 1SG2, os “the guardian genius” that “had 

nursed his a cry mind end hwirt,** hut described her n<j fhn /«i*/inrn «. i ' ^ qi 

“gifted with a spiritiml insight which belonged to that than the sunriv'** nothing else 

larger sphere of religion which is nbo\ o and beyond tho Church of ‘’fi “tliat the 

passing controiorsics of the day” Arthur was C third ^ 

child His elder brother, Owen, died in 1850 at Sydney 
after concluding, ns coinmandcr of tho “llnttlcsnako” 
frigate, tho sunoy of tho Coral Sea His sister Mary 
well known for her work m tho hospitals at Scutari and 

were singularly like in their chamctoristio points to his end of his residence at Ovfor/ nrinV n’.. [ 

later w ntmgs But his extreme shyness and silence gaxo royal commission appointed in 1850*to lenor? +° 

no promise of the social gifts which aftorw-ards added so suggest imrovemS "n thrad^n^ a 

largelx to lus innuencc At the ago of fourteen Ins health, tiofal system of the umversiV Of the 

«n, 1 1 ‘‘'“""‘"Sly delicate, so far improved as to in both these respects which, in tho face K3 

jfnd sending him to Eugby, where Dr tion at tho university, were earned out in due time uSr 

Arnold had been head master lie tho sanction of parliament by an executive commission 

remained at llugbyfioin 1820 to ipi, and of all Arnold’s Stanley, who took tho principal share in drafting the 

pupils may bo said to ha\o boon tho one who most fully report printed in 1852, was a strenuous advocate. These 

master’s leaching and changes included tho transforonco of tho laitiatiio m 
n J‘°-^JCcamo an uudorgmiluato of Balliol university legislation from tho solo authority of tho heads 

•College, Oxford, lia\ing obtained a scholarship in tho pro of houses to an elected and ropresontatno body, the open- 
wous year lynong hn tutors at Bnlliol was .\ri Tait, mg of college fellowshijis and scholarshijis to foinpotition 
^fterw ardsarchb^hop of Canterbury, and among his junioi by tho ronioinl of local and other lestnctions, th^e non- 

onioicomont at matriculation of subscription to tho 'ITurty- 
nino Articles, and various stops taken to increase tho 
usefulness and inlluonco of tho professoriate 
Before tho lo^ioit was issued, Stanley, who had lost his 
father in 1849, and both his brothers, Captain Stanley 
mentioned above, and Charles, secretary to tho go^crllo^ 
of Van Diemen’s Land, within a few months of tho same 
date, was appointed to a oanonry in Canterbuiy cathcilml 
Ho held tho oflico from 1851 till his return to Oxford 
During his residence at Canterbury lie published lus 
Jfcmoir of his father Bishop Stanley (1851), and completed 
his Commeniaijf on the Episths to the Cotmthinm (1855) 

In tho winter and spring of 1852-53 ho inoilo tho tour 
in Egypt and tho Holy Land, tho lesult of which ims his 
well known volume on Sxnar ami Pa/estiiu, fiixt published 
in 1856 In 1857 ho travelled in Russia, and collected 
much of tho matormls for his subsequent Ltchnexon tlir 
Gteei Clnirch, published in 18G1 His Memonah of 
Cantexhwy, published in 1855, displayed tho full inatunly 
of his power of dealing with tho eionts, scenes, and 
characters of past history which had marked him from 
childhood Towards tho close of tho same period ho 
accepted tho oflico of examining chaplain to Dr Tait, his 
former tutor at Balliol and afterwards successor to Arnold 
nt Rugby, on his transference from tho deanery of Cai lisle 
to tho SCO of London 

At tho closo of 1856 Stanley was appointed by tho 
crown to the professorship of ecclesiastical history, a post 
which, w itli the caiionry at Christ Church attached to the 
oflico, ho hold till 1863 In tho first of three inaugural 
Icctuics the now professor announced his intention of 


follow hcliolara Benjamin Jowett, afterwards professor of 
Greek and master of Balliol Arthur Stnnloy, after obtain- 
ing tho Ireland scholarsliip and Howdignto prize for a 
remarkable English jKiom (on tho Gipsies), was placed in 
tho first class in 1837 In 1839, after a period of rcsidciico 
and study at Oxford, ho was elected fellow of University 
College, and m tho same year was adiuiUcd to holy orders 
In 1840 ho loft England for a prolonged tour in Greece 
and Italy, and on his return settled nt Oxford, where ho 
resided from October 1841 for tho next ten years, being 
actuoly engaged during term time ns tutor of lus college 
Ito \cr> shortly became an influcntml clement in nm\cr- 
sity life Ills personal relations to lus pupils were of a 
singularly closo and affectionate nature, and llio charm of 
his social gifts and genial character won linn fi lends on nil 
side- His literary reputation was early established by tho 
profound iinpre-ssion made by lus Xi/« of Aimhl, whoso 
sudden death had occurred in 1843, and whoso biography, 
published m 1841, at once secured for its young author 
.a high place among English writers In 1845 ho was 
appointed select preacher, and published in 1817a xoluino 
of Sermons and on the Apostolxc A(je, which not only 
laid the foundation of his faino as a preacher, but also 
marked his future position ns a theologian In university 
pohticb, which at that time wore mainly tho form of 
theological controverby, lie from tho first took tho place 
which ho always retained of an uncompromising advocate 
of coinprohonstoii and toleration As nn undergraduate ho 
had entirely sympathized with Dr Arnold in resenting tho 
agitation led by, but not confined to, Iho High Cliurcli 
party lu 1836 against tho ajqiointmcnt of Dr Hampden 
to tho regius profcssorsliip of div inity As a y oung M A , 
during the long continued agitation which lollow’cd the 
publication in 1841 of Tract No 90, and which ended in 
tho witlidrawal of tho present Cardinal Newman from 
tho English Chinch, ho used all his influence to protect 
from formal condemnation the Icadoi's and tenets of tho 
“Tractnrmn” party In 1847 ho did lus utmost to resist 
tho inovcnieut set on foot at Oxford against Dr Hampden’s 
appointment to tho bishopric of Hereford Finally, in 
1850, lu nn aiticlo published in tho Edtnbimjh Review in 
defence of tho “Gorham judgment,” which had secured 


beginning lus treatment of tho subject with “tho first 
dawn of tho history of tho church,” the call of Abraham, 
and tho first two lolunos of his Jhitoiy of the Jiuidt 
Chinch, published in 1863 and 1865, consist of tho 
substance of locluros delivered by him in his capacity ns 
professor In 1861 ho published tho volume on the Greek 
Church already icforrcd to His second residence nt 
Oxford was marked by tho same power of winning iicr- 
sonal influence vihicli had distinguished him ns a college 
tutor, and by the oflbrts which ho mndc, in lus wider 
sphere ns professor, to bring together in social intorcourso 
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the leaders ot the divergeut and hostile parties between 
■which the residents at the university were mainly divided 
hluch, however, of his time and efforts was given to 
religious controversy From 1860 to 1864 academical and 
clerical circles weie agitated by the storm which followed 
the publication of Essayi, <oid Remtio’t, a volume to which 
two of his most valued friends — ^Benjamin Jowett and 3Ir 
Temple, the former professor of Greek at Ovfoid, the litter 
head master of Eugbyand afterwaids bishop in succession 
of Exeter and London — had been contributors Foi the 
exceedinglj pronunent part taken by Stanlej in this excit- 
ing coutroversj the reader is referred to the second and 
third of his Estays on Chtncfi and State, collected and 
published in 1870 The result of his action was greatly 
to alienate the leaders of the High Church part}, who had 
joined a large portion of the clergy in then efforts to 
procure the formal condemnation of the views adianced 
in Essays and Bemem In this and other questions, such 
as in the growing controversy on the position of Prof 
ilaunce at King s CoUege, Cambndge, and on that caused 
bj Bishop Colenso’s work on the Pentateuch, he had taken 
up a position w hich brought him into conflict with a large 
portion of the religious pubhe. It should be added that 
in the last 3 ear of his professoriate (1863) he bad published 
a Letts} to the Bishop of London, strongly advocating a 
large relaxation of the terms of clerical subscription to the 
Thirty-niae Articles and Prayer book. An important Act 
amending the Act of Uniformity, and carrying out in some 
degree Stanley's proposals, was passed in the }ear 1865 
In the spring of 1862 Stanlej, at the queen's desire, had 
accompanied the prince of Wales on a tour in Egypt and 
the Holy Land During his absence he lost his mother, 
the heaviest domestic bereavement that had jet befallen 
him His sense of hib debt towards her has been already 
indicated. It stands recorded in his volume of Memorials 
of Edward and CatheJine Stanley 
Towards the close of the following year he was appointed 
by the crown to the deaneiy of Westminster, in succession 
to Dean Trench, raised to the see of Dublin In December 

he married Lady Augusta Bruce, sister of Lord F.lg >n, 
then goiernor general of India, herself one of the queen's 
most trusted friends In January 1864 he entered on 
the duties of his new post 

His tenure of the deanerj of Westminster was memor- 
able in many ways He recognized from the first two im- 
portant disqualifications, — his indifference to music and his 
slight knowledge of architecture On both these subjects 
he mailed himself largely of the aid of others, and threw 
nm&elf witU characteristic eneigy and entire success into 
the task of rescuing from neglect, preserving from deca-v 
and commending to the interest of all classes of hw 
countrymen the treasure of histone monuments in which 
the abbey is so ricb. Ho visitor can pass throngh -the 
building, now 60 often thronged with crowds of the work- 
snoUnTi rossibility of attracting whom was 

nmfl I, ^ ^ commission so lately as 1841 as 

quite chimerical, 'Without recognizing the successful result 
of his indefatigable labours The monument toThe 
brothers Wesley, the inscription on the graiestone of Liv 
iKSiT laherCsband’B chantry 

81 mpatlij and histone ardour Within thrPR -v «. 1 

dT' the plticeT^^^ 

I'Ciun of milting distinguished preachers to the a^y 


pulpit, especially to the evening services in the nave, which 
had been established under his predecessor It is to him 
that IS largely due the last increase m the number not of 
visitors only but of worshippers in the abbey He began 
the practice, since continued by others of the abbey clergy, 
of devoting his Saturday afternoons to conducting parties 
of w orking men round the abbey and collegiate buildings 
His social and personal influence, already unique of its- 
kind, was enormously increased by his removal to London. 
His circle of friends was constantly widening, and extended 
from the queen and royal family to the working men of 
London and elsewhere, some of whom he inspired with a 
singular deiotion It included men of eieiy deiiomina 
tion, eiery class, eioty part of the United Kingdom, and 
almost of eiery nation He was untiring in hterary work, 
and, though this consisted verj largely of occasional papers, 
lectures, articles in renews, addresses, and sermons, it in- 
cluded a third volume of his Iltslory of the Jeimsh Clnmli, 
a lolume on the Chmch of Scotland, another of Addresses 
and Seimions preached in America, and an exceedingly 
important volume, completed within a few months of his 
death, on Ch'istian Institutions 

He was continually engaged in theological controiersy, 
and, if his adiocacyof all efforts to promote the social, 
moral, and religious amelioration of the poorer classes and 
his chivalrous courage in defending those whom ho held 
to be unjustly denounced won him the warm admiration 
of many of his countrymen, he undoubtedly incurred 
much and growing odium in influential circles Among 
the causes of offence might be enumerated, not only his 
vigorous defence of one from whom he greatly differed 
Bishop Colenso, but his invitation to the holj' communion 
of all the revisers of the translation of the Bible, including 
“ Unitanan among other Nonconformists, as well as the 
whole tone and teaching of almost eve^ page of his 
publications Still stronger was the feeling caused by his 
efforts to make the recital of the Athanasian Creed optional 
instead of imperative in the English Church. 

In 18 1 4 he spent part of the winter in Eussia, whither 
he and Lady Augusta had gone to take part in the mamacre 
of the duke of Edinburgh In the spring of 1876, after 
a long and lingering illness, he lost his wife, the zealous 
partner of all his social and charitable efforts, and the con- 
stant cheerer and sympathizer m his many labours and 
conflicts It was a terrible blow, and one from which he 
never entirely recovered. But in 1878 he was deeply inter- 
ested by a tour in America, and in the following autumn 
^sited for the last time, with his sister, Mary Stanley, who 

Yemce^°‘^^ northern Italy and 

hu preached funeral sermons m 
the abbey on Mr Carlyle and Lord Beaconsfield, wundine 
up mtb the latter a senes of Sermons preached on Builic 
OccMions, mainly on the death or funeral of eminent 
Engbshmen, which form a volume smgularly characteristic 
lltl'Jt confpletion of the 

mfcSracteT'aSendedfeS^^^^ 
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chapter house of the abbey, one of them a gift from the 
queen, a, ere a tribute to Ins inemorj from fi lends of e%ery 
class 111 England and America 

Tlio lunuciico of Dim Stnnloj was no doubt largely duo to liw 
man tllous social gifts His aftcctionato untiiro, Ins quick and 
rtadj sjnipatlij, his keen interest in almost o\cr} field of know 
ledge, his oil 11 mental resources, drawn from incessant reading and 
cmiched bj tmol, obsonation, and conversation, his familiaritj 
Mitli the persons, i>lacc8, cionts, and scenes of histoiy, his tenacious 
let discriiiiiuatiiig niomorj, his niacity and humour, tlio lerj 
clnrin of his coiintoiiancc and manner, the dclicatelj scnsitno 
face, “the oio now beaming with sjnqiathj, now twinkling inth 
humour,” acted like a spell m ivinning fnoiuls and ciciiiii con 
dilating opponents The courage and fcarlcssncsa 'uith iihich he 
Mas aliiajs readj to iqihold the cause of those iihoiii ho held to bo 
iiiijustb attacked bj a poiicrfiil or doniinaiit inaioritj iias dnij 
appreciated bj *liis couutrj men It maj piobablj bo said thatno 
one 111 the present conturj ii as so ondoared to so largo a circle of 
personal friends iii all parts of the cn ilizcd woild llis •writings 
also, apart from their control crsial aspect, iiero of a singtilnib 
attractii 0 kind Ills L‘^fo of Arnold, his Sinai and PaUsltne, his 
Lecturer on the Jewish Church, his Mtinoi lals of Caiitciburj and of 
■\Vcatminstti Abboj, would alone liaio made him one of the most 
delightful and popular of Luglisli authors llis sennona, aliiajs 
iiitorosting and attractive, were at times singularlj eloquent and 
iniprcssiie llis occasional hjiiins and short poems, full of grace 
and forei, and occasionally of a profound pathos, were fullj worthj 
of Ins litcrar} position Throughout all that ho oi cr ivroto there 
IS an iiidiiidiialil} and a chamcteristic flavour which is saicd from 
mannerism bj an iiicxhaustiblo freshness of i low and a man ellous 
fortilit} of illustmtioii His power of painting the scones, or cuts, 
and persons of past histori, “the picturesque sonsibilitj,” to use a 

J dirase applied to him bj Lord Bcaconslicld^ with which ho at once 
nstened on the mam features of an histone buildmg or a famous 
localit}, amouiitcd to genius, thc\ were ns marled at the close of 
his life as iii the earliest of his scfioolboj letters The} won him 
readers of cverj class 

But it would bo impossible to speak oion bncili of his hteraiy 
position by itself To wnto his life in full arould bo to gi\o a 
sketch of English ecclesiastical histon for a long generation 
Though he risolutolj stood aloof from all connexion w ith partj, 
it IS impossible not to recogimo even iii his least controversial 
writings the position which ho held ns, in the oj cs of the greatest 
poitioii of Ills couiitrjnncn, the leading liberal theologian of his 
time in England Throughout his writings lu prose or poettj, on 
almost every subject which ho touched, wo see the impress, not 
oiilj of his distiiictii 0 genius and of Ins oxtraordiuarj gifts, hut 
also of his special a lows, aims, and aspirations It mai bo well to 
desciibe these as ntarlj as possible in his own words Ho looked 
on the ago in which ho In cu as. one of mingled hoiie and gloom, ns 
a pencil of transition, to bo followed cither bj an "eclipse of faith” 
— a “winter of unbelief" — or by a "rcviial of Chiistiniiity in a 
wider aspect," a “catholic, coiuprohoiisii e, all embracing Clmsti 
auitj " that "might jet oiorcomo the woild " He bclioiod, and 
was noioi tired of asserting his belief, "that the Chiistian church 
had not act presented its iinal or its most pcifcct aspect to the 
world”, that “tlio belli f of each successno ago of Christciidom 
had ns a matter of fact i aiacd cuormouslj from the belief of its 
predecessor", that “all confessions and similar docunioiits arc, if 
taken ns final expressions of absolute tiutli, inislcnding", that each 
“ successn e form of thcologj is but the approximation to the truth, 
nolthe wholo truth itself”, lliatitwns “the glorj of the ohurcli to 
bo alwaj s aih nncing to perfection”, and that “ there still roniniiicil, 
behind all the control ersus of the past, a higliei Clinstiamtj which 
neither assailants nor dcfiiidcrs liad full) exhausted ” 

Alreadj even in his carlj Sermons on the Affc, ns in 

Sniai and Palestine, ns in tho loluiucs on tho rciiish Church, 
“one increasing purpose” niaj bo recognized 1 \or\ where we see 
the sustained ellort to " bring the oi eiits, plncc'i, anil characters of 
snerod histoi'j w itlim tho doinniii of actual obsoi \ ntion and histon ,” 
and to rescue them from “the conientionnl haze in which thej 
liad been a oiled bj a misplaced rtiorcnco " “Tlio first diiti of a 
modern theologian” he hold to bo “to stiidj tho Bible, not for 
tho sake of making or defending sjstcms out of it, but for tho sake 
of discoloring what it actually contains ’ “In a faithful studi 
of that iirgiii mine, tho jet insufiiciciitli cxidored recoids of 
tho Old and Xow Testament, Inj ,” ho hold, “ the best hope of tho 
church of Christ," and another and a dillcroiit ostiniato "of the 
points on which Senpturo lajs its most emphatic stress " To this 
studj ho looked for tho best hope of such a progressiio dciilop 
incut of Christian theology ns should ai oi t tho danger arising from 
“the apparentlj increasing diiergcnco between tho iiitolligcnco 
and tho iaith of our time,” “and should enable tho church to deal 
wasclj with new questions which ancient theologj had for the most 
partnotoionconsideriil " On tho direction which tins develop 
incut of tlicologj slionld nssiinio tho last word had not, ho know, i 
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been snokui, but ho enforced tho dutj “of placinc m tbn 
pund whatoior was accidental, temporarj, or scciidan and of 
‘ I’*'®"**"®"®® "Jiot "IS prinmra and essential” 

Stanlej would, without doubt or hcsitaUon 
have placed aU quMtions connected with Lpiscopal or Brcsbi tenon 
orders, or that deal only with the oiitwnnr forms or ceremonies o” 
rolipon, or ivith the authorship or age of tho bools of tho Old 
Tcstaniont Eicn to tho question ot imnciilous and external 
CMdoiicoho would ha\o been inclined to a<isign a sccondnu nhct. 
as well M to the most elaborate statements of Christian doctrine ' 

place, that of tho “essential and 
supernatural clcinonts ol ixligion, he uould hare rt‘:trvtd foi its 
moral and spintiml tnilhs, "its chief cMdencc and thief essence » 
the troths to bo drawn from tho teaching and from tho life of 
Christ, ill whoso clinractci he did not hesitate to ricogniro “the 
patest of all miracles ” On a large dei clopinoiit of Ihristian 
teaching m this direotioii ho based all his liojics alike of tho i ro 
grass ol tho woild and of tho restitution to Christian theolofw — 
"ns somothing greater and a aster than tlio thcologj of each 
paiticnlar church or age," “ns compichcndiug all tho wholesomo 
olcmonts of thought at w oik in the w orld ’ —of “ its natural nsccini 
oncj Ol er tho minds of oducated nieu " 

With such news it was not to bo wondered at that, from first to 
lnst,honoierlostnii opportuintj of supporting a jwliij of width, 
toleration, and comproIiLiision in tho Church of England Tho 
new which ho took m his earliest dircctlj controversial woik, his 
Essay on the Gorham Judnment (ISIO), as rcganls both tho protec 
tioii oflbrod bj tho law to the clcrgj against “ tho inquisition of 
arbitrary prelates and of tumultuous sjiiods," and “on tho 
designedly mixed and coniprelionsn o chnractir of tho English 
forinula)ios and English Church, has alreadj been fiillj indicated 
Tlie samo spirit and tho samo aims gmdod his lino of eoudiiet m 
other contioi crsies, such as in that on tlio E^i/s and Aim ir», on 
tho ntunlistio nioi oment, on tho question of subscription, on the 
successn 0 attacks niado on men so whollj diflercnt from each 
other ns Prof Mnunco, whoso influenco on tho mind of his gene 
ration has j ct to bo fullv estimated, and Bishop Coleiiso, and m 
his mill but earnest adioency of tho optional instead of tho com 
pulsoij use of tho Aihaiinsian Creed So again he was olwaj’s 
eager to insist on tho essential points of union between annous 
denominations of Chiistians, liowoior apparentlj diiiiUd or 
estranged, and to rccognizo tho spciial smice* lonfeneilon tho 
world, not onlj by tho luistorii, tho Roman, tho Lutheran, and tho 
Reformed Churches, not oiilj b\ the Presbjterian Churches of 
Scotland, but also by tho Baptist and Congiegalioiial thurihes of 
England and America, and bj tho communitj of Ounkcis And, 
whilo in this respect ho was keen almost to excess to note points 
of agreement, so in tho lorj latest volume which ho published 
0110 of his mam aims was “ to look tho facts of liistorj in tho 
face” and to point out “tho almost uiincrsal departure from 
pnmitiio usage,” “tho traiisfoniiation both of letter and spnit 
through which tho greatest Clinstiaw ouliimiices had alreadj 
passed," and “to fix tlic ojo steaililj on tho germs of troth that 
were common to tho difibrent forms whieh tiio ordinauics wore, 
tho moral and spintiial raalitics for tho sake of which alone (if 
Chnstianity bo the iinijcrsal religion) siiih forms exist " Ho was 
throughout his life an unfliiiihing ndiocatc of tho connexion 
between chuah and slate iJj tins ho understood — (1) “the 
recognitiou and suppoit on tho pirt of Iho state of tho iiligious 
expression of tho faith of tho communitj,” and (2) "that tins 
ixligious expression of the faith of tho comniiiiiitj on tho moat 
sacred and most xital of all its intcrists bhould bo controlkil and 
guided by tho wholo communitj through tho supremacy of law ” 

In the supromaej of the trow n, ? e , of law, “ oi cr all causes and all 
jicrsons, ecclesiastical ns w ell ns cn il," so far from finding “ galling 
diaiiis' or “ignonnmous boiiilnge," ho welcomed it not onlj ns 
being “tho most powciful and intelligent oigaii of tho whole com 
iiuimtj,” but on two other grounds First, In considered that 
siiprcnincj more likely “ to bo trulj wist and tnih just and there 
fore trolj Chiistinii than tho hcnilship eithci of a bishop or of a 
sjnodof aiij eltiieal or sectional bodj,”niid,stcondh, “ns tho best 
sccuritj for that gradual growth of religions foims and leligious 
opinions, and foi that free expiission of indiMdual belief, which is 
iiidispcnsablo to nnj healthj dticloiimiiit of nligious lift and 
religious truth ” At tho same time lie was in far our of imkiiig 
the creed of the church ns wide ns possible, — “not iiairowi.i than 
that which is even now tho test of its mcmbci-ship, the Apostles 
Creed,"— and of throwing down all barrurs which could be wisiJi 
dispensed with to ailmission to its miiiistn As an immediate 
stop ho c\tn adiocntcd as “an unmixcd good" “tin ndmissioii 
under duo restrictions of onr nouconfonniug bri-thien or fcngism , 
and our Presbj tcnnii bixthreii of the Scottish f-bu*^^'* 
lu Aiiclican pulpits To tin last hour of his life ho looked with 
disinaj to tlio prospect of a combined nsraiilt bj a 

of the reprisontatnes “ of tho Puntans, of Voltaire, and 0^ 

on "that rare combination which with nil its shorttomints 

of tho noblest works which God’s proiidcnee, through a long 


on 

one 
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course of a ears, Las nised up in Europe,” "on the most venerable 
growth of English historr, the framcworh whicli has sheltered 
down to this time the freedom of the freest, tho teaching of the 
most Icanied, and the reason of tho most rational chnrch in 
Chnstendom ” Ho believed that tho “success of such an attach 
■would result in throuang awav tho best opportnnitj 'which the 
world affords for the gro'wth side by side of intellectual activity 
and religious earnestness”, that to destroy it uould bo, ns be 
said of the Established Church of Scotland, “ to dcstroj , so far as 
human efforts can destroy, the social ideas of freedom, of growth, 
of comprehension which ate innerent in the very existence of a 
national church’ , that its destruction would only produce “an 
enslaved clergy amidst an indifferent laity,” and tend to degrade the 
Church of England from its histone -position “to tliat of an illiterate 
sect, or a satmlite of the CHinrch of Rome ’ 

“With such news it was impossible that Stanley could have found 
much sa mpathy from either of the two great xarties among the 
English clergT Indeed it was impossible that an\ party, or anr 
community , uhich placed tho essence of Chnstianity in the careful 
guardianship of any circle of theological doctrines could feel in 
harmony ivitli one who dwelt with such e'rceeding and growing 
emphasis on the secondary nature, not only of all that was cere 
moninl, but on much that was dogmatio, as compared with that 
which was spmtnal and moral 

By the "Evangelical” section of the religious world the hio 
grapher of Arnold had been looked on from the first ■with more 
than suspicion Later on, even the mode and form of his defence 
of their own side in the Gorham control ersy, his avow^ advoeacy 
of a wide freedom of thought on many questions, especially those 
connected with Biblical criticism, his attitude towards anon sub 
jeets as inspiration, justification, and future punishment, were 
mote than ihstastefuL His loud acknowledgment of the debt owed 
by Christendom to German theology, " to the most laborious, truth 
seeking, and oonsuontious of Contmental nations,” his persistent 
claims for a place within the Church of England for views that 

went to the vergo of Borne, ** the more than width — the universality 
^f hiB rohgiMs apathies, his delight in placing, not Walter 
Scott only, or Tennyson, or the author of Beat Eomo, but Goethe, 
and Bums, and Matthew Arnold, and J Stuart Mill in tho ranks 
of religious teachers, were naturally repugnant to those who cared 
t^o read his works, and were not content to shnnk m silent dismax 
from the warm ^pathizer with Professor Mannce, the enthnsi 

of 

Apinst the feelings provoked by this aspect of his theological 
position, neither his acknowledged semces to Biblical study, nor 
Ills profound and entire behef in the true key to the diffionlMes of 
the future being involved in the prosecution of that study, nor his 
^l»thy inth their own -news as to the relation of the indindnal 
wnl to God, nor his repeated, his almost daily assertions of the 

history, or of the regenerative 
^wer of the Dmne Me and person of Christ ns the "one Master 

the fcelinOT of indiriduals, the ormns of tho party of whose once 

Church of 

fimfto Init *’ 1 ®" staunchest upholder ^ke of him from 
Jtrst to last mth almost unqualified aversion He wos, or became 
®hnoxionstoatleast the m“4 

sretion of the High Church rarty Ifor was this to be wonder^ 
TOPTot?! between him and them wore mtal and fiinSi 

regarded wiUi an mdiffet^Mc thi 

tnfcrahlcs inepfiiE, and that he delightrf®to traw Him? 

development, and to stnn them nf p 11 historical 

r.cant,^r pnmitive nFr ^ByL LI 

which, to the leaders at least strongly that in mat 

portaucc to all Sons o? v’JmPnt]’”" ™ 

undcrla\ eome of the most imnot+nTif ®^senanccs, and even 

trmc,-tUc icrv csiUe of antt f <i°c 

and exclusiicli commismnnn>i i P^’^^tliood as the divineli 

God and tiLn, ArSon ™ communication between 

chcnslicd and central ‘^omna was Stanley of their most 

And the differcnpe of vie^w^ata^ n" compromising 

might have been welcemcd or co„‘Lcd 

his deep and full sympathi inth Sb . S. ‘®*' *^® 

his warm admiration formaiy of its^mts "*n.p®®'*'Y®' 

to mete iconoclasm, his poetic and \**®''c»ion 

much to attnet them. Even m sensibility, had 

religious subjects it was of^ norro*??!.pTil^ 

M the tendenev— the more than tenden^? tb?** sentiments 

OP...*, ,0 


than submission to ohuroli authority, which provoked hostility 
But on this question there was no room for compromise. That 
which they and ho alike recognized os the fundamental tenet to 
which all their distinctive teicliing pointed ho spoke of as a belief 
"that they (the clergy) wore the depositaries of mystical, snper 
natural, almost magic^ influence, independent of any moral or 
spmtnal graces,” and on this point he spoke with no doubtful ^ oice 
It was, he said, this belief in a "fixed, external, necessary medium 
on earth between the soul and God which, if he had rightly read 
the Psalms of David, the epistles of Paul and tho gospel of Christ, 
-true religion is always striving to di^ensc -with,” and “the more 
it can be dispensed -with, the nearer and tho higher is the com 
mnnion of the hnmau spmt -with its Maker and its Bedecmcr ” 
And this language (used in 1867) was in entire accordanco with the 
manner in which in his latest volume (1881) ho hmted at the possi- 
hilily of "the growing matenabsm of tho ecclesiastic saensty so 
nndcrmuiing the spiritual element of almost tho ,piily external 
ordinance of Christianity (the Eucharist), unquestionably the 
greatest religious ordinance in the world,” " as even to endanger 
the ordinance itself ” In addition to this fundamental divergence 
of view, it must be remembered that it was to this party, as tho 
representatives of one "always foigetfnl in its gratitude and im 
placable in its vengeance,” that he looked for the mam danger to 
freedom of thought and width of comprehension m tho future, 
and that he did not hesitate to remmd them, ei en os ho supported 
their claims to the largest possible interpretation of tlie Articles, 
that they “claimed a latitude themselves which tliey constantly 
refused to others " It will he easily understood therefore that 
whatever influence Stanley wielded m the church was wholly in 
dependent of either of the two great parties into which he fonnd it 
mainly divided, ahoie all of that which at the time of his death 
ap^red to be every year growing in power and confidence. 

iVliat was the extent, what the permanent force of his own 
inllnence, is a question not easily answered at present “Dean 
Stanley,* said Dr Story, “stood higher m the respect and affection 
of a larger and more laned circle of members of many chnrclics 
than any ecclesiastic in thtf world ’ It is not easy to disonga^c 
his personal and social charm, the affection home him by all w£o 
had even momentarily passed within the circle of Lis str&ing and 
attractive mdmdnality, the warm feelings which much in Ins 
Me, much m his writings, had called forth from multitudes -who 
never saw him, from the more abiding impression made dimng his 
Metime and after his death hv the writings which he has left 
Mliind hm \et if, setting aside one single name, that of Prof 
Mannce, he be token as the most prominent, the most fertile, the 
mOTt gifted, and tho most impressive exponent and defender of 
libem theology, some estimate may he formed even now of the 
mark which he made upon his age It would be boot to under 
value the effect of the work which ho did. It might Mem at firet 
sight im if his own gloomier anticipations had been fulfilled He 
spoke from time to time of a danger of the age being overwhelmed, 
now by a general retem of forgotten superstitions," now “by a 
£n^I chaos of incredulity, " and of himl^lf as “hav^7perhap? 

aft?? ? "b ® “ Starting point for those who come 

after m, perhaps in the 20th or 21st centm ” He mmht hare 
the spirit of his fotWs words, “^ly only 

I aim, os far as can be, at sowing may bring 

b *’® “ ^‘“‘6® extent snp^cial If tho 

success aijieied by the cause of which StenW was the mam 

wKSd dim*? ®“”^^^y/®>g^ed. It will be fon^d to be great m 
solid and direct results, far greater probably in those which are 
1ms easily summed up and tahnlated On the one^Ms wWb 
had most at heart, the real and careful and cntol S ofthe 

S Oxford ra' th? lectured al a tutor 

S.'”*? pS™.a 



into all questions connected with tearless inquiiy 

tho_ reprcscitativa ff “ng^ator, but as 



reanypreachem ahovrar “ S'!?’ « scnJion of 

in which they do not truffh pe^on of tho Old Testamenl^ 
eaid in a influence He may to 

who most differ from him -imtings of many of those 

vsr omer from him. The subjects to which he looked as 
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Iho tno'sf r<istn(nt of nil— the uimcrsallty of tlio Dimiio 1o\o, tlio 
rtupremp impnrtnnco of tlio inoml nml spintiml clcmonts of roligtoii, 
till s«jir('m'ic\ of imisciPjiLO, tlio senst of tlio coitrnl citndcl of 
Cliristmintv ns licnig coutuncd in tho clmrnctcr, tlio liistorj, tlio 
spirit of its Diviiip louiiiUr — lln^o boj oiid doubt, if not }ot taken 
full} tlipphip iihicli lio claimed for tlipni, jil nnnrcsscd tliPin 
sil\i 3 moi-i' and more on tlio tcacliing 'iiid tlic prcncliiiig of oicij 
I lass of » It rn m tlio cliiircli Tlie\ liai o lifted tlio tcncliing of tlioso 
who niosi diirtrcd from liim far aliovo the level of a inccliaiupal 
01 morph icreiiioiinl foim of nicdiici'il uorsliip Tlio groat caiiso 
too for nliicli lip stroio so Imnl, tlint of omnprclioiisioii and mitltinl 
toleration, tlio true “ enlargement of Christ's climcli,” lins gained 
imicli from liis elTorts, — ^inucli in tlio present, and poilniis, m spito 
of some appeaniices to tlio contrary, more in the future What 
tier storms of parti strife niaj l)o lu store for tlio cliun li, aetn o 
Hid energelii Clinstuius of opposite parties no longer iiasto tlipir 
energies 111 mutual attaeks, but liaio learned to ivoik together in 
(.hristian teaching and in works of Christian lieneficoncc Ills 
sun n ing frieiuls iim rojoice to roinember llinl no oiio nti-son lind, 
for, it mn\ be, niaiii generations, done so iiiuoh as Stnnlei to di-aw 
together in frieiidli and social intercoursL tho leadcis of innoits 
religious jnrties and of dideront dcnoiniiiatioiis of Chnslians 
'lliose who liio, and feel that thoi liie, in nn n«o of transition 
cannot leiitiiro to prophesi the nretiso form ninl colour of tho 
Viligious nioiemcnt wliicli will in line tiino suecicd thntwliicli now 
seems to Im the most prevalent and tho most oiitwanllj netiio 
Hut thev mai bo {lormittcil to hold that its niatii features were 
descried and anticipated, cicii if dwelt on with cxcessiio emphasis, 
1 >\ Stnnles,— to bcliLie that the next phase of a Chnstian thcolow 
w Inch shall regain n ilue ascondcncs oi cr the thought and iiiteui 
genre of the ciiilized world will bo embodied in some Inigor 
realiHition of "tho one uncliangeablo clement in Chnstiaiiitj,” of 
tlic witness borne b\ tho teaching and life of Christ to tho higher 
and spiritual nature and destinies of man and to tho “principles 
of freedom, justice, toleration, beiiericence, self denial, tinitcrsa! 
snnpathv, and fearless lose of truth, in which all the hopes of n 
true and iieriiiaiient dc\ clopinent of Chnstian thcologj must take 
tlieir stand ” None will liaio laboured more earnest I\ iii tins cause 
tlinn Arthur Stanloj G B.) 

STANTON, M‘\rASTFrs (18U-18G9), American 
sjtnlcsmnn, nas born in Ohio, December 19, 1814, graduated 
at Kenton Oolloge in 1833, and was admitted to tho bar 
of his native State Just at the end of Buchanan’s ad- 
ministration in 1S60-G1, Stanton was called upon to act 
ns attornej -general In 1SG2, after tho inauguration of 
Lincoln, the now president, who Imd had great difficulties 
v.ith his war oflice, placed Stanton at its head, vvhoro ho 
was at home at Inst. .His intense vigour, ovcollont organ- 
izing powers, and scrupulous honest} were tho life of tho 
rcdcrul war doparlmont throughout tho Civil War, and 
it mn} bo worth while to note that, after living through 
boundless opportunities of peculation, ho died, like most 
of tho public servants of tho United Stales, a poor man 
In 'spUo of his man} services to the countr}, it was not 
always easy for his nssociatc.s to get on with him com- 
fortnbl} , and Ins qunrrols with President Johnson wore 
especially bitter m 18G7-6S, ending in the impcnchmont 
of Johnson by tbc House of Bepresontatnes On tlio 
acquittal of tho president Stanton resigned, and resumed 
tho practice of law President Grants in 1 869, mtidc luin 
a lustico of tho supremo court, but Ins work duni^tho 
^vn^ had worn him out, and ho died December 24, 1869 

STARAYA BUSSA, a district town of Russia, m tho 
govornmont of Novgorod, G2 miles to the bouth of that 
cit}, on tho river Pohst, by means of which and Lake 
Ilmofi it IS brought into easy steamer communication with 
St Petersburg Some brine springs, of no great stiongtb, 
on tho eastern side of tho town, were used ns a source for 
the supply of salt as Into ns 18G5, }ioldmg about fiO.OOO 
ewts annually, at present tbo} are used onl} ns mineral 
w aters, Imv ing a great rcsomblanco to those of Krouznach 
Some thousands of visitors resort to them ovoiy summer, 
and ovvnng to this circumstanco Stnra}n Riissn is bolter 
built and kept than any other town in Novgorod Tho 
13,100 inliabitants are supported chiefly by the summer- 
visitors About 100 individuals in all employ themselves 
in briok-making, tanning, and sawing timber, and there 


18 a trade in rye, oats, and (lax shipped to St Petersburg 
to tho value of about £50,000 per annum 

Tho name of Staraia Russa occurs in tbo Russian annals as far 
back as lie? It was one of tbo minor towns of tbo ropnblic of 
Novgorod, and snfTorcd contiminll} in tho wars for nossossioii of 
tbo region botween Russia, Litbimnm, oml Ln onin It was after 
vvartls nnnoved to JIoscow 


ST.(kRCH IS nn organized product of tho vegetable 
kingdom, forming ono of tho most important and 
charactonstic olomonts of plant hfo, and an abundantly 
stored reserve iimtorinl for tho discharge of vegetative 
functions It originates within tho lit mg vegetable coll 
lluough the formative activity of chlorophyll under tho 
mflnonco of light, and is consequently nn unfailing 
charactonstic of nil plants containing that body (conipnro 
Pit\sioT,OGY, vol Yi\ p 64) Starch found within leaves 
and other green parts of plants is assimilated and trans- 
formed with groat rapidit} , accumulations of it arc earned 
as starch formers, and rodopositcd as starch in special 
rcsorvoira or poitions of plants ns the period of maturity 
approaches lu this way tho body is found to gorge tho 
stems of certain palms — tho sago, Ac — just before these 
X>lnnts begin to form tboir fniit , it is tho principal con 
stituont of tho underground organs of bionmal and poren 
nml plants, tap roots, root-stocks, corms, bulbs, and tubors , 
and it IS abundantly stored in man} fruits and seeds, ns 
111 tho coronls and pulsos, m bananas, brend-frmt, Ac It 
occurs in minute granules varying in diamoter from 1 to 
100 and oven 200 micromilhmotrcs , and tho granules 
from difforont sources hnvo each a distinct microscopic 
character, their forms and size being, however, aflected 
according ns they nro aggregated in clusters or individually 
formed (see vol ii p 631, figs 3 to 6) Under tho micro 
scope those granules arc seen to consist of a nucleus or 
hilum surrounded by lo} ers arranged eoncontricall} or ox- 
contricnlly, and the relations of hilum and layers aro the 
most distinctivo features of individual starches 'Whetbor 
tho hilum point bears to tbo granule tbo relation of a nucleus 
IS a matter of dispute, the general opinion being Ibat tho 
grams aro formed from without inwards, tho centre being 
invariably the softest and most soluble portion, wlulo tbo 
outer layers aro most closely related to cellulose Starch 
consists of a white or }ollowish whito glistening powder, 
which on being rubbed between tbo fingers omits a crackling 
sound It IS only sbgbtly acted on by cold water, but 
under tho influence of heat m water it swells up, 
according to tho proportions of starch and water a cloudod 
opalescent paste lodino acts on it in water by producing 
a brilliant blue coloration, this reaction forming a voiy 
delicate and chnractenstic tost. Dmstaso and dilute boiling 
Bulplmrio acid convert starch into a form soluble in hot 
■water, whence it passes into a series of easily soluble do\- 
tnns, and finally into tbc condition of tbo sugars, dovtrose 
and maltose In its cbomical relations starcb consists of 
an intiraato imsturoof two isomeric bodies,— granuloso and 
starch colliiloso,— oi rather of a sones of gradations from 
0 ono to the other, tho starch cellulose being principally 
in tbo external layers, wbilo the grauulose is found in the 
central portions of tho granules Starch cellulose is a body 
intermediate between granuloso and ’ 

from tho latter it is distmgiushod by being reducible to 
soluble starch by boiling m water and by dptmg n 
caustic alkah Together, the substances consist of a com 
bination of carbon with hydrogen and 
monly received formula being C!oHio06+2:^0, 
Nttgoli. Saebsso, and many other recent ® 

roafon why the molecule should be regarded ns consisting 

of Oso^s^ai 4* Honarato condition 

As nn economic product starcb m its sepawo ™ 

18 a most important ahmentaiy substance, the chief pure 
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food starclics being Aubowhoot, Sago, Tatioca { qqv ), 
and com flour, the starch of the Mause {qv) In ^ 
combined condition, in cereals, &c , starch is certainly tae 
"reatest and foremost of all the elements of nutrition (com- 
pare Dietetics and :1\ptijitio>) In its other industrial 
relations starch is used — ( 1 ) directlj, as a thickemng 
material in calico printing, for the dressing and finishing 
of many textiles, for laundry purposes, adhesive paste, and 
powder , and ( 2 ) indirectly, for the preparation of dextnn 
and British gum and starch sugar Maize, wheat, and nee 
starch are principallj employed for the direct applications , 
and for the dextrin and starch sugar manufacture potato 
starch is almost exclusn ely selected 
In the preparation of starch the object of the manufacturer is to 
burst the \egctablo cell walls, to liberate the starch granules, and 
to free them from the other cell contents with uhich they hre 
associated When, ^ in the case of the potato, the associated 
cell contents, Ac , are readily sojaTated by solution and levigation 
the inanufnctnre is exceedingly simple Potato starch is prepared 
pnncipilly by carefullj washing the potatoes and in a land of 
rasping machine reducing them to a line pnlp, which is deposited 
in water as nu starch The impuntios of tins starch — ceUulose, | 
albuminoids, fragments of potato, Ac — are separated bj washing 
it in lino sieves, through the meshes of which the pure starch alone 
passes Tlie sieves are lanoosly formed, some revolving, others 
moi mg honzontallj or in sudi manner as to keep the material m 
agitation The starch is Uien received m tanks, in which it settles, 
and so separates £rom the soluble albuminoids and salts of the 
potatoes. The scttbng of the starch is much retarded by the 
dissolved albuminoids, and to hasten the separation small qiianh 
tics cither of alum or of sulphuric acid aro employed Alum 
coagulates the albumen and to that eictent contaminates the 
starcli, uliilo the acid acts on the starch itself and is difficult of 
nontrah&ition After the starch has settled, the brown coloured 
snmmatant liquor is drawn plf and the starch agam poshed 
either lu tanks or m a centrifugal macbme Fmally it is dried 
by spreading it in layers over porous bricks (a process not required 
lu the COSO of starch washed in a centrifugal machine) and by 
exposure to the air, after which it still retains a largo proportion 
of water, but is in a condition for making dextrm or starch sugar 
For further drjing it is ground to a rough powder, and dned 
thoroughly in a hot chamber, then reduced to a powder and 
sifted A inothod of reducing potatoes to a pulp by shcing and 
heaping them up till fermentation takes place is said to give a 
largo j ithl of starJi, hut it is not much practised 
In dealing with tho starches of the cereals, there is greater 
difficult), owing to tho presence of gluten, which with water forms 
a tough clastic hod) difficult of solution and remoaal Tho 
difficult) IS ospencnccd in greatest measure lu deahng with wheat, 
which contams a largo proportion of gluten Wheat stareh is 
separated in two diilcrcnt ways— ( 1 ) the fermentation method, 
which w tho onginnl process, and ( 2 ) by mccbanical means without 
prulimiunr) fcnncntation In tho fermentation process whole 
wheat or wheaten meal is softened and swollen b) soaking in 
water heat grains arc, in this condition, ground, and tho pulp, 
mixid to a thickish fluid with water, is placed in tanks, where it 
finnints, developing acetic and volatile acids which dissolve tho 
guinmv constituents of the wheat, with part of the gluten, and 
nnilcr tho whole less tenacious. After full fermentation, tho 
period of which vanes with the weather and tho process omplojcel, 
the starch is separated in a washing drum It is subsequently 
washed with water, which dissolves ovVt tho gluten, tho starch 
r> ttling itt two lavcrs,— one comparativcl) pure, tlio other mixed 
w ith gluten and nomo brann) partielcs These layers are separated, 
the swond undergoing further washing to remove the gluten, Ac., 
auvl t ho Ti inniniug operations arc analogous to those employed m 
the priparation of jHitato starch B) the mochaiiical process 
I'lieattn flour is kneaded into a stiff paste, which, after rcstuig ,y, 
111 hour or tvo, is washed over a fine sieve so long as tho water 
I>i<. iii„ oir continue, inilkv. vvhcrebv tho starch is liberated and 
the greater pait of tlie gluten retained osaglnoy clastic mass in 
tho sieve The starcli is siibscqucntlv purified In fermentation, 
i n lung, and treatnu nt in centrifugal machines ^^o gluten 
thus rved is i useful food for diabetic patients, and is made 
with f iijr info artificial tnac,arom and pastes, besides being 
valiiablL for otlier iiidtislnal pttrpo,c<v. ° 

obt lined b\ analogous processes, but, tlie pro 
portif 11 of gluten III tilt grain being smaller, and less tenacious in 
E ner “Z. 'Whether clitmicaror mechanical, present 
f. tndcr one mcthoel the separation of raaire 

H' swelling, and softening the gram 

soJ-*. and ffivourable results arc also 
obtanf 1 111 a pro^f « in which the pulp from the entshmg null is 
tieatM Titli wate- aeidulatcd with siiliiiiurous acid “ 


In the preparation of nee stareh a weak solution of ca^tio soda 
IS also emploved for softening and swelling the gram It is then 
washed with pure water, dned, ground, and sifted, and again 
treated with alkalmo water, b) which the whole of the nitrogenous 
constituents are taken up m soluble form. An acid process for 
obtaining nee starch is also employed, imdor whicfi tho grain, 
swollen and ground, is treated repeatedly with a solution of 
hydrochloric acid, which also dissolves awnj the non starchy con 
shtnents of the gram The laundry starches now in are 
pnncipsUy made ftom rice and from pulse (J PA ) 

STABrCHAMBEE, the name given in the 16th, 16th, 
and 17th centuries to an English high court of justice, 
consisting of the members of the ordinary couucil, or of 
the privy council only, with the addition of certain judges, 
and exercismg jurisdiction, mainly criminal, in certain casea 
The origin and early history of the court are somewhat 
obscure The Cuna Eegis of the 12th century, combining 
judicial, dehberative, and administrative functions, bad 
thrown off several offshoots in the Court of King’s Bench 
and other courts, but the crown never parted with the 
supreme jurisdiction whence the subsidiary courts had 
emanated. When m the 13th century the council became a 
regular and permanent body, practically distinct from the 
parliament of estates, this jurisdiction continued to be 
exercised by the king m connciL As the ordinary law- 
courts became more systematic and important, the inde- 
finite character of the conciliar jurisdiction gave nse 
to frequent complaints, and efforts, for the most part 
fruitless, were made by the parliaments of the 14th 
century (eff, m 15 Edw II and 2 Edw III) to 
check it lie equitable jurisdiction of the chancellor, 
which grew up during the reign of Edward III , flowed 
from this supreme judicial power, hke the common law- 
courts under Henry 11, but without drying up the 
original source It is in the reign of Edward IIL that 
we first hear of the “ chancellor, treasurer, justices, and 
others ” exercising jurisdiction in the “ star chamber ” or 
“ chambre de estoiles ” at Westminster In Henry VL’s 
reign one Danvers was acquitted of a certain charge by 
the king’s council “ m camera stellata ” Hitherto such 
Acts of Parliament as had recognized this jurisdiction 
had done so only by way of limitation or prohibition, but 
m 1463, about the time when the distinction between the 
ordinary and the pnvy council first became apparent, an 
Act was passed by which the chancellor was empowered 
to enforce the attendance of all persons summoned by the 
privy seal before the king and lus council in all cases not 
determmable by common law At this time, then, the 
jurisdiction of the council was recognized as supplementary 
to that of the ordinary law courts But the anarchy of 
the Wars of the Boses, and the decay of provincial justice 
owing to the influence of great barons and the turbulence 
of the lower classes, obliged parbament to entrust wider 
powers to the council TSus was the object of the famous 
Act of 3 Hen VIL, which was quoted by tho lawyers 
of the Long Parliament as creating the court of star- 
chamber This, however, os is shown above, it was far 
from doing The Act of 3 Hen VII empowered a 
committee of the council, consisting of the chancellor, 
treasurer, pnvy seal, or any two of them, with the chief 
justices, or in then absence two other justices, a bishop, 
and a temporal lord, to act as a conrt of justice for enforc- 
ing tho law in cases where it was thwarted by bnberj, 
intimidation, or partiahty The junsdiction thus entrusted 
to a committee of the council was not, therefore, like that 
granted in 1453, bupplementaiy, but superseded the 
ordinary law-courts m cases where they were too weak to 
act Tho Act simply supphed machinery for the exercise 
under special circumstances of that extraordinaiy penal 
^nsdiction which the council had never ceased to possess, 
Thw junsdiction. Bacon tells us, was still further dev eloped 
and organized bj Wolsey The court established by thp 
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Act 3 Hen Vn continued to exist for about fifty years, 
but disappeared towards the end of Henry ■\HII ’s reign’ 
Its powers were not lost, but fell back to the general 
bodj of the council, and were among llio most important 
of those exorcised by the council sitting in the star- 
cbambci A court not unlike that created in 3 Hon Vn 
was erected in 15i0 Tho Act of 31 Hen VIII, winch 
gave the king’s inoclamations tlio force of law, enacted 
that offenders against them might bo punibhtd by tho 
usual "ofliccis of tho council, together with somo btshoiis 
and judges, “in tho star chamber or olsowhcro” These 
powers also camo after a time, Iiko those granted in 1188, 
to bo exercised by tho council at laigc instead of by certain 
members of it It is clear, howesor, — and this was one of 
tho chief complaints against tho court, — that tho jurisdic- 
tion which belonged by law oi custom to tho whole body 
of tho king’s couneil wras usurped at this time by tho 
inner body of ad risers called tho privy council, which 
had engrossed all tho other functions of tho largci body 
8ir T Smith (temp KIiv ) tells us that juries inisbohasing 
“were many times commanded to appear in tho star- 
chamber or beforo tho privy council for tho matter ” Tho 
uncertain composition of tho court is well displajed by 
Coke, who sn-^s that tho star chamber is or may be com- 
pounded of three several councils — (1) tho lords and others 
of the jirivy council, (2) tho judges of cither bench and 
the barons of the exchequer, (3) tho lords of parliament, 
who nro not, however, standing judges of tho court 
Hudson /temp Car I ), on the other hand, considers that 
all peers had n right of sitting in tho court Tho latter 
class hall, however, ccrtainlj given up sitting in the ITlh 
centurj Tho jurisdiction of tho court was equally vague, 
and, ns Hudson sajs, it was impossiblo to dofino it without 
offending tho supporters of tho prorogativo byn limitation 
of its powers, or the common law j era by attributing to it an 
excessive latitude In practice its jurisdiction was almost 
unlimited It took notice of inaintonanco and liveries, 
briberj or partiality of juiors, falsification of panels or of 
verdicts, routs and riots, murder, felonj, forgery, perjurj, 
fraud, libel and slaiidei, offences against proclamations, 
duels, acts tending to treason, ns well ns of a few civil 
matters, — disputes as to land botwcon great men or 
corporations, disputes between English and foreign 
merchants, tcstaniontarj casco, Ac, — in fact, “all oflonces 
iinj bo hero examined and punished if tho king wnll” 
(Hudson) Its procedure was not according to tho 
common law , it dispensed with tho cucumbraiico of a 
jurj , it could proceed on more rumour or cxnmino w it 
nesses , it could apply torture , it could inflict any penalty 
short of death It was thus admirably calculated to bo 
tho support of order against anarchy or of despotism 
against indiv idunl and national libertj During tho Tudor 
period it ajipcarcd in the former light, under tho Stuarts 
in tho latter It w ns abolished by tho Long Parliament 
111 1641, and was never afterwards lovived ^ 

Axithorilia — Smilli, Commonucaith of Liuilmul, Bacon, lUtyn 
of Henry VII I Ifudsoii, Treatise of the Uourt oj Stai Cfiamici {Col 
lcclancaJundiea,\o\ ii ) , Hnllani, dmu/ Ihst of FngUmd, 

Engl I'crfassunysqcselixclilc , Dice}, The Pnry Council (Arnold Pi iza 
Lsanv ) Tlio pleadings in tho star clininbcr nro in tlio Itocord Olllco , 
the dtcrccs appear to liav o been lost. (0 VV P ) 

STAEGiVIlD, an anciont manufacturing tow n in eastern 
Pomerania, Prussia, is situated on tho loft bank of tho 
navigable Ihna, 20 miles to the east of Stettin Eormeily 
a member of tho Hanseatic League, tho lowm retains 
moniorials of its early iniportniico in tho largo church of 

* The iinino is probablj domed from tho stars with winch tho roof 
•of tlio chamber was iialntod , but it boa also boon dom cd from a 
Ilobrow wont shetar, or iWtar, a bond, on tho supposition that tho 
•room was that in which tho legal documonts connected with tho Jews 
wore kept prior to their expulsion bj tdvvnrd I 


St Mary, biult in tho 14th and 16th centuries, the 16th- 
cciiturj town-house, and the well presorv ed walls with 
gntovvays and towers dating from the 14th centurj The 
extonsivo now law courts and three laigo barracks are 
among tho modern buildings Staigard has a consider- 
able maiket for cattle and horses, and carries on trade m 
gram, siiints, and raw produce Its manufactures include 
cigars, tobacco, wadding, and stoclangs, and there are 
also iron foundries and linen and woollen fnctoiics in tho 
town The population in 1886 was 22,109 (m 1816 
8706), of whom about 730 were Pioinan Catholics and 
about 560 Jews 


Stargard, ineiitioncd ns linvmg been dcstrojecl bj tho Poles in 
1120, received town rights in 1229, and becamo tho capital of 
enstorn I’omcranin As a llaiisontic town it crqoj cd considcmblo 
commercial nrosiicrity, but had also to undergo siego and capture 
in tho lifidtllo Ages and dining the TJiirtj 1 cars’ War In 1807 
it was taken by Schill Tlio nnino Stargard (from tho Slaroiiic 
Stnrograd orStnoCTod, ineaning “old town”) is common to several 
other towns in tho north of German}, of which tho chief nro 
Prussian Stargard, near Dantric, and Stargard in Mecklenburg 

STAPLING (AS Sim, Steam, and Sterlyng, Lat 
Slumus , Fr Jttovmeau), a bird long time well known 
in most jiarts of England, and now, through the exten 
Sion of its range within the. present century, in tho rest 
of Great Britain, as well ns in Ireland, where, though 
not generally distributed, it is very numerous in some 
districts It is about tho si/e of a Thrush, and, though at 
a distance it appears to be black, when near at bandits 
plumage is seen to bo brightly shot w ith purj le, green, and 
I steel-blue, most of tho feathers when fieshly grown being 
tipped w ith buff These markings wear off in tho course 
of tho winter, and in tho breeding season tho bird is almost 
spotless. It is tho Stwnm tndgaiis of ornithologists 

To dcscribo tho habits of tho Starling = within tho liniitB here 
allotted IS impossible A more oiigngiiig luid scarcely oxisU, for 
its familiarity duniig somo months of tho v car gives oppoitunitics 
for observing its ways that few otliirs niloid, vvhilo its vaned 
song, its spnghtl} gestures, its gloss} plnmago, and, nbov o all, its 
chnractor as an iiisccticido— which Inst makes it tho frioiid of tlio 
agriculturist and tho grnzicr— render it nn almost universal favounte 
Ino worst that can bo said of it is that it occasional!} pilfers fiuit, 
and, ns it flocks to loost in autumn and w inter among reed beds, does 
considerable dnmago by breaking down the stems ’ lliocongrcga 
lions of Starlings nro iiidcod v er} mnrv clloiis, and no less than tho 
acnal evolutions of tlio flocks, chioflv btfoio settling for the night, 
have attracted nttontion from carl} tunes, being moiitioncd by 
riiiij (Hill EaturaUs, x 2f) in tho 1st ccntiir} 'llio cxtiaordi 
nnij precision with which tho ciovvd, often numberuig several 
liiindicds, iiottosa} thoiisniids, of birds, wheels, closes, opens out, 
nscs, and doscciids, ns if tho whole bod} w oro a single liv ing thing — 
nil those niovcmcnts boiug executed without a note or cry being 
uttered — must bo scon to bo appreciated, and nia} bo sten 
rcpeatedlj with idonsiirc Foi n resident, tho Starling is rather 
n Into breeder llio nest is commonl} jihccd in tho hole of n tiio 
or of n building, and its prepnralion is tho vvoik of somo littlo 
tunc Tlio eggs, fiom 4 to 7 in number, sio of a verv palo blue, 
often tinged with green As the }oung giow they bccomovcr} 
iioisv, and thoir parents, in Ihch assiduous nttondanco, hnrdl} less 
so, thus ocensionnllj making themselves disagrccnblo in n quiet 
Bcighbourhood Tho Stalling has n wide niigoovcr Furopo and 
Asm, reaching India , but examples from Ivashinir, Ptrain, and 
Armenia have boon considorod woithy of spocific distiueiion, and 
the resident Stalling of tho countries bordering tho Mediterranean 
IS gcucrally icganlLil ns n good species, niul called S untcolor 
lioin its unspotted pluiimgc 

Of tho many forms allied to tho genus Sluuiw, some of 
which have perhaps been needlcsslj'' separated therefrom, 
those known ns GiiACKI.es (vol xi p 26) have been 
already mentioned, and there is only room liero to notice 
one other Pastoi, containing a beautif ul sp ecies P i oviii, 


• The} nro dw elt on at somo longtli in V. nircll’s Brituh Birds, cd 4, 

I 220^2^1 

3 A most ridiculous and unfounded clinrgo bos been, 

an onco brought against it-thnt of dcBtro}ing iV. not 

loro is littlo real ovidonco of lU sucking eggs, and '"“f ; 

mg so, Willie, to render the ollegntion sti 1 more 

ought by o class of fanners who gonerall} complain that Skylarks 

omsclvcs are highly injurious XXIT $8 
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the Bose-coloured Starling, which is not an unfrequent 
visitor to the British Islands It is a bird of most irregular 
and erratic habits — a vast horde suddenly arriving at some 
place to which it may have hitherto been a stranger, and 
at once making a settlement there, leaving it wholly 
deserted as soon as the young are reared This happened 
in the summer of 1876 at Villafranca, in the province of 
Verona, the castle of which was occupied in a single daj 
by some 12,000 or 14,000 birds of this species, as has been 
graphically told bj Sig de Betta {Att% dd R Jst Veneto, 
ser 6, vol ii ) , ^ but similar instances have been before 
recorded, — as in Bulgana in 1867, near Smyrna in 1856, 
and near Odessa in 1844, to mention only some of which 
particulars hai e been published ^ (an) 

STABODUB, a district town of Bussia, in the gos em- 
inent of Tchermgoff, 116 miles to the north oast of that 
tow n, on the marshy banks of a small tributary of the navi- 
gable Sudost It 13 regularly built, with broad straight 
streets, the houses being surrounded by large gardens Its 
23,890 inhabitants — Little Eussian descendants of former 
Cossacks with about 5000 Jews — support themselves 
chieflj by gardening and agriculture Tanning is also 
carried on, and the trade in corn and hemp exported to 
Biga and St Petersburg bos some importance 

Starodnb at one time played a prominent part in the history of 
the Ukraine As early as the 11th and 12th centuries it was a 
hone of contention between different linssian pnnees, who appro 
ciated the value of its strategic position 'hie Jfongols seem to 
have destroyed it, and its name does not reappear till the 14th 
century During the 16tli and I6th centuries the Russians and 
Lithuanians were continually disputing the possession ofits fortroffl, 
and at the beginning of the 17tli century it became a stronghold of 
Poland 

STABO-KONST ANTIN' OFF, a district town of Bussia, 
in the government of "Volbynia, situated 121 miles to the 
westsouth-west of Zhitomir It is an old-fashioned, poorly 
built town, dating from the 16th century, and is often 
mentioned in history in connexion with the rising of 
Cossacks under Bogdan Klimelnitzky Owing to its 
excellent position close to the Austnan frontier and its 
railway communication with south west Bussia, it has a 
very active trade in corn, cattle, and salt with Austria, 
Prussia, and Poland Its population (17,980 in 1884, of 
whom two-thirds were Jews) is rapidly increasing 

STASSFUBT, a town in the Prussian province of 
Saxonj, and one of the chief seats of the German salt- 
producing industry, is situated on both sides of the Bode 
19 miles to the south-west of Magdeburg Although 
saline spnngs are mentioned here as early as the 13th 
centuip, the first attempt to bore for salt was not made 
until 1839, while the systematic exploitation of the salt- 
beds, to which the town is indebted for its prospenty, 
dates only from 1856 Tho shafts reached deposits of salt 
at a depth of 8o0 feet, W the finer and purer layers lie 
more than 1100 feet below the surface Besides the 
rock salt, which is excavated by blasting, tho saline 
deposits of Stassfnrt yield a considerablf quantity of 
deliquescent salts and other saline products, which have 
encouraged the foundation of numerous chemical lactones 
neighbouring ullage of Leopolds 
hall, which stands upon Anhalt tcrntoiy The formation 
of he StassBrt salt beds and tbe composition of tlm rod 
salt are desenbed under Salt (voI xxu pp 231 23o\ 
— croc salt works are mainly Government property , whi/e 

187^ 

locnsts 'Ktho bwfih mi-agedbj 

Mtenlion i, tbnt t^rMcn dsomd 

notice, for tl.eir plnmngo Is rose pmk and bTack'abormtl'wuc 


the cbemical factories are in private bands About 2000 
workmen are employed in the Stassfurt salt industry, and 
about 490,000 tons of raw salt are annually excavated 
The population of the town, which contains one or two 
miscellaneous factories, was 16,457 in 1885 
STATE, Great Officers of All the principal ministers 
of the British crow n are popularly called the great ofBcers 
of state Under this designation are more or less accur- 
ately included the premier for the time being, the other 
members of the cabinet, and the leading functionaries 
of the court But properly speaking the great offices of 
state are only nine in number, and it is to the holders 
of them alone that the description of “ tho great officers of 
state” strictly and distinctively applies. They are the 
lord high steward, the lord high chancellor, the lord high 
treasurer, the lord-president of the privy council, the 
lord-keeper of the privy seal, the lord great chamberlain, 
the lord high constable, tbe earl marshal, and the lord 
high admiral Of these, three — ^the lord chancellor, the 
lord-president of the' council, and the lord privy seal — 
are the first and second always and the third almost 
always cabinet ministers. The offices of two more — ^those 
of the lord treasurer and the high admiral — are now 
executed by commission, the chief of the lords comnus- 
sionen^ knowm severally as the first lord of the treasury 
and the first lord of the admiralty, being likewise members 
of the cabinet, while the first lord of the treasury is 
usually at the head of the Government But, although jt 
has become tbe rule for tbe treasury and tbe admiralty to 
be put in commission, there is nothing except usage of 
longer or shorter duration to prevent the crown from 
making a personal appointment to either of them, and the 
functions which formerly appertained to the lord treasurer 
and the high admiral are still regularly performed in 
the established course of the national administration Tlie 
four offices of the high steward, the great chamberlain, the 
high constable, and the earl marshal stand on a different 
footing, and can be regarded at the present day as little 
else than survivals from an earlier condition of society 
They have practically ceased to have any relation to the 
ordinary routine of business in the country or of cere- 
monial in the palace, and the duties associated with them 
have either passed entirely into aheytmeo or are restricted 
■mthin extremely narrow limits, save on certain occasions 
of exceptional pomp and solemnity All of them were 
once hereditary, and, taking the three kingdoms together, 
they or their counterparts and equivalents continue to be 
held by nght of inhentance m one or other of them even 
now Tbe prmce of 'Whales is the hereditaiy great steward 
of Scotland, and the earl of Bhrewsbuiy is the hereditaiy 
grand seneschal of Ireland. The great chamberlainship of 
England is held jointly by Lady T7iIlougbby de Eresby 
and Lord Carrington on tbe one part and on the other 
prt by the marquis of Cholmondeley Tho hereditary 
high constable of Scotland is the earl of Erroll. and the 
hereditary earl marshal of England is the duke of Norfolk 
It IS of the great offices of tne steward, the chamberlain 
the constable, and the marshal that we shall at present 
spwk, the rest of those we have mentioned being deaB with 

Cabinet, 

and Boyai. Hotiseholi) 
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loiil liiyli steward to sit judicmllj in the court of claims to 
hear and determmo nil claims to render services of grand 
sericanty to the king or queen nt Ins or her coronation 
Rinoe the accession of the house of Tudor, however, tins 
function has generally been discharged bj n specially 
apjiointcd commission, or n committee of the privj council 
According to the tradition once current among Inwj’era and 
untiqiiarios, the steward of England was, under the Norman 
and \nge\in kings, the second personage in the realm, the 
N iccro> in the absence and the chief nnnistcr in tlio presonto 
of the soicreign Coke snjs, on the more than doubtful 
nntlioritj of an ancient manuscript, that Ins ofhee was to 
su})crintcnd under the king and next aftoi the king the 
whole kingdom and all the niimsters of the law within the 
kingdom in time of both peace and war But of this there 
!■' no satisfactory evidence It is not improbable that the 
steward of England ma} for a short period after the Con- 
«incst has e occupied a position analogous to that of tlfc 
Saxon heah-gerefa or that of the Norman seneschal, or of 
the two in combination But, as Stubbs points out, the 
chief minister and occasional vicei-O} , either alone or with 
othert-, of the Conqueror and his earlier successors was the 
person to whom the historians and the later constitutional 
writers giie the name of lusliciarius xvith or without the 
jircfiv “ summits ” or “ capitalis ” lie adds that most likely 
the Norman sencschalship was the origin of the English 
pisticiarship, that under Honrj 11 the seneschal of Nor- 
inaiidv rcccixcs the name of justiciar, and that it is onlj 
in the same reign that the ofiice in England acquires the 
cxilusixc right to the dofimte name of “suinmus” or 
“capitalis justitiarius’ or “ lustitiarius totius Angli-e” 
But whatexcr maj hare been his original condition the 
steward had been bj that time at the latest eclipsed in hts 
most important functions bj the justiciar, and ho makes, 
as Stubbs obsenes, in his ofTicial capacity no great figure in 
English history Bj the reign of Henr} 11 at anj rate 
all connexion between the stewardship and the justiciar- 
ship had come to an end , and, while the second retained 
its authority unimpaired until its extinction, the first be 
came a grand scijeantj , primarily annexed to the barony 
of Hinckley, it is said, and afterwards to the earldom of 
L< iccstcr On the attainder of Simon do ^lontfort the 
earldom and stewardship were forfeited, and both were 
granted by Edward I to his brother Edmund Plantagonot, 
carl of Lancaster, fromxvhoni thoj descended to the daughter 
and eventual heiress of Henrj Plantagonot, duke of Lan- 
caster She XV as the first xnfe of John of Gaunt and the 
mother of Henrj IV On the accession of her son to the 
throne they became merged in the crow n, from which period 
the stewardship has been revived only hac vtce from time 
to time as occasion required It is indeed to John of 
Gaunt that the pre-eminent position aecorded to tho offige 
since the end of tho 1 1th centurv is really due It emerged 
from the comparative obscurity in which it had rested for 
nearly throe hundred j ears as soon ns ho became the tenant 
of it by courtesy in right of his deceased wife As far ns 
nnj records show to the contrary ho was tho first steward 
of England who took part in tho coronation of a king or 
queen, and ho was ccrtainlj' tho first steward of England 
who sat in tho court of claims or who presided nt a trial 
bj tho House of Lords It seems to hav o been by lum also 
that the precedence of tho stowaidship before all tho other 
great offices of state was secured, a restoration or aug- 
mentation of rank which is tho more remarkable in that tho 
steward of Scotland gave place to tho chamberlain and tho 
seneschal of Ireland gave place to tho constable of tho two * 
kingdoms respectively John of Gaunt innj' bo regarded, 
in fact, as the creator of the lord high stewardship and 
all its privileges and prerogatives as they have existed from 
his days to our own 


Tlio lord grant chamberlain of England ranks as thol^ni 
sixth great ofiicor of state ^Vhonovor tho sovereign great 
attends tho palace of Westminster the keys arc delivered rl'mihor 
to him, and he is for the lime in command of tho building 
At tho opening or closing of the session of parliament bj 
the sovereign in person ho disposes of tho sword of stale 
to bo carried by any peer ho may select, and walks him 
self in the procession on the right of tho sword of state, a 
little befoioit and next to tho sovereign Ho assists nt 
the introduction of all peers into tho House of ^Lords on 
their creation, and nt tho homage of all bishops after thou 
consecration At a coronation ho receives tho regalia 
fiom tho dean and chapter of Westminster, and distributes 
them to tho personages who are to bear them in tho cere 
monj On that day it is Ins duty to carry tho sovereign 
his shirt and wearing apparel before ho rises and to sen o 
him with water to wash liis hands before and after dinnci 


The chamberlain was originally a liuancial officer, his 
work, Stubbs says, was rather that of auditor or accountant 
than that of treasurer, ho held a more definite position in 
the household than most of the other great oflicors, “ and 
in the ludicial work of tho country ho was only less im- 
portant than tho justiciar ” The office was hercditarj in 
the Veres, carls of Oxford, from the reign of Henry I to 
tho reign of Charles I , when it passed through an heiress 
to tho Bcrtics, Lords Willoughby do Ercsby, and after- 
wards earls of Lindsey and dukes of Ancaster, and from 
the Bcrtics it was transmitted through coheiresses to the 
present inheritors of tho dignity The Stuarts, dukes of 
Lennox, wore hereditary great chamberlams of Scotland 
in tho IGth and 17 th centuries The office on their ex- 
tinction was granted by Charles II to James, duke of 
Monmouth and Bucclouch, on whoso attainder it passed 
to Charles, duke of Bichmond anu Lennox, by whom it 
was surrendered to tho crowm in 1703 

Tho lord high constable of England ranks ns tho seventh Lord 
of tho great officers of state His office is called out of 
abeyance for coronations alone, when it is his diitj to®*'*"’®* 
assist in tho reception of the rogaha from tho dean and 
chapter of Westminster, and during tho coronation ban- 
quet to ride into Westminster Hall on the right hand of 
the champion Tho constable was originally the com 
mandor of the royal armies and tho master of the horse 
Ho was also one of the judges of tho court of chivalry or 
court of honour Tho constablcship was granted ns a 
grand soijeanty with tho earldom of Hereford by the 
empress hfaud to Milo of Gloucester, and was carried by 
his heiress to the Bohuns, earls of Hereford and Essex 
Through a coheiress of the Bohuns it descended lo tho 
Staffords, dukes of Buckingham , and on tho attainder of 
Edward Stafford, third duke of Buckingham, in tho reign 
of Henry YIII it became merged in tho crown The 
Lneys and Verduns wore hereditary constables of Ireland 
from tho 12th to tho Idtli century, and tho Hajs, carls 
of Erroll, hav o been hereditary constables of Scotland from 
earl) in tlio 14th century until tho present time 

Tho earl marshal of England ranks ns tho eighth of the Fnri 
grant officers of state Ho is tho head of tho college of 
arms, and has tho appointment of tho kings-of arm^ her 
aids, and pursuivants at his discretion Ho attends the 
sov ereign in opening and closing tho session of parliament, 
walking opposite to tho lord great chamberlain on his or 
her right hand It is his duty to make arrangements for 
tho order of nil state processions and ceremonial^ espe- 
cially for coronations and royal marriages a^ funerals 
Like tho lord high constable ho rides into Westminster 
Hall vnth tho champion after a coronation, taking liis place 
on tho loft hand, and with tho lord great chmnborlain lie 

assists at tho introduction of all 

the House of Lords Tho inarslinl appears in the feuda 
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armieS) to have been m command of the cavalry under fcbe 
constable, and to bare in some measure superseded bun 
as master of tbo borse in tbe royal palace He exercised 
joint and co-ordinate jurisdiction mtti tbe constable in tbe 
court of cluvalry, and afterwards became the sole'judge 
of that tribunal Tbe marshalship of England was made 
hereditary in tbe Clares and ifarshals, earls of Pembroke, 
in tbe reign of Stephen or Henry IL, and through a co- 
heiress passed to tbe Bigot^ earls of Norfolk, and by 
Roger Bfgot, fifth earl of Norfolk, it was surrendered 
■nitb his other dignities to Eduard I It was granted by 
Edward 11 to bis brother Thomas of Brotherton, earl of 
Norfolk, and, aftei it had been variously disposed of by 
Edward HI, was by Richard If erected into an earldom 
and conferred on Thomas Mowbray, dnke of Norfolk, who 
was the great-grandson and heir of Tliomas of Brothei- 
ton One of the coheiresses of the Mowbrays was tbe 
mother of John Howard, duke of Norfolk, who vf as created 
earl marsbal by Richard HL After several attainders 
and partial restorations in the reigns of the Tudors and 
tbe Stuarts, the earl marshalship was finaRy entailed by 
Charles IL on the male hue of the Howards, with many 
specific remainders and limitations, under which settlement 
It has regularly descended to the present duke of Norfolk 
The Clares and Marshals, earls of Pembroke, and the 
Lords Morley appear to have been hereditary marshals 
of Ireland from the invasion of the island until the end 
of the 1 5th century The Keiths were Earls Marischal of 
Scotland from the institution of the ofilce by James II in 
1458 until the attainder of George, the tenth earl, in 17IG 
On the subject of the great offices of state generally, see Stubbs, 
CvMtUiUional History, ch xi, Freeman, Mrmaji Conquest, ch 
XM\ , Gueist, OoiutiliKtoii of England, ch xvn, xxxv , and hr , 
also Gibbon, Hceltne and Fall, cb. Ini , and Brjce, Holy Emnan 
Empire, cb xiv (F 3 >iv,\ 

STATEN ISLAND, an island of New York State, 
forming, with some adjacent islands, Richmond county, 
with a population of 38,991 in 1880, is situated about 5 
miles south of New lorfccity, from which it is separated 
by New \ork Bay, while the Narrows, commanded by 
1 orts Wadsworth and Tompkins and a line of water- 
batteries, separate it from Long Island on the north east, 
Staten Island Sound from New Jersey on the wrest, and 
Aewark Bay and the KiU van KuU from the same State 
on the noi tli It is of an irregular triangular shapes its 
grcate^ length being about 13 miles, its greatest breadth 
about 8, and the total area 58} square miles The surface 
is gently undulating, but a range of lulls attaining SIO 
K» t in height extends across the northern portion Iron 
ore IS founi The island contains many detached villa 
leadences of persons in business in New York. On an 
nrtihcial island ofi the east shore is the New York 

E^men for superannuated 

on , i I? balf-liourly to New York, and 

PAPERS See Rfcoiids, Publio 

01 Papal States (Ital 

della CU^a, Slato PoidiUcio, htato Bomano, Stale ' 

Poniijicat Souverain de 
^ jn ecclesiastical Latin 

often Bidnmomwu Sandx Belu), that portion of central 
Itoh which, preiionsto the niiification of the kingdom 
was unde’- the duett gmermueat of the see of Rome ° The 

N'fi.nl / exteijtion of Beneiento, surrounded by the 


on the N E by tbe Adriatic, on the S E. by the kingdom 
of Naples, on the SW by the Mediterranean, and on 
the W by the grand-duchy of Tuscany and the duchy of 


Comarca of Rome 
I" Bologna 
Ferrara 
Forll 
Bai enua 

Urbino, with Pesaro 
LYellctn 
f Ancona 
Macerata. 

Camenno 
Fermo 
Ascoli 
Perugia. 

Spoleto 
Rieti 
Viterbo 
Ometo 

Civitb Vccchia 
Froamoue, with Pontecorvo 
kBenevento 


Ai'enin 

English Square 
Miles 

ronnlatlon 

In 1S,)3 

1752 8 

326,609 

1859 2 

876,631 

1094 

244,524 

718 8 

218,433 

701 5 

175,994 

1414 6 

267,751 

6718 

62,013 

441 8 

176,519 

866 

243,104 

820 

42,991 

386 7 

110,321 

476 3 

01,016 

1655 6 

234,633 

1176 9 

136,029 

631 7 

78,688 

1168-9 

128,324 

316 6 

29,047 

380 

20,701 

739 9 

154,559 

61 3 

23,178 

16,000 8 

8,124,768 


Modena On the Adriatic the coast extended 140 miles, 
from the mouth of the Tronto (Truentus) to the southern 
mouth of the Po, and on the Tyrrhenian Sea 130 miles, 
from 41" 20' to 42" 22' N lat. See vol xm Plate YL 
The divisions shown above were adopted on December 
21, 1827, the legations being ruled by a cardinal and tbo 
delegations by a prelate Previously the several distncts 
formally recognized were Latmm, the Manttuna (or sea- 
board) and Campagna, the Patrimony of Saint Peter, the 
duchy of Castro, the Orvietano, the Sabina, Umbria, the 
Perugino, the March of Ancona, Romagna, the Bolognese 
the Ferrarese, and the duchies of Benevento and of 
Pontecorvo 

Tho queation of the ongin of the territorial junsdiction of the 
pope has been treated under Popedom (vol xix p 496) With 
the moral and ecclesiastical decay of the papacy m the 9th and 
10th ceutunes much of its territorial authority slipped from its 
grasp , and bj the middle of tbe 11th century its rule was not 
rccognizod beyond Rome luid the immediate vicmi^ By the 
treaty of Butn (February 1111) Paschal IL was compeUed bi the 
emperor Henry V to surrender all the possessions and royalties 
ot the church, but this ticatj was soon afterwaids repudiated, and 
by the will of Afatuda, countess of Twscanj, the papal see was 
enaWed to lay claim to new terntones of meat value Bi the 
capitulation of Neuss (1201) Otto IV recognized the ixiiiol authonti 
over the whole tract from Radicofaui in Tuscany to the pass of 
^perano on tJjo Neapolitan frontier— the etarcliote of Baveuna 
the Pentapolis, the Jlarch of Ancona, the bishopric of Spoleto! 
Alatilda s jwrsonal estates, and the couutahip of Bnttenoro but a 
good deal of the territory thus desonbed remained for centuries an 
object of ambition only on the •part of the popss 'The actual 
Baveuna, ^cona, Bologna, Ferrara, Ac , dates from 
the 16th ccuturj The States of the Church vere of courae sub 
merged for a tune by the ground swell of tho French Revolution 
but tliey appeared again in 1814 In 1849 they received a consfa' 
tution cfe the formation of tho kingdom of Itah m 1860 thov 

biAiiOo bee Mechanics 

atationerj are 
emWd all writing materials and implements, together 
with the numerous appliances of the desk and of mer&ntile 

to these, the term 
]eather*and°SL‘^°'’°^ miscellaneous assemblage of 
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Papbb, Puf, TtjfciL, SFALn,G-Mji\, &Cj hut in connexion 
w itli tlio separata indiisti j of a conimoicinl stntionei there 
are n number of special operations and machines to nhich 
brief allusion maj bo made 

rnjitr Jlulinij — ^Tlio ruling of blue tiiul other colourotl bnoi js 
iibinlly done on n self feeding nnihinc proiukd nitli ns innin 
ruling pens ns there nro lines to bo nmdc, and tlu.se fired in 
pinllol order at iiitennls the width ot the ruled spaces The 
pens consist of grooi cd slips of sheet brass coming to a hue pioiiit, 
wIiilIi lu their upper part are colored hi a shea of felt saturated 
with a flowing ink, whoiKo each pen obtains tlio suppli required 
for tiaciiig its line The pajicr is cimed foiwaiil hj oiullcss tapes 
01 thrt1d^ wliioli pass around cihiukrs In a ixecnt form of 
iiiatiiine the rulers consist of metal disks with thin edges, which 
lake up printing ink from an iiidm iiibbci ejliiidor, «ml pniit 
the lines on the inpor ns it jiasses around a reioli mg ejlituki 
ihjifi folding machinery is used foi numerous 2 )uri) 0 iCs in tho 
statiouen trade, apart from its apidieation to tho folding of sheets 
for tho hookhiiidcr Dei ices for folding come most pronnnontl) 
foriiareliii connexion with the cm elope niniiiifacture, an industry 
whieh received an enormous doielopmcnt hj tho mtrodnaion of 
uuitoriii postage rates Iti enicIo[K. making tho folding is com* 
monli associated with gnnimiiig, and somotiincs with omhossiiig, 
111 the saino sjstciii of ninchiiiorj Tlio first e/fieuiit automatic 
iiinchiiio for cm elope manufacture was doused bj Ediiui Hill 
and AVarreii dc la Ihic, and bj tliom patented in 1845 Mnnj 
forms of till elope folding and gumming niachino iioir exist In 
making cm elopes the blanks aie first cut out hi shajicd cutters 
or luiiiclies acting at one stroke on a thickness of from 200 to 300 
sheets of paper These blanks in the latest form of niachiiionro 
guinmce) 111 a pad iihioli lakes gum from a roller and iircssos it on 
tho edges of tho paper, just as printing ink is receii od from cj hiiders 
and pressed on pa[K;r in pniitiiig The gummed surface of tho pad 
lifts each blank scparatcli, places itnndor a plunger, which, descoml 
111 ", tiasscs it to folders, w hoiico it is delii ored into a clip in an ciiulcss 
Iwid of coiisidorablo length Tho om elopes nro dolii ored into the 
clips in the baud at lUo rate of about 100 to 160 per inmute 

fbi iiluig and rundhing gii o riso to a rniigo of mndiiiics of vaued 
form and complcxiti 1 ho idea of perforating p iper so ns to allow 
of tho readi dotachiug of portions bj tcanng was concciied and 
patented in 1848 bi Sir Honri Archer Of such utiliti was Mr 
Archer's couccptioii deonicei bj tho twsl oflicc authorities ns n con 
lenience for detaching stamps from slieets that iii 1863 ho was 
awarded A4000 lor Ins patent lights The niiplioations of poifonv 
tion are now i cri numorous, but its, i alue still remains most obnoiis 
111 conneMon with tho dotaohment of adhesii o 8tami« from sheets 
^ umhfrind and Paging constitute nuother senos of stahoiicrj 
omi-itions, for whieh iiigomous machines hai o been doi isod J or 
coiibeeiitii c numbci lug a senes of wiuting disks arc ciunloj cel, on the 
pcnpheri of whieh tho sciics of digits 1 to 0 aro raised Tho outer 
disk moves a number after each iiiiprossiou, tho second disk iiioics 
once in ten times, and so ou. thus niitoiuaticoll} impntiling consccu 
ine nuiiibii', UP to the limit of the disks on tho mnehino. Such a 
nuchiiie prints ouli on oiio side of the ijaiwi, and ivhoro tho 
numheiiuLis required on both sides the disks must ho geared to 
iiioie two places, mmiheniig onlj odd oi oi eii niinibori, two print 
lugs being thus required ioi pi intiiig right and left consecutti^ 
an endless band maehiuo is used, which piuits'nltcniatclj bdow 
and aboie for tho two sides of tho sheet 


STATISTICS Tho Mord ‘‘statistic” is derived from 
Iho Latin which, in the so-cnllcd Middle had 

come to mean n “state” m the political souse ‘ Statis- 
tic,” thoiefore, oiiginallj denoted inquiries into tho con- 
dition of a state Since tho beginning of the IStli centiup 
the denotation of tho iioid hns been extended so ns to 
include siibiccts onlj mdirectlj connected Milh pohtim 
ornamrations, while at tho same time the scope ol tiio 
iiiiestigations it implies bos become more definite, and nt 
the present dav max bo said, for pi-nctical puiposes, to bo 
fixed though there mo still control orsics ns to tho position 
of statistical studies in relation to other departments ot 
scientific procedure 

V — Tho origin of iiliat is now known ns statistic 
fGei Dif Slati’td , Fr La Siatistigue, 'itn\ StaUdna) 
can onh be leferred to biieflj hero As M Mnunco 
Block has obsen ed in commoiicing bis admirable trcatis^ 
“it is no exaggeration to saj that statistic has existed 
oicr since there were states” For tho first ndmimstra- 
tiie act of the first regular Goiernmont was probably to 
number its fighting men, and its next to ascertain with 


some degree of accuracy wbnt amount of taxation could 
bo loiicd on tho romnindoi of tho community As hunmu 
societies became more and more highly oigamzed, tlicie 
can bo no doubt that a very considerable body of olhcnl 
statistics must haxo come into existence, and been con 
stnntly used by statesmen, sololj with a i lew to adnnnis 
tration Tho llomaus, who may bo described ns tho most 
businesslike people of antiquity, wcio caicful to obtain 
accumto information regarding tho resouices of tho state, 
and tliej appear to haio caincd on the practice of taking 
tho census, a \ory coinprohonsii o statistical opemlion, 
with a regularity which has liaidlj hoen surpassed in 
modem tunes As to tho cflicicncj of tho work done wo 
have unfortunatolj icrj little information, hut those who 
mo curious on the subject maj be rofoired to an article by 
Dr Hildebrand, entitled “Dio aiiitlichc Boiolkcrungs 
statistik im altou Bom,” printed m tho Ja?iibwh jiii 
J^attonaloloiiomie mid StaMil, 1866, p 82 

Statistics, or rather tho matornl for statistics, therefore 
existed at a very early period, but it was not until wilhm 
tho last threo centuries that systematic use of tho infornia- 
tion aiailablo began to bo made for purposes of micstiga 
tion and not of mere ndmuustration According to il 
Block, tho earliest work in which facts pioiiouslj known 
only to Gomrnment ofhcials wore published to the world 
was a lolumo compiled bj Francesco Sansoimo, entitled 
Dll Goveiiio ct AmvimislraMHc dt Divasi lUgni ti liepitb- 
hc/ie, which was printed in Yonico and bears tho date 
15S3 Other works of n similar kind wore published 
towards the end of tho 16th conturj m Italj and France 
Bc^nirding these and othoi early books on tho subject 
reference max bo made to Fallati’s Einhdung ut dn 
Wis^emliaft dei Staiidtl, Dr G B Salxiom’s preface 
and notes to bis translation into Italian of Dr Majrs 
work on statistics, and other authors mentioned at tho 
close of this article 

Works on state administration and finance continued 
to ho published during tho first half of tho 17th couturj, 
and the tendonej to employ figures, which xicro hard j 
used at all bj Bansoxmo, became moio morked, cspeciallj 
in England, whore tho facts connected with bills of 

mortality "had begun to attract attention 

In t4 xcar 1660 Hcriuanu Conring, “professor of 

medicine and politics," a rather J.! 

unixcrsitx of Helmstidt, xx-as in the habit of gixin,, 
lectures in which ho nnaljsed nnd discussed tlio cn cum 
stances existing in various countries, in so fai as tlicj 
affected tho happiness of the inhabitants Connngs 
example was folloxved by other 
elsewhere, to whom roforonco is made bj Block 
pp 6, 6) and Haushofor {Lein- mid JLindlnnh, p 10, 

"'"tL bestkwovm member of the “descnptixo” school 
xxas Achonwall {1719-1772), who is sometimes spoken of 
ns “tho father of modern statistics,” but, as his jirocedui 
xxas essentially tho same as that of Conring, though it was 
rrricd ont mle fuUj, the title has not been } 

«nxvnted It is gonomllj admitted, liowcxcr, tint Ac i 
Ss work gave a great impulse to the pureuit of he 
studies xxluclfnro now included under the title of stnt ^ 

ffdcfic 111 the first two editions (li 4 


18 usually credited with being 

use of the word ^*“1} regarding the stale 

collection of “notcworllij matters regara g 
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{Siaatsmey iMixrdigleUen), but the claim has been disputed 
by M Block, who points out that the term colltgvim. 
staixsticum had been previously employed by Schmeitzel, a 
follower of Conring, whose lectures at Jena were no doubt 
attended by AchenwalL 

In any case statistics, in the modern sense of the word, 
did not really come into existence until the publication by 
J B SuBsmileh, a Pcussinn clergyman, of a work entitled 
Die gottltche Ordnung m den Veiandmmgen des Mensdir- 
lichen, Geschlechts aus dem Gehurt, dem Tode, und der 
Fortpflamvng dmdhen ermestn In this book a system- 
atic attempt was made to make use of a class of facts 
which up to that time had been regarded as belonging to 
“political arithmetic,” under ivhich description some of 
the most important problems of what modern writers term 
“ vital statistics ” had been studied, especially in England 
Siissmilch had arrived at a perception of the advantage of 
studying what Quetelet subsequently termed the “ laws of 
large numbers.” He combined the method employed by 
the Conring-Achenwall school of “ descriptive statistics,” 
whose works were not unlike modern school-books of geo 
graphy, ivith that of the “political ahthmeticians,” who 
had confined themselves to investigations into the facts 
regarding mortality and a few other similar subjects, 
without much attempt at generalizing from them 

Political arithmetic had come into existence in England 
m the middle of the 17 th century, or about the time 
when Connng was instructing the students of Helmstadt 
The earliest example of this class of investigation is the 
work of Captain John Qrannt of London, entitled Natuml 
and Political Amotaitons made upon the Sills of Ifortahtg, 
which was first published in 1666 This remaikable 
ivork, which dealt with mortality in London only, ran 
through many editions, and the line of inquiry it sug- 
gested was followed up by other writers, of whom the 
most distinguished was Sir William Petty, whose active 
mind was naturally attracted by tbe prospect of raakmg 
use of a new scientific method in the class of speculations 
which occupied him Sit William was the first writer to 
make use of the phrase which for nearly a century after- 
wards was employed to describe the use of figures in the 
investigation of the phenomena of human society He 

subject, which was published 
in 1683, Five Essays in Foltitcal AnihmeltcL Other 
w liters, of whom Halley, the celebrated mathematician 
and astronomer, was one, entered on similar investigations, 
and during the greater part of the Z8th century the num 
ber of persons who devoted themselves to “arithmetical” 
inquiries into problems of the class now known as statis- 
tical was steadily increasing Much attention was given 
to the construction of tables of mortality, a subject which 
nacl a great attraction for mathematicians, who were eager 
to employ the newly-discovered calculus of probabihties on 
concrete proWems Besides Halley, De hLvre, LapW 
and Euler busied themselves with this branch of 
Attempts were also made to deal with figures as 
^18 of pohti^ and fiscal discussion by Arthur Young 
MirabwS^ historical writers, as well as by the two 

It is now necessary to return to Sussmilcb, who as 
alreadj mentioned, endeavoured to form a general theory 
of society, based on what were then termed “arithmetical ” 
premiss^, treated nearly on the hues laid dov^S by Si 

“"‘I® qnStttetiTe 

a^gregate^ibservation as an instrument of social inquwv 

a^ e support a foregone conclu- 

Pm’ ,1 H 1 v ^ mentioned shows 

Lilt iievertbeless his work was a most valuable one sinea 

pointed out a road which others who had no deare to j 


procure evidence in favour of a particular system of 
thought were not slow to follow M Block makes tho 
following remaiks on the influence exercised on his con- 
temporaries by the w ork of Sfissmilch — If the author of 
the G(Ml\che Ordtiung bad been a professor his influence 
would have been much greater than it was In maintain- 
ing that the movement of population is subject to law, 
that there is a regularity in the recurrence of such pheno- 
mena which allows of their being foreseen, he cast into tho 
public mind a leaven which has evidently contributed to 
the progress of science ” Although for many years after 
the appearance of Sussmilch’s book there was a good deal 
of resistance to the introduction of “anthmetic” ns the 
coadjutor of moral and political investigations, yet, practi- 
cally there was a tacit admission of the usefulness of 
figures, even by the chiefs of tbe so-called “descriptive” 
school On the other hand Sussmilch’s success was the 
origin of a “ mathematical " school of statisticians, some of 
whom earned their enthusiasm for figuies so for that they 
refused to allow any place for mere “ descriptions ” at all 
These two schools have now coalesced, each admitting the 
importance of the point of view urged by tbe other They 
were, however, still perceptibly distinct even ns late as 
1850, and the ignorant hostility with which manj people 
oven among the cultivated classes still regard statistical 
inquiries into the nature of human society may be re- 
garded as a survival of the much stronger feeling which 
showed Itself among “orthodox" professors of Ian and 
etonomies on the pubhcation of Sussmilch's treatise 
M. Block 18 of opinion that the descriptiv e school, by 
whom figures are regarded merelj as accessories to and 
illustrations of the text, would have maintained its position 
even now but for tho estabhshment of official statistical 
offices and the influence of the great Belgian Quetelet 
Quetelet’s work was certainly “ epoch-making ” lu a far 
higher degree tlian that of any of his predecessors To 
the impulse created by him must be attributed tbe founda- 
tion in 1835 of the Statistical Society of London, a body 
which, though it has contributed little to the discussion of 
the theory of statisticB, has had a considerable and v cry 
useful influence on the practical work of carrying out 
statistical investigations in the United Kingdom and 
elsewhere Queteiet's works were numerous and multi- 
farious, but his most important contribution to the growth of 
statistical inquiry was his investigation of the theory of pro- 
babilities as apphed to the "physical and social” sciences, 
contwned in a senes ot letters to the duke of &axc Cohuig 
and Gotha, and published in 1846 Quetelet was above 
all things an exponent of the “laws of largo numbers” 
He was especially fascinated with the tendency to relatn e 
constancy of magnitude displayed by tbe figuies of moral 
statistics, especially those of crime, which inspired him 
with a certain degree of pessimism His conception of 
an average man (Thomme moyen) and his disquisition on 
tJie "curve of possibility" were most important contribu- 
tioiw to the techmeal development of the statistical 
metho^ though, M nr Block observes, their value may 
^ve been somewhat exaggerated by subsequent writera 
(Bloci^ ch 1 . p 16, and ch v p 113 sol It « -not 
possible to enter at length into Quetelet’s woik in con 
nexion with statistical science At the close of this article 

Si ttose of his works whiAar^ 

Jik^y to of use to students of statistics 

of on the development 

I the fact that, though there 

wo controversy between the “descriptive” and antb- 

UM been transformed into a discussion of another kind 
queston tag ,hea.„ aek TfsjZe 
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Df statistics as w cll as a statistical method It is true that 
a few books Mere {lublishcd between 1830 and 1850 in 
which the politico geographical description of a country is 
spoken of as “statistics,” which is thus distinguished from 
"political arithmetic” The title of Knies’s great work, 
Dit SlatishL als selbstamhgc IJ'itwiw/my/ (Cassel, 1850), is 
especially noteworthy as showing that the nature of the 
controversy was changing The opponents of Sussmilch 
maintained that "political arithmetic” ought not to bo 
spoken of as statistics at all They clung to tho concop 
tions of Conring and Achenwall, to whom "statistics” 
represented “ Staatenkunde ” or “ Staatszustandskundo,” 
or, as Horzberg, ouo of Achenwall’s followers, called it, 
"die Kcnntniss \ on dcr politischen Verfassung dor Staaten ” 
Knies claimed that the really “scientific” portion of 
statistics consisted of tho figures employed As Haushofci 
says, “ his starting point is political arithmetic ” 

Some ominont statisticians of tho latter half of the 
present century agree w itli Kiiios, but tho majority of tho 
modern w ritors on tho theory of statistics have adopted a 
slightly different mow, according to which statistics is at 
once a science rolatmg to tho social hfo of man and a 
method of vivestigation apphcablo to all sciences Tins 
\ lew is ably maintained by Mayr, Haushofer, Qabaglio, 
and Block, who may bo taken to represent tho opinions 
held bj tho majority of statisticians on tho Continent 
Having dealt as far as was possible, within tho limits of 
this article, with tho history of statistics, wo may hero 
enter a little more minutely into tho views of the ousting 
Continental school This is all tho more necessary because, 
singular to say, there has been no sj stcinatic exposition 
of tho subject in England Isolated dicta have been 
furnished bj high authorities, such as tho late Dr W A 
Guj, Prof Ingram, Sir Haw son W Raw son, Mr Robert 
Giffcn, and to some extent also by John Stuart Mill, 
Buckle, Sir George Cornowall Lewis, and other historical 
aud economic writers There are also monographs on 
particular points connected w ith tho techmqve of statistical 
in\estigation, such as tho contribution made by Mr F Y 
Edgeworth to tho discussions at tho jubilee of tho Statistical 
Society in 1885, and some of tho obsoriations contained 
in a paper by Iilr Patrick Geddes, entitled An Ancilgsis of 
the Pi inciples of .Economics, read before tho Royal Society 
of Edinburgh in ISSl Prof Foxwell has also lectured 
on the subject of statistics in his capacity of Howmarch 
lecturer at Uni\ orsity College, London But there has been 
no attempt to deal with tho subject in a systematic way 
Tho practice of statistical inquiry, on the other hand, has 
been carried on m England with a high degree of success 
With regard to the few iniasions of tho domain of 
theory attempted by English writers, it may bo observed 
that tho authorities above mentioned are not unanimous 
Dr Guy as well as Sir Raw son Rawson, who handled the 
subject with great ability at the jubilee meeting of the 
London Statistical Society in Juno 1885, both claim that 
statistics IS to bo regarded as an independent science, 
apart from sociology, while Prof Ingram, who presided 
o\or Section F at tho DubUn meeting of tho British 
Association in 1878, maintained that statistics cannot 
occupy a position co-ordinate with that of sociology, and 
wont on to say that they " constitute only one of tho aids 
01 ndiniiiicula of science.” ^Ir Qiften has also expressed 
himself advoreoly to tho Continental doctrine that there 
IS an independent science of statistics, and this opinion 
•appears to bo tho collect one, but, as Dr Guy and Sir 
Rawson Rawson haio tho support of tho gieat bodj of 
systematic teachmg emanating from distinguished Con- 
tinental statisticians in support of their mow, while their 
opponents have so far only tho ohiiei dicta of a few eminent 
jiien to roly upon, it appears needful to examine closely 


tho MOWS held by tho Continental authorities, and the 
grounds on which tJiey are based 

Tho clearest and shortest definition of tho science of 
statistics ns thus conceived is that of M Block, who 
describes it as “In science de rhonimo M\ant on soentt 
en tant qu’ollo pout dtro oxprimde par les chiffros ” Ho 
proposes to give a now name to the branch of studj thus 
defined, nanielj^, “Demography” Ufayrs definition i*. 
longer He defines tho statistical science as “ die sj stenia- 
tischo Darlegmig und Erortorung dor thats ichlichon A or- 
gingo und dei aus diescn sich ergebonden Gesetzo dcs 
gesollschaftlichen menschlichcn Lobens auf Gmndlage 
qunntitatii cr Massonbeobachtungeu” (thosjstematic state 
ment and explanation of actual events, and of tho laws 
of man’s social life that may bo deduced from these, on 
tho basis of tho quantitative obscnation of aggregates) 
Gabaglio’s view is practically identical w ith those adopted 
by Mayi and Block, though it is differently oxpiessed 
He says “ statistics may be interpreted in an extended and 
in a restricted sense In tho former sense it is a method, 
in the latter a science As a science it studies the actual 
social political order by means of mathematical induction ” 
This discussion regarding tho natme of statistics is to a 
largo extent a discussion about names There is rcnllj 
no difference of opinion among statistical experts ns to 
tho subject-matter of statistics, the only question being — 
Shall statistics bo termed a science ns w cll as a method 1 
That there are some inicstigations in which statistical 
procedure is employed which certainly do not belong to 
tho domain of the supposed statistical science h gcnernllj 
admitted But, ns already shown, an attempt has been 
made to claim that tho phenomena of human society, or 
some part of those phenoinona, constiUite the subject 
matter of nn independent statistical science. It is not ensj 
to see why this claim should bo admitted There is no 
reason either of convenience or logic why the use of n cci lam 
scientific method should bo held to ha\o created a sciciuo 
in one department of inquiry, while in others tho said 
method is regarded merely as an aid in investigation 
earned on under the superintendence of a science already 
m existence It is impossible to get o\er tho fact that in 
meteorology, medicine, and other physical SLiences statist 
ical inquiries are plainly and obviously examples of tho 
eniploj ment of a method, like microscopj , spectrum 
analysis, or tho use of tho telescope Why should the 
fact of then employment in sociologj bo considered ns 
authorizing tho classification of tho phenoinona thus dealt 
ivith to foim a now Bcioncol 

Tho most offectno argument put forward bj tbendvo 
cates of this view is tho assertion that statistics arc 
merely a convenient aid to iniestigation in the majority 
of sciences, but are the sole method of inquirj in tho cn ''0 
of sociology Dr Mayr especially {GeseLmdivgl eit, Ac , 
p 14 se) makes use of this argument, and illustrates 
It with his usual ability, but his reasoning is xorj fai 
from being conclusive 'Wlicn, indeed, it is tested bj 
reforonco to tho important class of social facts wliicli arc 
named economic, it becomes obvious that the argument 
breaks down Economics is a branch — the onlj scionti 
ficnlly organized branch — of sociologj, and statistics nro 
largely used in it, but no one, so far as we are ay re. Ins 
proposed to call economics n depart ment of hlat isticM 
Lenco Sir Rawson W Rawson, it is truoj 
proposed to throw over the tcmi "sociologi « 
and to desciibe the study of man in the ^ 

“statistics,” but common usage is too fiimlj fixed 

this alteration of noincnclalure practicable men if t c 

desirable Tho existence of work, of Mr lier^ 
Spencer and Dr Schafllo alone would render the nttcmptc 

alteration abortixc 
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Althougli, however, the above considerations forhid the 
acceptance of the Continental opinion that the study of 
man in the social state is identical with statistics, it must 
he admitted that without statistics the nature of human 
society could never become known For society is an 
aggregate, or rather a congeries of aggregates Not only 
that, but tbo individuals composing these aggregates are 
not in juxtaposition, and what is, from the sociological 
point of view, the same aggregate or organ of the “body 
pohtic” is not always composed of the same mdividuals 
Constancy of social form is maintained concurrently with 
the most extensive changes in the collocation and identity 
of the particles composing the form A “ nation " is really 
changed, so far as the individuals composing it are con- 
cerned, everj moment of time by the operation of the laws 
of population Bat the nation, considered sociologically, 
remains the same in spite of this slow change in the 
particles composing it, jnst as a human being is considered 
to be the same person year by j ear, although year by year 
the particles forming his or her body are constantly being 
destroyed and fresh particles substituted. Of course the 
analogy between the life of a human being and the life of a 
human community must not he pressed too far Indeed, m 
several respects human communities more nearly resemble 
some of the lower forms of animal life than the more 
highly organized forms of animal existence There ate 
organisms which are fissiparous, and when cut in two form 
two fresh independent organisms, so diffused is the vitality 
of the original organism , and the same phenomenon may 
be observed in regard to human communities. 

Now the only means whereby the grouping of the 
individuals forming a social organism can be ascertained, 
and the changes in the groups year by year observed, is 
the statistical method Accordingly the correct view 
seems to be that it is the function of this method to make 
perceptible facts regarding the constitution of society on 
which sociology is to base its conclnsions It is not 
claimed, or ought not to be claimed, that statistical inves- 
tigation can supply t/ie Wwle of the facts a knowledge 
of which wall enable sociologists to form a correct flieoiy 
of the social life of man. The statistical method is 
essentially a mathematical procedure, attempting to give 
a quantitatiie expression to certam facts, and the resolu- 
tion of differences of quahty into differences of quantity 
has not yet been effected even in chemical science In 
sociological science the importance of differences of quahty 
IS enomoos and the effect of these differences on the con- 
elusions to be drawn from figures is sometimes neglected, 
or sufficiently recognized, even by men of unquestionable 
ability and good faith The majonty of politicians, social 
reforme^ and amateur handlers of statistics generally 

conclusions that seem good to 

and t quantities which are heterogeneous, 

and as comparable quantities which are not comparahS 
co^cientious and intelligent inquirer the 
mistakes m using statistics prepared 
by other persons is very great There are usually «pij 
m the simplest statistical statement the 
opr-onf «afme of which are known only to tho 
perBons who have actually handled what may L called 
1^0 statistics m quSn a^dm 
cflnnni oomplei statistical statements the “outsider” 
^nnot ^ too careful to ascertain from those X com 


ance of the quantitative observation of these phenomena. 
The class of phenomena of aggregation referred to includes 
only' such phenomena as are too large to be perceptible to 
the senses It does not, eg , inclnde fiUch phenomena as 
are the subject-matter of microscopy Tilings which are 
very large are often quite as difficult to perceive as those 
which are very small A familiar example of this is the 
difficulty which is sometimes experienced in finding tho 
large names, as of countries or provinces, on a map Of 
course ^the terms “large,” “too large,” “small,” and “too 
small ” must be used with great caution, and vnth a clear 
comprehension on the part of the person using them of the 
standard of measurement implied by the terms m each 
particular casa A careful study of the first few pages of 
De Morgan’s Differential and Integral Calcwlvs will mate- 
rially assist the student of statistics in attaining a gras 2 J of 
the prmciples on which standards of measurement should 
be formed. It is not necessaiy that ho should become 
acquamted with the calculms itself, or even possess any- 
thing more than an elementary knowledge of mathematical 
science, hut it is essential that he should he fully couscious 
of the fact that “large” and “small ” quantities can only 
be so designated with propriety by reference to a common 
standard. 

Sources whence Statistics are Dented— The term “slafashcs" 
m tho concrete senso moans systematic arrangements of figures 
representing “pnmarj statistical quantities.” A pnmary statist- 
i«I quantity is a. number obtained from numbers reprcsentin" 
phenomena, with a view to enable an observer to perceive a certain 
other phenomenon related to the former as whole to parta Tliev 
represent either a phenomenon of existence at a given point of tune 
or a phenomenon of accretion dnnng a given penod As examples 
may be mentioned the number of deaths in a given distnct dunn" 
a mtm time, the number of pounds sterling recciv ed bv the London 
and Aorth AVestem Hailwav durum a given time, and the number 
5*,, of mm that fell at Gi^nwicli dnnng a /men hxat 

other evamples are tho number of tons of pig iron lying in a pw- 
facuiar store at a gimi date, the number of persons residing (the 
term “residing” to bo sncciallj defined) in a given temton at a 
^ven date and the number of pounds sterling representing tbo 
TOv ate deposits of the Bank of Biigland at a given date 
Snimry hMislieal Quantities ate the result of labours earned 
on either (A) bj Governments or (B) by individuals or pubhc or 
pm ate corporations j >4 ^ 

A GotemmentStatishes —[I) A vast mass of statistical material 
of more or less value comes into existence automntically in modem 
mtes in consequence of the ordinaiy administrative routine of 
departments To ftis classbelong tbo highly important statistical 
information published in England by the registrar general the 
Fnpemni rssued bj the Local Govemmenf Bo^rf. the 
reports of inspectors of prisons, factanea, schools, and those of 

statements of trade and nawgafion 
There are also the v anons returns 
compiled and issued by the Board of Trade, which is the body most 
^tistical bureaus With which mosttoreinn 
Gover^ents are furnished. Most of the Government deparfmeuts 
publish some statistics for which they are solely respSe ^ 
matter and form, and thev are ren lealous of their 
right to do so, « fact which is to some extent detnmeiital to that 
nni ormityas todatcs and periods which should bcXid^l of 1 
well-orgamzed ^stem of statistics. Einally way bo menUmed thl 

qnantilics knoi^ ^The^iet 

nothing to he desired in nf T^rs, wlixcli leave 

uiay^added t“ny ^%esl 

mncli the same form hv all are obtained in 

often possible to c^paro L fil'^^i^T^ it is 

and thus obtain evidenw as to 1® couutnes, 

hut in regard to others there am *} phenomena of each, 

difficult ^ differences wiucb make comparison 

callkl administefara 

ordering from time to tuna ' “te in the habit of 

b m nme to time special inquiries into special suloecto 
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of intcreat, either to obtain additional information necdfal for 
ndministmtii o purposes, or, in countries jwsscssod of rcprosontativo 
institutions to supplj statistics asked foi bj parliaments oi con 
grosses. It IS not neccssarj to refer particularly to this closs of 
statistical information, o\oopt in the ease of tlio census TJiis is 
an inquiry of such groat importance that it may bo regarded ns one 
of the regular ndministrotiro duties of Governments, though ns the 
census is only taken once in a senes of years it must be mentioned 
under the head of occasional or special inquiries undertaken by 
Goiernments In the United Kingdom the nork is done by the 
registrars general who are in office nhen the period for taking the 
ronnis conics round On the Continent the work is cameo, out 
bj the statistical bureaus of each coiiiitty,— except France, whore 
it IS under tlio supervision of tbo minister of the intenor For 
further infoi motion on tins subject rororoiico maj bo made to the 
excellent chapter in M Maurice Block’s Tmild entitled “ Rcconsc 
ment ” See also “ Instructions to the Siipermtondcnt Kogistrar 
of Births and Deaths ns to his duties in taking the Census,’ 1871, 
also OrNSps, vol s p 834 sj , , , 

B The prinnn statistical quantities for which individuals or 
corporations are respousiblo inaj bo dimdod into three categories. 

(1) Among those uhieh are compiled in obedience to the low of 
the land arc the accounts furiiishoil bj iiiuiiicipal corporations, by 
railuaj, gas, water, banking, insurance, and other public companies 
makin" returns to the Board of Trade, bj trades unions, and by 
other bodies ^shlch ate obliged to make returns to the registrar of 
fnoiidh societies The information thus obtained is published in 
full bj the departments receiving it, and is also furnished by the 
coinvauics tliGuisoUoa to tlicir proprietors or incmocrs 

(2) All cnornions mass of statistical information is furnished 

loliintarily bj public companies lu tho reports and accounts 
winch, in accordance with their articles of nssociatiM, are pre 
Ecntcd to their propnetors at stated intonala With theso 
statistics may ho classed tho figures furnished bj the vnnoiis trade 
associations, some of tliem of groat imno^nce, such as Idoyd s, 
tho London Stock Evchaiigo, tho British Iron Trade Assoention, 
tlio London Coni Evchango, tho Institute of Bankers, the Institute 
of Actuaries, and other such bodies too numerous , 

(31 There aro cases in wliicli individunls have devoted themselves 
with more or less success to obtaining onginnl statistics on special 
points Tlio great work done bj Mesm Bobm and Wagner in 
amvuig at an approximate cstimoto of tho population of the earth 
docs not belong to this categorj, thongh its wsulta are really 
pninarj statistical quantities Manj of those 
nmved^at hi a direct process of ennmorotion at all, 
om iiitjccsscs of iDfcrencc. It need hardlj bo said that it is not 
CMy Tor indiudunls to obtain tho matenals for any primary 
statistical qiiantitj of importance, hut it has been done in some 

on Prmanj Staiisliwl QmnUiiei ~On\y 
a bnef descnption of inattors conneoted 

statistical method con bo given in tins articla In order to form 
statistics proporli so called tho pninaiy statistical qnanhtiw must 
bo foimcd^into tables, and in tho formation of tliMO tobies lies tho 
art of tho stotisticiaii It is not a i on diBicnlt 
cinlcs relating to it have been proporlj grasped, but those i^onra 
unfamihar wUh the subject are apt to underrate the difficulty of 

The first thing to be done in tho construction 
n taE to-form a clear idea of ivliat tho table is to show, and to 

S^pL that Idea - — ^Sfol S wasroFtSSnd 
frequontlj nocessaif that such 

assertions whicli aro widoli behoicd, it has a ^ w taLs witl 
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its clearness Tlioro might bo columns showmg the increase oi 
decrease for each county and for tho whole kingdom dunng tho 
ton years, and anotlior colnmn showing vrhat projwlton, oxpi^scd 
lu porcoutogos, these increases or decreases boro to tho figures for 
tlio earlier of tlio two years Then there might ho two colnmns 
showing what proportions, also expressed as percentages, the 
figuros for each county boro m each year to tho figures for tho 
idiole kingdom The nine column table thus resulting would 
still bo simple, all tho figures being merely explicit assertions of 
facts which are contained implicitly in tho original “primaries ” 

Complex Tables — Suppose now wo have another table precisely 
similar in form to tho first, and also rclntmg to tho counties of 
England, hut giiing tho number of houses existing m cacli of them 
at the samo two dates A combination of tbo two would form a 
complex toblc, and on applicabon of the processes of antbmctie 
would make evident a number of fresh facts, all of which would he 
implied in tho table, W would not he obvious to most people until 
explicitly stated 

Tlio technical work of tbo statistician consists largely in opera 
tioDS of which tho processes jnst referred to arc types 

Proportions — Tho most usual and tho host mode of oxprcssmg 
tho proportion horno bj ono statistical quantity to another is to 
state it as a percentage In some cases another method is adopted 
— ^namely, that of stating tlio proportion in tho form “ ono m so 
roauj ” This method is generally a had ono, and its use should 
be discouraged os mucb as possible, tho eliiof reason being that 
tbo changing portion of this kmd of proportionol figure becomes 
greater or less inversoli , and not directly, os tho phenomenon it 
roprosonls increases or aimmishcs 

Averages —Kvevages or means are for statistical purposes 
divided into two classes, tho gemtlneal and arithmetteal An 
anthmotical mean is tho sum of all tho members forming tho 
series of figures under consideration divided by their number, 
without rcferonco to thoir wtgU or rclativo impprtanco among 
tbomsolvos A gcomotncal moan is the sum of such ligiires 
dtiidod by their number, with duo allowance made for tlioir 
wreighk An example will make this clear, and tho simplrat exam 
plo IS token from a class of statistical quantities of p peculiar kind 
—namely, vnees Tho price of a given nrhclo is tho approximate 
mathematical expression of the rates, m terms of money, at whioli 
oxchonees of the article for money were actually made at or otomt 
a ciion hour on a given doy A flotation of pnee such os opprara 
in a daily price list is, if thoro has boon much Ductaabon, oi^ a 
very rough guide to tho actual rates of oxchnngo that^havo been 
tho basis of the succcssivo bargains making np tho doy s busincM. 
But let us supiioso that tho closmg pneo each day may ™ 
os a fair rcprosontnbvo of tho day 8 transoebons, aud 
suppose tliat wo desiro to obtain tbo avemw pneo tbi^dara 
Now tlio sum of tbo pneos in'qnostmn dmaod by ^irty wo^d to 
tho anthmobcal moan, and its weak point wonld ^hat it mado 
noallowancofortho foot that tho hnsmoss done on ^ 

much lareor than that done on others, m other wor^ it treats 
them as bang all of ccmal weight Now if, as ” 
in some martote, we hovo a doily account of the total 
soW wo can weight tho members nccuratoly, “O'! c?n 
flioir ecometnofl mean There aro cases in which tho careless uso 
ffanCSneansmuiloads tho student of the so®'"! 
senouslv It is often comparatively easy to obtain anthmebral 
mannq unt difflcnlt to obtain goometncal means. Inferences based 
Tb ?to tema eloL of a^Slo should to subjected to tho most 

dSThw short survey of tho very 
nvcwiEos or mo^ns, it is needful to discuss bnefiy the 
phe^ono which they may sofoly to regarded ns 
tlioY have been properly obtained. Given n gcometno mean of a 

1000 men, and that tliexr avorago licight is 6 foot 8 

told nothmir farther about them, Tre can malto various W. 

It II potoblo tint ftir mj omM it " 

Af.xi j52!bKS 6 toll siidia S.'”i'(aS 
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of Jmonal deserves, liowe\cr, as httlo to bo accepted 
literally as Ins misleading allusions to Quintilian in llio 
same satire Of o\ onts in the life of Statius u o know 
little Ho married eaily a young widow, foi whom lie 
expresses tender affection in some of the few obviously 
sincere V crecs ho over wrote From his boyhood ho was 
victorious in poetic contests, — many times at his native 
citj' Naples, thrice at Alba, whore ho iccoivcd the golden 
crown from the hand of the emperor But at the groat 
Capitolmo compotitiou (probably on its third celebration 
in 94 A.D ) Statius failed to wm the coveted chaplet of 
oak leaves No doubt the extraordinary popularity of 
his Thehati hod led him to regard himself as the supremo 
poet of the age, and when ho could not sustain this 
reimtation in the face of rivals from all jiarts of the 
empire ho accepted the judges’ v erdict os a sign that his 
•day was past, and retired to Naples, the homo of his 
ancestors and of his own joung dajs Wo still possess 
the poem ho addressed to his wife on this occasion {Silv , 
111 5) It was a hard task to overcome her objections to 
turning her back upon the great capital Chief among 
them was that which arose from a fear lest it should prove 
difficult to find in Naples a husband for her daughter (by 
her first marriage , she had no children by Statius) 
There are hints in this poem which naturally lead to the 
surmise that Statius was suffering from a loss of the 
emperor’s fav our , ho mnj hav o felt that a w ord from 
Douiitian would have won for him the envied garland, 
and that the word ought to have been given In the 
preface to book iv of the Sihae there is inentiou of 
detractors who hated our poet’s slj le, and these may hav o 
succeeded in inducing a new fashion in poetry at court 
Such an eclipse, if it happened, must have cut Statius to 
the heart He appears to have relished thoroughly the 
rOlo of court-poet. The statement sometimes made that 
the elder Statius had been the emperor’s teacher, and had 
bestowed many fa% ours on bim, so lliat the son inlicrited 
a debt ol gratitude, seems to baAO no solid foundation 
Statius lauds tbo ompeior, not to discharge a debt, but 
rather to create an obhgatiou His flattery is ns far 
removed from the gentle propitiatorj tone of Qiuntihan as 
it IS from the coarse and crawling humiliation of Martini 
It IS in the largo extravagant stjlo of a nature in itself 
healthy and generous, which has accepted the theme and 
left scruples behind. In one of his prefatory epistles 
Statius dodnres that ho never allowed anj work of his to 
go forth without invoking the godhead of the divine 
emperor The poem on the equestrian statue of Domi- 
tian sot up on the Capitol {Sifv, i 1) is such colossal 
rodomontade that if the emperor had had a gram of 
humour in his composition he must hav e died of morn- 
nient on receiving it Statius had taken the full measure 
of Domitian’s gross taste, and carefully puts consuonco 
and sincerity out of viow, lest some uncasj twinge should 
mar his master’s onjoynient But in one poem, that in 
which the poet pajs Ins due for an invitation to the im- 
perial table, we have sincerity enougli. Statius dcarlj 
fools all the raptures he expresses Ho longs for the pow or 
of him who told the tale of Dido’s banquet, and for the 
V oice of him who sang the feast of Alcinous, that ho maj 
give forth utterance worthy of the loftj theme The poet 
seemed, ho sajs, to dine with great Jove himself and to 
receive nectar from Ganymede the cup bearer (an odious 
reference to the imperial fav ourite Earinus) All his hfo 
hitherto has been barren and profitless Now onlj has he 
be'^un to live in truth “O ruler over all the lands, and 
mighty father of the world which thou hast conquoroik 
do L ucumbent, see thee, thou hope of all mankind, and 
nurshng of aU the gods ? Is it mine to gaze from near at 
hand on thy features, with the vvino^mp and the feast 


beside me, vihite I am torhiddm io mel” The palace 
struck on the j^oot’s fancy like the verj hall of heav on , 
nay, Jove himself marvels at its beauty, but is glad that 
the emperor should possess such an carthlj habitation, lie 
will thus feel less desire to seek his destined abode among 
thoiniiiioitals in the skies Yet oven so goigeous a palace 
IS all too mean foi his greatness and too small for his vast 
presence "But it is himself, himself, that mj eager 
cj 0 has aloiio time to scan Ho is like a resting Mars or 
Bacchus or Alcidcs” Martial too swore that, were Jove 
and Domitinii both to inv ite him to dinner for the same 


daj, ho would jnefor to dine with the grcatei potentate 
oil the earth Plmj, however, has sketched for us the 
state dniners of Domitiau, where the coarse contempt of 
the tyrant overclouded the guests, and whore a man who 
still respected himself had torments to endure Martial 
and Statius wore no doubt suprouio among the imperial 
llattei-crs Each was the other’s only serious rival It is 
therefore not surprising that neither should breathe the 
other’s name Even if we could by any stretch excuse the 
bearing of Statius towards Domitian, he could never bo 
forgiven the poem entitled “The Hair of Flavius Earinus," 
Domitian’s Ganymede (Silo, iii 4), a poem than which it 
would bo hard to find a more repulsive ovamplo of real 
poetical talent defiled for personal ends. Well for Statius 
that ho did not, like Martial, live on mto the days of Norva 
to write sorry palinodes! Everything points to the con- 
clusion that ho did not survive his emperor — that ho died, 
in fact, a short time after leaving Borne to settle in Naples 
Apart from the emperor and his minions, the friendships 
of Statius with men of high station seem to have been 
maintained on fairly equal terms Ho was clearly the poet 
of society in his day ns well as the poet of the court 
As wot, Statius imqiicstioimbly shines m niaiij respects wlieu 
compared with tho other iwst Augnstans Ho vvas horn with 
oxwpliowal talent, and his iwotio ovprcssion is, with all lU faoUs, 
richer on tho whole and less forcwl, more hiiojant and nioro relic 
itons, than is to hofoundolsowlioro in thoSilvor Age ot]Utin i)Octry 
btatins IS at his host in his oocnsioual verses, tho Stltac, whicii 
have a clmractcr of their own, and in their host parts a oharni of 
their own Tlie title was proper to verses of rapid workmanship, 
on cvervdav thomos Statius pndwl himself on his powers of 
imni-ov isation, nnd lio seems to have boon quite equal to the 
Horatnm feat of dictating two hundred hues in an liour, whilo 
stamlingon one log Thoimprovisatoro was in high honour among 
the later Greeks, as Cicero’s speech for tho poet Arolnas indicates , 
and tho noetic contests common in tho early ompiro did niuch to 
stimiilnto ohihty of tl.o kind Statins Bjwaks of his 5ifwic 
(preface to book i ) as lm\ing ‘'stronmed from him under tlio 
inilnonco of sudden inspiration, and with a ccvtniu pleasure duo 
to their rapidih ’’ No ouo poem occupied more than two days , 
some came to birth at tlio dinner table , many vvbilo tbo ^ot s 
frioiul Polhus sat by liis side, and shuddered at the o““ocity of 
his poll (prefaco to hook iic) It is to this v olooity that tho poems 
owo their comiwritiv o freshness nnd freedom, along with their loos 
texture and their iiicaunlitv Thcro nro thirty two ]>ooms, div idctl 
into live books, each with a dedicatory cpistlo Of nearly four 
thousand lines whith tho books contain, more than five sixtlis arc 
hoxninotcrs Four of tbo inocos (coutaining nbout 4fi0 b««j «« 
vvntten m Uic hciidecasy llalnc motro, tho tiny inctro of Camllu . 
nnd tlicro is ono Alcaic nnd one Snppbio ode wMl 

theso metres are merely tho experiments of a poet who 
lint Ills strcngtli lies m tho hexameter, which in his hands shows 
greater freedom, variety, and music than it 
Cl other poets of tho Silver Latin Age ® 

“ 5ifwe’’ nro V i n V nrious Fii o poems nro devoted to 
tho emperor and his favountes, but of theso enough bas nlrca y 
bwii said. Six nro Inmcutaiious for dcntlis, or consolations to 
suniiors. Statius seems to hni o felt a siweial pndo ill this clna 
of his productions, and ccrtainlv, 
nnd convontioiml emplov incut of 

with othoi alfectstioiiB, ho sounds notes of pithos sucli ns oi 

ti» t™ i..f Ti.™ “ 

iiiodcni ilomosticilv m these' v erscs, and Statius 

l,°rc«»Ul»™to«.Uoa tUo d»m 
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officer of state Another group of the gi'ie pictvttesqne 

dcscTilitions of the villas and gardens of the poet s fnends. In 
these wo have a more vivid representation than elsewhere of the 

ciiivm/iTivi^vnfwa MmeA fwnvwlAAo t\f 4'1\a umni«>A 


than Fillip tt iveii iuiuivii id-LUi-s^ Lue ^aaswit oi lua nun A 
for so constmcting his conntiy house that light, air, snn, and 
leafage should subserve his luxury to the ntmost, while scope 
was left for displacing all the resources of art which his wealth 
enabled him to command As to the rest of the “ Silvae," the 
congratulatoiy addresses to fneiids are graceful but commonplace, 
nor do the jocose pieces call for epecial mention here. In the 
" Kaleudoe Decembres ” we have a striking description of the gifts 
and amusements provided by the emperor for the Homan popnia 
tion on the occasion of the Saturnalia. In Ins attempt at an 
epithalamium {Silv , i 2) Statins is forced and nnhamiy But 
the birthday ode in Lucan’s honour (Silv , ii. 7) has, along with 
the accustomed exaggeration, many powerful lines, and shows 
high appreciation of preceding Latin poets. Some phrases, sncli 
as "the untaught muse of high sonled Enmus” and “the lofty 
p^ion of sage Lucretius,” are familiar words with all scholara 
The ode ends with a great picture of Lucan’s spmt rising after death 
on winM of fame to icgions uhither only powerful souls can ascend, 
scorafnlly snmying earth and smiling at the tomb, or reclining 

in rClVftlllTn nm] aincnTt^ a -nAfsfA 4 .a 4-1..,. ^ ....l xt.? 


^ cuAbu oululug ait wie lomoi or Teuiinnff 

m Elysium and singing a noble strain to tbe Pompejs and tbo 
Catos and aU the “ Pnatsahan host,” or with proud tread exploring 
^rtarns and listening to the wailings of the guilty, and gazing at 
Aero, pale with agony as Ins mothers arengiogtorch glitters beloro 
nmeyes It is singular to observe how thoroughly Eero had been 
iv f I j succession as recognized at court, so that 

the Md Nero took no umbrage when bis flatterer in chief 

profanely dealt vnth his predecessor’s name 
The epic poems of Statins aro less interesting because cast in a 
commoner mould, but they deserve study m many respects Tliev 
are the product of long elaboration The " Thebais^ which the 
took twelve Years to compose, is in twelve books, and has 
“l£ ‘taloof Thebes ’’—the deadly strife of the 
» hrothera There is also preserved a fragment of an 
Aeltillm, consisting of one book and pait of another In the 

floweraof pathos and 
gem pictures, hut the trammels of traditioi^ 
the fMliwnabl® taste, and the narrow bars of education check con 
tJiraalh the poet s flight The pubhc idea of Xt an emo noem 
aWn^tb^n T and Statius would not have^ tow eted 

800VO tnO tllOllfiond poots of lus dfll in tllO ostmiftfinrl nf Ilia 

merelTwo™ emiodiment to the idea Not 

w S'® *1'® epics presenbed to him by neid 

A. if® 1 . could do was to sound the old notes vnth r 

successful, in the tue of wordsaud 

he carried certain litararv AC the eame time 

cular the eveesmve M?of Slifaf«hn “ P^^i- 

logical allusiM The most ®f 

described by epithets nr nAnnii».i> persons and places are 

connexion wit^ mytholo^i so that^™ » ®°"'° ^®*7 

Horachtns. The TheCf Wdte «* 

cpm is hindered and stormed actioned the 

onosisthofthepoem. fills 

Hon of character So ^nfara tete 
reader thathe who to a m^em 
Tdenus (Lucan rtaTdXr?L”Kth 

-- -- f at ,f he hP®?.'‘®<lcd to 
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STATUTE, or Act of Parliament, is a law made by tbe 
sovereign power in tbe state, that it^ tbe king, by and 
witb tbe advice and consent of tbe lords spiritual and 
temporal and commons in parliament assembled It 
forms a part of tbe lex satpta, or written law, which by 
Engbsh legal authorities is used solely for statutory law, 
a sense much narrower than it bore m Boman law To 
make a statute tbe concurrence of tbe crowm and the three 
estates of the realm is necessaiy Thus a so-called statute 
of 6 Eic II c 6, directed against the Lollards, was 
afterwards repudiated by the Commons as passed without 
their assent The vahdity of a statute was indeed at 
times claimed for ordinances such as that just mentioned, 
not framed in accordance with constitutional rule, and was 
actually given to royal proclamations by 31 Hen VTTT, c 
8 But this Act was repealed by 1 Edw VL c 12, and 
smee that time nothing: bnt a statute has possessed the 
force of a statutei unless indeed certain rules or orders 
depending ultimately for their sanction upon a statute 
may be said to have such force Examples of what may 
he called indirect legislation of this kind are ordem in 
council (see Pum Copnch.), by-laws made under the 
powers of the Public Health Act, and rules of court such 
as those made under the powers of the Judicature Acte 
and Acte of Sederunt of the Court of Session 

The history of statntoiy legislation and the modern 
procedure by which bills become statutes are sufficiently 
treated under Act of Pabmambnt and Parliament It 
IS proposed in this place to deal with the legal rather than 
the pohtical aspect of the subject^ and to give a short list 
of some of the more important statutes which have been 
passed by the legislature 

The hst of statutes as at present existing begins with 
the Statute of Hferton, 1235 ^ Many of the mliefstatutJs 
are known fay the names of the places at which they were 
passed, f y the Statutes of Merton, Marlbndge,Gloucester- 
Westminster, or by them initial words, ey, Qma Bmptoies, 
The ^rliest easting statute roll is 
6 Edw I (the Statute of Gloucester) After 4 Hen TIL 
*e statute roll ceased to be made up, and enrolments in' 
Chancery (first made in U85) take ite place. Some of 
St of Gloucester are of question- 

pmenptS ^ recognition by a kind of 

I MX statutes were onginally pubhc, irrespectively of then- 
subject matter The i vision into pubhc and pnTOto dates 

AtVesent Betty's 

foim kinds— public general Acte, pubhc local and personal 
Acts, private Acts pnnted by tie queen’s printereS 
pnvate Acte not so printed The division^into public 

personal rests upon a^reso- 
lahon of both Houses of Parhament in 1798^ In 1815 
arMolutionwas passed in accordance with which nmate 
Acts are printed, with the excention of 7 . 

naturalisation, and divorce Acts ^The last tto » 
practically superaeded by ae prom^£ of Z n 
Act, 1867, and the Natumhsation S 1870 

It has been usual to refer to pubhc geuSctel^^A in ® 
numerate cff, 5 and fi Vmf „ gO“frai Acts by Arabic 

sonal Acte bysmaU Eolau nume^S 
c. XXI Eftch. Act la fttno+iiT kvii. ^ 9 ^ ftud 6 Vict* 

tion of tbo session whicb^ if If legisla- 

single Act divided’ into eban/^^r ^ “ composing a 
chapters tbemselves being afe^i^Acte’^^Tb 

is Bw Jaw appeaw aa a Bkich 

Biwardl of the duaf^viaion, S JoC^arS- ^3^ 
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a sliorfc title by vilncb it may bo cited, eg , tbo Eloraentaiy 
Education Act, 1870 Sometimes a senes of Acts is 
gioupcd under a generic title, eg , tbe Merchant Shipping 
Acts, 1851: to 1883 ^ 8 and 9 Vict c 113, § 3, makes 
endence the queen’s printers’ copies of priinte and local 
and personal Acts A priiate Act not piintcd by the 
queen’s pimtcrs is proved by an examined copy of the 
pailiaiucnt roll A public Act binds all subjects of the 
realm, and need not bo pleaded (except Mhcro the law from 
moti\e3 of pohey specially provides foi pleading ceitain 
Acts, as in the defences of not guiltj by statute, the 
Statute of Frauds, and the Statute of Limitations) A 
pn\ ate Act must generally bo pleaded, and does not ns a 
rule bind strangers to its pi o visions Formerly an Act 
took effect from the fiist day of the session in which it 
nas passed The hardship caused bj this technical rule 
has been obiiated by 33 Geo III c. 13, by nliich an Act 
takes effect from the day on which it reccncs the royal 
assent, where no other date is named This has been hold 
to mean the beginning of the daj, so as to goiein all 
matters occurring on that daj An Act cannot in the 
strict thcorj of English law become obsolete by disuse 
Nothing short of repeal can limit its opemtion The law 
has, however, been luterpretcd in some recent cases with 
somewhat less rigour In the case of a prosecution for 
blasphomj in 1883 (Reg v Ramsaj) Lord Colciidgo said, 
** though the principles of law remain unchanged, yet (and 
it IS one of the advantages of the common law) their 
application is to be changed with the changing circum- 
stances of the times This would be applicable ns much 
to the interpretation of statutes ns to other parts of the 
common law The title, preamble, and marginal notes are 
atiictlj no part of a statute, though they maj at times aid 
in its interpretation 

Besides the fourfold division above mentioned, statutes 
are often classed according to their subject-matter, as 
perpetual and temporarj , penal and beneficial, imperatii e 
and director!, enabling and disabling Temporary Acts 
are those which expire at a date fixed in the Act itself 
Thus the Army Act is passed annually and continues for a 
year, the Ballot Act, 1872, expired at the end of 1880, and 
the Regulation of Railways Act, 1873, at the end of five 
5 ears By means of these temporary Acts experimental 
legislation is rendered possible in many cases whore the 
success of a new departure in legislation is doubtful In 
every session an Expiring Laws Continuance Act is passed 
for the purpose of continuing (gcncially for a y ear) a con- 
siderable number of these temporary Acts By 48 Geo 
TTT c 106 a continuing Act is to take effect from the 
date of the expiration of a teniporaiy Act, where a bill 
for continuing the temporary’^ Act is in parhament, ei en 
though it bo not actually passed before the date of the 
expiration 

Penal Acts are those which impose a now disability, 
beneficial those which confer a now favour An imperatii o 
statute (often negative or prohibitory in its terms) makes 
a certain act or onussion absolutely necessary, and sub- 
jects a contravention of its provisions to a penalty A 
directory statute (generally affirmative in its terms) 
rec ommends a certain act or omission, but imposes no 

^ A short title has been occosioiinll} giv on hj retrospection to nn 
Act vphich did not onginallj possess it hoi instani.o, tho Convoynne 
ing Act, 18S1, enacts that tho Act of 6 and 6 Will IV c 63, Iho 
original title of which is of unwieldy length, may ho cited for tho 
future as the Statutory Declarations Act, 1835 In some cases tho 
title has boon ohnnged Tims tho name of tho Summary Procedure 
(Scotland) Act, 1864, was changed in 1881 to that of tho Summary 
Jurisdiction Act, 1864 

* This opmion cames out to n certain o\tcnt tho v low of Lod e, 
who in Article 79 of lus Carolina Code recouinioudcd the detonuinntion 
of Acts of the legislature by ollliuciou of tinio after n hundrwl jenrs 
from their enactment 
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penalty on non observance of its provisions To deter- 
mine whether nn Act is imperative or directory tho Act 
itself must bo looked at, and many nice questions have 
arisen on tho application of tho rule of law to a paiticular 

COSO 

Enabhng statutes are those which enlarge tho coiniiion 
law, while disabling statutes restrict it. This division is 
to some extent coincident with that into beneficial and 
penal Declaratoiy statutes, or those simply in affirmance 
of tho common law, wore at one period not unconmion, 
but they are now practically unknown The Statute of 
Treasons of Edvv ard III is an example of such a statute. 
Statutes are sometimes passed in order to ov errulo specific 
decisions of the couits Examples are tho Factors Act, 
1877, tho Territorial Waters Jurisdiction Act, 1878, tho 
Sale of Food and Drugs Act, 1879 

Tho construction or mtorpretation of statutes depends 
paitly on tho common law, partly on statute Tho main 
rules of tho common law, ns gathered from tho best authori- 
ties, are these (1) Statutes aio to bo constfuod, not accord- 
ing to their mere letter, but according to tho intent and 
object with which they w'oro made (2) Tho relation of 
tho statute to tho common law is to be considered In 
tho words of tho resolution of the* Court of Exchequer in 
Hoy don’s Case, 3 Coke's licp , 7, tho points for considera- 
tion are — “1, IWiat was the common law before tho 
making of tho Act t 2, "What was tho mischief and defect 
against which tho common law did not provide? 3, What 
remedy tho parliament hath resolved and appointed to 
cure tho disease of tho Commonwealth? 4, Tho tiue 
reason of tho remedy ” (3) Beneficial or remedial statutes 
are to bo liberally, penal more strictly, construed (4) 
Other statutes t« pai i mate) la are to be taken into con- 
sideration (5) A statute which treats of persons of 
inferior rank cannot by general words bo extended to 
those of superior rank. (C) A statute does not bind tho 
crown, unless it bo named therein (7) Whore tho pio 
vision of a statute is gonoitil, everything necessary' to 
make such provision effectual is implied (8) A later 
statute repeals an earlier, ns far as tho tw o are repugnant, 
but, if they may stand together, repeal will not bo pre- 
sumed (9) There is a presumption against creation of 
now or ousting of existing jurisdictions, against impaiiing 
obhgatious, against retrospective effect, against violation 
of international law, against monopolies, and in general 
against what is inconv eniont or unreasonable (10) If a 
statute inflicts a penalty , the penalty implies a prohibition 
of tho act or omission for which tho penalty' is imposed. 
Whether the remedy given by statute is tho only one 
depends on tho words of tho particular Act In some 
cases nn action oi an indictment will ho , in others tho 
statutory remedy, generally summary, takes the place of 
tho common law remedy' In some few instances tho 
courts have construed the imposition of a penalty ns 
operating not to inv'alidate a contract but to create a tax 
upon non-coinpliance with tho terms of tho statute 
AlTiat may bo colled the statutory rules of construction 
provide, viier aha, that any Act referring to England 
includes Wales and Berwick-upon Tweed (20 Geo II c 
42), and that nil words importing tho masculine gender 
shall bo taken to include females, and tho singular to 
include tho plural and tho plural tho singular (13 14 

Yict c 21, § 4) Tho same Act further provides that, 
where any Act repeahng in whole or in part any former 
Act IS Itself repealed, such last repeal shall not revive the 
Act or prov isions before repealed unless vv or^ bo added 
to that eflect (§ 5), and that, wherever any Act shall bo 
made repeahng in whole or in part any former Act and 
substituting some provision or provisions instead oi t 
provision or provisions repealed, such provision or pro- 
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visions so repealed shall remain in force until the snb- 
stitnted provision or provisions shall come into operation 
by force of the last Act (§ 6) Nnmetons interpretations 
of particular words are contained in Acts of Parbament, 
either general, as “month,” “county,” “land,” and other 
words in 13 and 14 Vict c. 21, § 4, or for the pnrposes of 
the Act, as “settlement” for the purposes of the Settled 
Land Act, 1882 

The earber Acts are generally simple in character and 
language, and comparatively few m number At present 
the number passed every session is enormous, in the 
session of 1885 it was 80 general and 190 local and 
personal Acts Without going as far as to concede with 
an eminent legal authority that of such legislation three- 
fourths IS unnecessary and the other fourth mischievous, 
it may be admitted that the immense library of the 
statutes would be but a trackless desert without trust 
worthy gmdes Revision of the statutes was evidently 
regarded by the legislature as desirable as early as 1563 
(see the preamble to 6 EIiz c 4) It was demanded by a 
petition of the Commons in 1610 Both Coke and Bacon 
were employed for some time on a commission for revision 
At times Consolidation Acts in the nature of digests of 
law (generally amending as well as consolidating) were 
passed such as the Merchant Shipping Act, 1864, and the 
Cnminal Law Consobdation Acts of 1861 The most 
important action, however, was the nomination of a 
revision committee by Lord Chancellor Gaims in 1868, 
the practical result of which has been the issue of an 
edition of the Remsed StatuteBxa eighteen volumes, bringing 
the revision of statute law down to 1878 This edition is 
of course subject to the disadvantage that it becomes less 
accurate every year as new legislation appears An inde-s 
to the statutes which are still Ian is published about every 
three jears by the Council of Law Reporting 

The principal statutes may be classi6ed under various 
heads according to the matter with which they deal It 
should bo remembered at the same time that many of 
them— Magna Carta, for eimmplo— might fall with equal 
correctness under more than one head A division, con- 
venient, if not exhaustive, would be into historical con- 
stitutional, legal, and social 

flwtoncaf —Under this head would come those Acts 
which to a greater or less extent mark important epochs 
in the national history, such as the Statute of Rhuddlan 
the Acts of Union defimng the relations of Wales, Scotland 
and Ireland to England, the Act of Settlement, the Stamp 
Act of 1/65— the proximate cause of the revolt of the 
Ameriran colonies, — the Acts abolishing the slave trade 
and the com laws, and those deOning the position of 
dependencies, such as the Act for the Better Government 
of mdia, 1868, and the British North Amenca Act, 1867 

Conrf(<«/joKa? —The pnncipal Acts of this class would 

and Dt Pr-cioqatwa Rtgvt and those dealing with mort- 
main and treason, the Petition of Eight, ^thT BiTcd 
Rights, the Septennial Act, the Royal Marnace Act tlm 
Moto, K.v,l Ditipto,, 

ment Acts, and the Acts affectmg the parliamentary 
franchise from the time of Henry VL to the 

ieyaf -The most important of this dass are perhaps i 


the )Statutes of Q/iia JSmpfores and J)e DontB, the Statutes 
of Uses and of Wills, the Statutes of Limitation, the 
Statute of Frauds and its amendments, the Fines and 
Recoveries Act, the Conveyancing, Settled Land and 
Settled Estates, and Mamed Women’s Property Acts, and 
the Acts for the amendment of procedure, eg, the 
Chancery Amendment, Common Law Procedure, Judica- 
ture, and Appellate Jurisdiction Acts 
Social — Social legislation (other than mere sumptuary 
laws) IS of comparatively modem introduction Among 
earber instances are the Statute of Labourers of Edward 
in and the Poor Law of Elizabeth More modern 
examples are the Factory, Public Health, and Artisans’ 
Dwellmgs Act, and, perhaps greatest of all, the Education 
Acts Besides these there are the Acts dealmg with 
patent, copyright, summary junsdiction, friendly and 
buildmg societies, trades umons, savings banks, theatres, 
commons preservation, and agncultural holdings Acts 
which have trade for their special object are the Bank 
Charter, Merchant Shipping, Bills of Lading, Bills of 
Exchange, Crossed Cheques, Factors, Stamp, Licensing, 
Bankruptcy, and Trade Marks Acts 
The chief editions of the statutes arc the Statutes of 
the Realm printed by the queen’s pnnters, Euffhead’s, and 
the fine edition issued from 1810 to 1824 in pursuance of 
an address from the House of Commons to George HI 
'The safest authority is of course the Remsed Statutes 
Chitty’s collection of statutes of practical utility is a use- 
ful compilatiom Among the earber works on statute law 
may be mentioned the readings on statutes by great 
Igwj'ers, such as the second volume of Coke’s Institutes, 
Bacon’s Reading on the Statute of Uses, Barrington’s 
Olsei vations on the mote Ancient Statutes from Uagna 
Carta to the 81 Jae I e, 87 (6th ed. 1796), and the 
Introduction to Blackstone’s Commentaries Among the 
later works are the treatises of Dwarris (2d ed 1848) and 
Sw R B Maxwell (2d ed. 1883) on the interpretation 
of statutes, and Sir H. Thring’s jPractical Legislation, oi 
the Composition and Language of AcU of Parliament 

Scotland — Tlio statutes of the Scottish parliament before the 
Union ailforedfrom the English statutes in two important respects, 
—they wore passed by the estates of the kingdom sitting together 
and not in separate Houses, and from 1367 to 1690 they wera dw 
cn^d only after preliminary consideration by the Lords of 
Articlea Act of the Scottish parbament may in certain cases 
cease to be binding by desuetude “To bnng an Act of Parlia 
ment those we are dealing with” (t «, the Sabbath Profane 
tion Acte) “into wbat is celled in Scotch lew tlie condition of 
desuetude it murt be shown thet the offence prohibited is not 
h without being checked, hut is no longer considered 

tL*. as an offence against law" (Lord 

JMtice General Inghs in Bute s Case, 1 Coupifds Mep , 466) Acte 
parhament passed since the Union extend in general 
to Scotland, unless that counttj he excluded from their operation 
by express terms or necessary implication ^ 

deputy appears to have held 
parliamente at his option, and their Acts were the only statutorv 

^ ns far as judiciS Som 

had from motives of pohey extended to that conntrv thn AMicm 

the Act of the iSL trlSt 

8 or the Statute of Hrogheda cnacteTthat 

be deemed good auSetSS 

England prior to*thri“Hcn Vll° UCT^vdz'd 

spoemny SlSiS attbySfnsh''“f 

initiatirrif legisSS Vaf .secured on 

parlament hS amnK a ® tl*® Insh 

proposed legislation “/ or rejection of 

Britain to make kJi^s t^inJ+bfA^^ tho parliament of Great 

case of Scotland ^ Hiuon is the same as m the 
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Gofonics and Dependencies — ^Acts of tho imponal pnrliatnont do 
not extend to tlio Isloof linn, tho Channel Islands, or Iho colonics, 
unless they arc sneoinllj named thoroin Bj 28 and 29 Vict c 
63 nnj colonial law repumnnt to tho provisions of am Act of 
rwliimcnt extending to tho colonj is void to tho oxtont of such 
repupiancj, and no colonial law is to bo loid bj ropngnanej to 
tho law of England unless it bo repugnant to such nn Act of 
rnrliamcnt. For colonies Mithout roprcsontatn o legislatures tho 
crown nsunllj Icpslatos, subject to tho consent of })nrltameiit in 
particular cases For instance, it ivns tho opinion of tho jiidietal 
committee of tho pnij council in 1876 that a cession of British i 
terntorj in India to a until o state would probablj need tho con 
ciirrenco of tho ini}icnal parliament (DamodlmrGordhnn n Dconini 
Kni\]i Law Dip , I Ajipeal Casts, 

Untied States — Bj tho constitutions of mam States Biigltsh 
statute law, ns it existed nt tho time of tho somnition from 
England, and ns far ns it is applicable, has been adopted ns part 
of tlio law of the States. Tho United States and the State nro not 
bound bj nn Act of Congress or a State law unless spccinlli named 
The States legislate for themselves wathiii tho limits of ilicir own | 
constitution and that of tho United States Here appears tho 
striking difTcrenco between tho binding force of n statute of the 
United Kingdom and nn Act iiasscd bj congress or n State Icgis 
Intiiro In the United Jeingdoni jiarliament is supreme, in tlio 
United States nn Act is onh of nuthoiali if it is in accordance 
with the constitution Tho courts niaj declare nn Actaoid if it 
contra! ene the constitution of the United States or of n State, so ' 
that praclicalh tho Supreme Court of the United States is the 
ultimate legislatiic niithorit! Fxanijilcs of recent cases where 
the constitutionalit! of nn Act has been contested will be foiiiul 
under Pv\Mi NT and I'niMij-oi- Tho restrictions upon legisln 
tion contained iii the constitution of tho United States provide 
against the suspension of the writ of habeas corpus, except in case | 
of relwllion or imasion, the leassiiig of n bill of attainder or ex jmt ’ 
fitc'o law, tho inniosition of capitation or other direct tax, unless m 
nccoialnuct with n pn \ lous article of tho coii.,titutiaii, or of n tax 
or dut\ on exports, the preference of tho jiorts of one State oxer 
those of nnotlur the drawing of iiionoj from the treasiirj except 
bj appropnations made bj law, and the grant of n title of nobilitj 
Tlie nniend(d constitution eontains furflier limitations, eg, the 
taking of pninto nroporlj for juiblic u«o without just compciisa 
lion, and the abndgiiig of the right of citirons on account of race, 
colour, or previous condition of scnitudc State legislation is 
limited li! § 10 —"No State shall iiinko nmthiiiftbut 

gold and silver com a tender in paj ment of debts, pass nnj bill of 
attainder, ex past fa to law, or law impairing the obligation of con 
tracts, or grant niix title of nobilit! The section further forbids 
imi>osition of duties on imports or exports or nnj dutj of toiinngo 
without consent of congress State constitutions often contain 
further restrictions , among tho more usual nro proxasions against 
laws with n retrosiiectn o oi>ention, or iminiiang tho obligation of 
contracts, or dealing with moiu than ono subject to bo cxjircssed 
in tho title The time when n statute is to take eifect niter its 
passing IS often fixed b^ State constitutions Tlie statutes of tho 
United States wcic reused under the powers of nn Act of Congress i 
]iasscd in 1871 (sons i c 333), and tho aolnmo of Jieiised Statutes 
(frcquentlj amended since) was issued on February 22, 1875 
'Many of the State’s haao also issued revised editions of tlioir 
statutes ^10 rules of construction nro in general agreement with 
those adopted in England See '’cdgwick, Staluton/ Law 
International Law — Tho term statute is used by international 
jurists and cii ilinns to denote tho whole body of tho municijial law 
of the slate In this sense statutes are either real, personal, or 
inixe 1 A real stntuto is that part of tho law which deals directly 
with properly , wliether movable or immovable A |X!reonnl statute 
lins for its ol>|cct n jicrson, and deals with questions of status, such 
as marriage, lcgilimnc\, or infancy A mixed statute aflccts both 
property and person, or, acconling to some authorities, it deals 
wath nets and obligations Personm statutes nro of uni! ersnl valid 
ity , real statutes ha ! 0 no extra territorial nuthonty Tho deter- 
mination of tho class under which n particular law ought to fall is 
ono of great dilTiculty, and ono in which there is often a conflict of 
legal opinion On tho whole the dnasion appears to hnao created 
more dUTiCultics than it has soli cd, and it is rgjcctcd by Sax ign^ 
ns unsatisfactory See Storx, Conflict of Laws, §§12-16, Philli 
more, InUmaltonal Law, \e)\ ix ch \!i (J W+ ) 

statute JIERCILkNT and STATUTE STAPLE ! 
were two old forms of security, long obsolete in practice, 
tliougli references to them still occur in some modern 
statutes They were originally permitted only among 
traders, for the benefit of commerce, but afterwards 
extended by 23 Uen VIU c 6 to all subjects, whether 
traders or not Tho creditor under either form of security 
was allowed to scire tho goods and hold tho lands of a 
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defaulting debtor until satisfaction of his debt While 
ho hold tho lands ho was termed tenant by statute mer- 
chant or by statute staple In addition to tho loss of his 
goods and lands tlio debtor avas liable to be imprisoned 

STAUNTON", a city of tho United States, the county- 
scat of Augusta county, Virginia, lies at tho foot of the 
Blue Eidgo Mountains, on tho Lewis Creek (a tributary of 
tho Shenandoah), 136 miles west-north-west of Eichmond. 
It IS tho scat of tho State lunatic asylum and of tho State 
institution for tho deaf and dumb and blind, and has 
besides an unusual number of important educational 
cstabhsliinonts Iron-works, plamng-mills, and flour mills 
represent tho manufacturing interest. Tho population was 
5120 in 1870 and 6664 in 1880 

STA'UNTON, How Aim (1810-1874), Shakespearean 
scholar and xmter on chess, was born about 1810 Ho 
was educated nt Eton and Oxford, but left the umxersity 
without taking n degree and settled in London, dovoting 
much of his attention to tho study of the English drama- 
tists of tho Elizabethan ago In conjunction with this ho 
also took a great interest in tho stage, and as an amateur 
once played Loronzo to tho Shylock of Edmund Kean 
Between 1857 and 1860 ho edited lu monthly parts an 
edition of Shnkospearo published by Boutledgo, which 
has boon soxcral times reissued, and must bo ranked as 
superior, ns regards both text and notes, to any previously 
published His skill ns a Slmkospoarcan commentator, 
combining in a romnrkablo degree the acuteness and 
caution which quahfied him to excel in chess, and dis- 
ciplined to rare perfection by a thorough mastery of the 
literature of tho period, is still more strikingly shown in 
his papers in tho Atftenicim on “ Unsuspected Corruptions 
of Shakespeare’s To\t,” commenced in October 1873- 
These formed part of tho materials intondcd to bo made 
UBO of m an improxed edition of Shakespeare’s works- 
winch ho proposed to prepare, but which for a xaricty of 
reasons was never published In 1864 he published a 
facsimile of tho Shakespeare folio of 1623, and a finely 
illustrated work entitled Memorials of Shalspeaic He 
was also tho author of tho Great Mtools of England, — an 
Aeeoimt of the Foundation, Endowments, and Discipline of 
the Chief Seminal les of Learning in England, 1865 An 
account of his career as a chess player, and a notice of his 
chief jjublications on tho game, w ill be found under the 
heading Chess (xol x pp 601, 603) He died in London 
22d Juno 1874 

STAVANGER, a seaport town of Norway, tho adminis- 
trati! 0 contro of an " amt ” of tho same name (population 
114,164 in 1876), is situated on tho w est coast, on tho 
south side of a beautiful fjord, about 127 miles north west 
of Chnstiansand A railway to connect Stavanger with 
Christiania has been jilanned, but as yet only the tornunal 
portions have been constructed, tho Stavanger portion, 
which runs south to Ekorsund for 47 miles, being opened 
in 1878 Tho town is for tho most part a collection of 
narrow and irregular streets, but signs of tho wealth 
acquired by its shipping trade and hornng fishery appear 
in tho well-built stono houses erected since tho great fire 
of 1860 In 1884 314 xessols (70,006 tons) entered tho 
harbour and 267 (67,479 ton^ cleared Though tho 
bishop’s see was romoxed from Stavanger to Chnstiansand 
in 1685, tho old cathedral of St Sxvithun’s, founded by the 
English bishop Reinald in tho end of tho 11th centuiy, and 
rebuilt after being burned doxxTi in 1272, still remains, and, 
next to tho cathedral of Trondhjeni, is the most interesting 
piece of Gothic architecture in Norxvay The old episcopal 
palaco of Kongsgaard is now a Latin school Tho com 
munal hospital is nn important institution Tho town 
dates from tho 8th or 9th century and became the seat 
of n bishopric in the 13th In 1801 tho population of 
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Stavanger iras only 2500, by 1866 xt was 12,000, and 

b\ 1876 20,350 , „ 

STATBOPOL, a government of NortheTH Caucasia, 
Bossia, bavmg an area of 26,630 square miles, and a 
population (rapidly increasing by Bussian immi^taon) 
last reiumed at 637,893 It is bounded by ^trakban 
and tbe province of tbe Don Cossacks on the N , Kuban on 
the "W Terek on the tS , and the Caspian Sea on the Ji , 
occupying the eastern part of the broad plains and steppra 
which fnnge the main chain of CAUCiSTJS (gv) on the 
north In the western part of the government a broad 
>anduiating swelhng, ranging from 1600 to 2000 feet 
above sea level, extends northwards from the central 
mountain chain , in the southern part of this swelhng, in 
the vicinity of Pyatigorsk, there is a group of sixteen 
mountains, 2800 to 4600 feet in height— the Beshtau,— 
which, os shown by Abich, ought to be considered as a 
porjihyritic upheaval wluch took place at a point where 
the two predominant directions in Caucasus (south-west to 
north east and south east to north-west) meet Northward 
and eastward of the above plateau are extensive steppes, 
from 400 to 200 feet above the sea, having gentle slopes 
both to the north (to the depression of the Manytch) and 
to the east (towards the low and dry steppes of the Caspian 
littoral) The geological structure of Stavropol is most 
interestmg The mountains in the southern parts of 
Pyatigorsk consist of trachytic porphyries and volcanic 
rocks NumWiess hot mineral springs (see Pxatigoksk) 
occur in this group, and earthquakes are most common in 
the region A broad belt of Miocene deposits, represented 
by tbe “ steppe limestone " with Madia podohca, girdles 
the hiUy tracts, attammg a breadth of 40 miles or rather 
more , while the remainder of the steppes, which gently 
slope towards the Manytch and the Caspian, are occupied 
by the Post-Tertiary Caspiau formation (loess) 

Stovropol IS chiefly watered by the Kuma and its 
tnbutaries (Podkumo^ Karamyk, Buivola, Ac ), its basin 
being the most fertile part of the province, but the 
evaporation is so great that the Kuma never reaches the 
Caspiau except in spring The Manytch is less a river 
than a senes of lakes occnpying a depression which formerly 
was a connecting channel between the Black Sea and the 
Caspian This channel has two slopes, the eastern some- 1 
times discharging its scanty water-supply into the Kuma, 
while on the western slope the elongated lakes which fill 
up the depression dram into the Don, reaching it, however, 
only during spnng Two Yegorlyks (Great and Middle), 
the Kalaus, and the Tchogra (temporaiy tributaries of the 
Manytch) water the west part of Stavropol, while the 
Yeya and the Batsukly — a tributary of the KubaS — rise 
in the district of Pyatigorsk On the whole, irrigation is 
scanty, and in the eastern steppes water is supphed only 
bj cisterns Besides the few lakes of the Manytch depres- 
sion, there are many smaller salt lakes around the Caspian. 
Timber is scarce, even in the hilly tracts 

The climate is severe. Although Stavropol and Pyati- 
gorsk both have an average yearly temperature of 48* 
Fnhr, frosts of -22° Pahr are not uncommon, and the 
average winter temperature is only 28* 7 at Stavropol 
(January, 25 , July, 71°) Yellow and other endemic 
fevers, sometimes very severe, are common on the low 
banks of the Kuma and Mauytch. 

The region is traversed by both the great highways 
along the western shore of the Caspian (the Vladikavkaz 
and the Derhcnt routes), and accordingly several nations 
m their migrations have left stragglers on the steppes of 
Stavropol Thus we now find in these steppes Lamaite 
Kalmucks (about 10,000), Mohammedan Turcomans and 
Aogais (together about 60,000), as well as less con- 
siderable remains of several other tnbes. On the other 
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hand, immigrants from Great and Little Bussia, Poles, 
Germans, Esthonians, Greeks, and even a few Scots (in 
a colony close to Pyatigorsk) have settled in the most 
fertile and best watered parts of Stavropol in the course 
of the present century The Eussian population is grow- 
ing very rapidly, and already numbers upwards of 

500,000 ^ , 

There are three administrative districts , and the cuiet 
towns are Stavropol (36,470 inhabitants in 1884) and 
Alexandrovskaya (8710) There is also a territory of 
nomad natives which occupies more than two fifths of the 
entire area of the government 

The educational returns for 1883 show 7 gymnasiums 
and “real schools,” wuth 1081 boys and 491 girls, and 139 
elementary schools, with only 5310 boys and 1034 girls 
Agncultnro is the chief occupation of the settled population, and 
BO large is the Iiarvest tiiat no less than 16,000 labourers, attracted 
by high wages, come onniiolly from European llussia to assist in 
^thenng ill the crops Largo amounts of com are exported both 
to the mountamous distncta of Cancasns and to Bussia (RostoJT- 
on the T)on) Cattle breeding is onmiged in very largeli, not only 
b\ the Kaltnucks, Turcomans, and Nogais, but also bj the Bussians 
In 1884 Stavropol had 154,000 horses, 808,600 cattle, 2,640,000 
sheep, 45,000 goats, 76,000 pigs, and 7600 camels Cattle and 
horses, as also wool, hair, hides, and shei^kiiis, are e\j)Oi-ted m 
considerable quantities A remarkable feature of Stavropol is the 
rapid groivth among the Russian peasant population of a great 
ranety of domestic trades both for local supjny and for exportation 
Silk wares are now woven in the wllogcs to such an extent as to 
become an in^rtant article of export to Russia, hlanj other potty 
trades have ako grown up of late, such ns lanous kinds of cotton- 
weaiing, the manufacture of leather wares, small metallic wares, 
and so on Manufactures proper (chicQj distillation) employed 
some 1000 persons in 1870, and their produce nos estimated at 
about £140,000 per annum Since that time they have slowly 
exjianded A brisk trade is earned on in tho above mentioned 
articles of export, and twenty-nine village fairs show an aggregate 
annnal return of nearly £300,000 
iftsMry — The northern slopes of Caucasus began to be colonized 
by Russians at a x ery early period, and ns early as tbe lltli cent 
nry part of the temtory' now occupied by StavroTOl was know-n 
to Rnssuin annabsts as the Tmutarokali principality, which had 
Russian princes A new attempt to colonize North Cancasns was 
made in tho 16th century , under Ivau the Tcmblc, who married 
a Rabardmn princess This was again unsuccessful, and it was 
not till 1711 that Rnssm began regularly to colonize tho temtory 
by Cossack settlements The military colonization was continned 
during the whole of lost century , Kizlar was founded in 1736, 
Stavropol in 1776 or 1777 Immense tracts were given by 
Cathenne 11 to her courtiers, who began to people them with 
serfs brought from Russia. The flow of Immigrants rapidly 
increased as soon os peace ivas flrmly established, and it is still 
on the mcivosc, especially since the emancipation of tlio serfs, so 
that Stavropol is rapidly becoming a Russian province, with a 
comparatively limited number of natives in the steppes of its 
eastern part 

STAVBOPOL, capital of the above province, is situated 
on a plateau 2000 feet above the sea, on tbe northern 
slope of the Caucasus, 360 miles to the north-west of Tiflis 
and 914 miles from Moscow It is connected by rail with 
Bostoff-on-the-Don Although founded only in 1776 for 
mihtaiy purposes, it has rapidly grown, and has now a 
population of 35,800, while it is one of the best built 
provincial towns of the Eussian empire It has wide 
streets, and its houses are mostly of stone , large gardens 
surround the houses, and numerous farms and gardens 
occupy the temtory (nearly 60,000 acres) belonging to 
the towa It is well provided with educational institu- 
tions, there being four gymnasia for boys and girls and 
several primary schools Nearly all the manufactures of 
the province are concentrated in Stavropol The trade is 
considerable, large numbers of cattle (more than 35,000 
head annually) being sent to Moscow and St Petersburg, 
while taUow and more than 15,000 sheepskins are exported 
tia -Bostoff to Bussia. Corn is also exported to the value of 
nearly £300,000, wble manufactured wares are imported 
to the value oi nearly £1 60,000 Armenian, Georgian, and 
Persian merchants carry on a hvely trade in local wares. 
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STEAM-ENG-INES AND OTHEE HEAT-ENG-INES 


1 A He\.t-Evod<e 18 a macliino inwliicb, beat is employed 
jLA. to do mecbanical work lu all practical beat-engines, 
woik IS done tbrongb tbo expansion by beat of a flmd wbicli 
01 ercomes resistance as it expands — in steam engines by 
tbo expansion of ivater and water-vapour, in air-engines by 
tbe expansion of bot air, in gas engines by tbe expansion of 
a burnt mixture of air and gas One of tbe most simple 
and historically one of tbe oldest types of beat-engines are 
guns, in wbicb beat, generated by tbe combustion of an ex- 
plosive, does wrork in gning energy of motion to a projec- 
tile But guns differ so widely from all other types, both 
in tbeir purpose and in tbeir deielopmont, that it is con- 
venient to leave them out of account jn tieatmg of engines 
which may serve as prime movers to other mechanism 

I E VBLY History of the Steam-Engixe 

2 Tbe earliest notices of beat-engines are found in tbe 
Pneumaiica of Hero of Alexandiia (c 130 bc) Two 
contrivances described there deserve mention One is the 
molipile, a steam reaction-turbme consisting of a spherical 
vessel pivoted on a central axis and supplied with steam 
through one of tbe pilots Tbe steam escapes by bent 
pipes facing tangentially in opposite directions, at opposite 
ends of a diameter perpendicular to tbe axis Tbe globe 
revolves by reaction from tbe escaping steam, just as a 
Barker’s mill is driven bj escaping water Another 
apparatus described by Hero (fig 1)^ is interesting as the 
prototype of a class of 
engineswhicb long after- 
wardsbecamepractically 
important A hollow 
altar containing air is 
heated by n fire kindled 
on it , tbe air in expand- 
ing drives some of tbe 
water contained in a 
spherical vessel beneath 
the altar into a bucket, 
which descends and 
opens the temple doors 
above by pulling round 
""aTpaiinrf-x ortical posts 

to which the doors are _„e™. Apporatu*. iso b o 

fix^-"-When the fireis , , 

extincruished the air cools, tbe water leaves tbe bucket, and 
tbe doors close In another device a jet of water driven 
out by expanding air is turned to account as a fountain 
3 From tbe time of Hero to tbe 17th century there is 
no progress to reebrd, though hero and there we find 
evidence that apphances hke those described by Hero were 
used for trivial purposes, such ns organ blowing and the 
turning of spits Tbe next distinct step was the pubhea- 
tion in 1601 of a treatise on pneumatics by Gio’ianni Bat- 
tista della Porta, in which he shows an apparatus similar 
to Hero’s fountain, but wuth steam instead of air ns the 
displacing fluid Steam generated in a separate vMsel 
passes into a closed chamber contaimng water, from which 
a pipe (open under tbe water) leads out He also iioints 
out that tbe condensation of steam in the closed chamber 
may be used to produce a vacuum and suck up water from 
a lower level In fact, bis suggestions anticipate very fully 
the engine which a centurj later became in the hands of 
Savery the earhest commerciall y successful steam engine 

J From Qrcenwowl’s translation of Hero’s Piteumaltea 



In 1616 Solomon do Cans gives a iilan of forcing up water Be 
by a steam fountain which diffei-s from Della Porta’s only 
in having one vessel ^en e both as boiler and as displace- 
ment-chamber, the bot water being itself raised 

4 Another line of invention was taken by Giovanni 
Branca (1629), who designed an engine shaped like a 
water-wheel, to be driven by tbe impact of a jet of steam 
on its vanes, and, in its turn, to dine other mechanism 
for ^ nrious useful purposes But Branca’s suggestion was 
unproductive, and we find tbe course of invention re\ert 
to tbe line followed by Della Porta and De Cans 

6 Tbe next contributor is one whose place is not easily i' 
assigned To Edward Somerset, second marquis of IVor- of " 
cester, appears to be due the credit of making the first 
useful steam engine Its object was to raise water, and it 
worked probably like Della Porta’s model, but with a pair 
of displacement-chambers, from each of which alternatelj 
water was forced by steam from an independent boiler, or 
perhaps by applying heat to the chamber itself, while the 
other vessel was allowed to refill Lord Worcester’s de- 
scription of the engine in his Centtnt/ of ImenUons (1663) 

IS obscure, and no drawings are extant It is therefore 
difficult to say whether there were anj distinctly novel 
features except the double action , in particular it is not 
clear whether the suction of a ^acuum was used to raise 
water as well as the direct pressure of steam An engine 
of about two horse power wus in use at Yauxball in 1666, 
and the walls of Eaglan Castle contain traces of another, 
but neither Worcester’s efforts nor those of his widow were 
successful in securing the commercial success of his engine 
6 This success was leserved for Thomas Saicrj', whoSai^ 
in 1698 obtained a patent for a water-raising engine, I®**® 
shown in fig 2 Steam is admitted to one of the oial 
vessels A, displacing water, which it dm es 
up through the check-ialve B When the 
^ essel A is emptied 
of water, the supply 
of steam is stopped, 
and the steam al- 
ready there is con- 
densed by allowing 
a jet of cold water 
from a cistern above 
to stream over the 
outer surface of the 
vessel This pro 
duces a vacuum and 
causes water to be 
sucked up through J 
the pipe C and the 
valve D Jlean- 
while, steam has 
been displacing 
water from the other 
vessel, and is ready 
to be condensed 
there The valves 
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Fio 2— Saxcrvsrumplng 
EncinCi 16*>8 


and D open onlj upwards 


supplcnientarj boiler and "ater 

to the mam boiler, E is fiUed while cold and a fire is 
lighted under it, it then nets like the vessel of Pe Cans 
in forcing a supply of feedwater into the 
The gauge cocU G, G arc an interesting feature of 
Anotfer form of Saverj-’s engine had f J^^i- 

chamberand worked „/,Vtbe Spheatmn 

ficial means to condense the steini, aig^ the application 
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Stavanger was only 2500, by 1855 it was 12,000, and 
bj 1875 20,350 

STA-^TIOPOL, a government of Northern Caucasia, 
Unssia, having an area of 26,530 square miles, and a 
liopulution (rapidly increasmg by Eussian immigration) 
last reiumed at 637,893 It is bounded by Astrakhan 
and the province of the Pon Cossacks on the N , Kuban on 
the W , Terek on the S , and the Caspian Sea on the E., 
occuppng the eastern part of the broad plains and steppes 
uhich fnnge the mam chain of Caucasus ( qv ) on the 
north In the western part of the government a broad 
undulating swelhng, ranging from 1600 to 2000 feet 
-above sea level, extends northwards from the central 
mountain chain , in the southern part of this swelling, in 
the ncinit} of Pyatigorsk, there is a group of sixteen 
mountains, 2800 to 4600 feet in height — the Beshtau, — 
which, as shown by Abich, ought to be considered as a 
IKirphjTitic upheaval wluch took place at a point where 
the two predominant directions in Caucasus (south west to 
north-castand south-east to nortb-vrest) meet Northward 
and eastward of the above plateau are exteusive steppes, 
from 400 to 200 feet above the sea, having gentle slopes 
both to the north (to the depression of the Manytch) and 
to the east (towards the low and dry steppes of the Caspiau 
littoral) The geological structure of Stavropol is most 
interesting The mountains in the southern parts of 
Pyatigorsk consist of trachytic poiphynes and volcanic 
rocks Numberless hot mineral spnngs (see PrATiGORSK) 
occur in this group, and earthquakes are most common in 
the region Abroad bolt of Miocene deposits, represented 
by the “steppe limestone” with Mactra podohea, girdles 
the hilly tracts, attaining a breadth of 40 miles or rather 
more , while the remainder of the steppes, which gently 
slope towards the Manytch and the Caspian, are occupied 
by the Post-Tertiary Caspian formation (loess) 

Stavropol is cmefly watered by the Kuma and its 
tributaries (Podkumok, Karamyk, Buivola, <Lo), its basin 
being the most fertile part of the province, but the 
evaporation is so great that the Kuma never reaches the 
Caspian except in spnng The Manytch is less a river 
than a series of lakes occupying a depression which formerly 
Mas a connecting channel between the Black Sea and the 
Caspian This channel has two slopes, the eastern some- 
times discharging its scanty water supply into the Kuma 
while on the western slope the elongated lakes which fill 
up the depression dram into the Don, reaching it, however 
only during spnng Two Yegorlyks (Great and Middle)’ 
the Aalaus, and the Tchogra (temporaiy tnbutaries of the 
Manytch) water the west part of Stavropol while the 
ley a and the Barsukly— a tnbutary of the Kubau—nse 
in the district of Pyatigorsk, On the whole, irngation is 
scanty , and in the eastern steppes water is supplied only 
by cistems. Besides the few lakes of the Man|teh deS£ 
mon, there are many smaller salt lakes around the Caspian 
Timber is scarce, even m the hilly tracts ^ 

Tlic climate is severe. Although Stavropol and pyati- 
por-k ^th have an average yearly temperature of ^48' 

I «it, I,„t, of -2r Fair a™ not «.oomSS; .Jd ti, 

f and other endemic 

common on thrSw 

banks of the Kuma and Manytch 

The region is traversed by both the nreat 

o.d.„blo « „ .eWofd s, iSoE 


hand, immigrants from Great and Little Bussia, Poles, 
Germans, Esthonians, Greeks, and even a few Scots (in 
a colony close to l^atigorsk) have settled in the most 
fertile and best watered parts of Stavropol in the course 
of the present centuiy The Kussian population is grow- 
ing very rapidly, and already numbers upwards of 
500,000 

liere are three administrative distncts , and the chief 
towns are Stavropol (36,470 inhabitants in 1884) and 
Alexandrovskaya (8710) There is also a territory of 
nomad natives which occnpies more than two fifths of the 
entire area of the government 

The educational returns for 1883 show 7 gymnasiums 
and “real schools,” with 1081 boys and 491 girls, and 139 
elementary schools, with only 6310 boys and 1034 guls 

Agncultnre is the chief occupation of the settled population, and 
so laige IS the harvest that no less than 16,000 labourers, attracted 
by high wages, come annually from European Enssia to assist in 
gathering in the crops Large amounts of com aie exported both 
to the mountainous distncts of Caucasus and to Russia (Rostoff- 
on the Don) Cattle breeding is cumged in veiy largelv , not only 
by the Eolmncks, Turcomans, and il^gais, but also by the Russians, 
In 1884 Stavropol had 154,000 horses, 808,500 cattle, 2,640,000 
sheep, 46,000 goats, 76,000 pigs, and 7600 camels Cattle and 
horses, as also wool, hair, hides, and sheepskins, are exported in 
considerable quantities A remarkable feature of Stavropol is the 
rapid growth among the Russian peasant population of a great 
vanety of domestic trades both for local supply and for exportation 
Silk wares are now woven in the villages to snch an extent as to 
betMmo an im^rtant article of export to Russia, Many other petty 
trades have ako grown up of late, such ns various kinds of cotton 
weaving, the manufacture of leather wares, small metalbc wares, 
and so on Manufactures proper (chiefly distillation) employed 
some 1000 persons in 1870, and their produce was estimated at 
about £140,000 per annum Since that time they have slowly 
e^ndei A brisk trade is earned on in the above mentioned 
artiLl^ of export, and twenty nine village fairs show an aggrcimie 
annual return of nearly £800,000 “ “ 

mslory —The northern slopes of Caucasus began to be colonized 
by Kusnans at a very early penod, and ns early as the 11th cent 
uiy part of the tcrntoiy now occupied by Stavropol was known 
to Russian annalists as the Tmutarakafi pnncipality, which had 
Rnsaau pnn^ A now attempt to colonhte North Caucasus was 
mode in the 16th centniy, under Ivan the Temble, who nuimed 

^ rln 1 nnsuccessfnl, and it was 
not tiU 1711 that Russia ^gan regularly to colonize the territory 
Bottlements The mihtan colonization was continuS 
during the whole of last century , Kizlar was fonnded in 1736 
Stawopol in 1776 or 1777 Immense tmets wem given by 
athenne II to her courtiers, who began to people them with 
Kassia, The flow of immigrants rapidly 
mcr^d as soon as pwee was firmly established, and it is stiU 

fhBt emancipation of the serfs, so 

that Stavronol IS rapidly becoming a Rushan province, w-ith a 

STATEOP()^ capital of the above province, is situated 
on a platwu 2000 feet above the sea, on the northern 
slope of the Caucasus, 360 miles to the north-west of Tiflis 
and 914 miles from Moscow It is connected by rail with 
Eostoff-on-the-Don Although founded only in 1776 for 
military pur^sM, it has rapidly grown, and has now a 
population of 35,500. while it is^ne of the £st bmlt 
provincial towns of the Eussian empire It has vnde 
streets, and its houses are mostly of stone, large gardens 
^onnd the bouses, and numerous farm; anf SS 

nearly £300 000 wbil« ® exported to the value of 
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STEAM-ENG-INES AND OTHEB HEAT-ENGINES 


Dcfmi 1 A Hl\t ENGiNt IS a nmcliino in which heat is employed 
tiouof j[\^ todoiiiochanicalwork In all practical heat-engines, 
work IS done through the expansion by heat of a fluid which 
engines resistance as it cv[iaiids — m steam-engines by 

the expansion of water and wator-iapour, in air-ongines by 
the expansion of hot air, in gas engines b^ the expansion of 
a burnt mixture of air and gas One of the most simple 
and historically one of the oldest tj pes of heat-engines are 
guns, in which heat, generated by tlio combustion of an ex- 
plosnc, docs work in gmng eucigy of motion to a projee 
tilo But guns differ so w idely from all other types, both 
in their purpose and in their doielopmont, that it is con- 
leiiient to Icaio them out of account jn treating of engines 
winch maj sen o ns prune moi ers to other mechanism 

I Emu HisTony of the Stiaai-Encix*e 

Hero, 2 The earliest notices of heat-engines are found in the 
13JBC PneiimnUca of Hero of Alexandria (c 130 Bc) Two 
contrivances dcsciihed there desorio mention One is the 
molipile, a steam reaction turbine consisting of a spherical 
Acssol piloted on a central axis and supplied with steam 
through one of the pilots The steam escapes b 3 ’ bent 
pipes facing tangcntinllj m opposite directions, at opposite 
ends of a diameter perpendicular to the axis The globe 
rei olios by reaction from tbc escaping steam, jnst ns a 
Barker’s mill is dm on bj escaping water Another 
apiwratus described bj Hero (fig 1)' is interesting as tbe 
prototj po of a class of 
engines which long aftcr- 
wardsbocamoiiractically 
important A hollow 
altar containing nir is 
heated hj a fire kindled 
on it , the air in expand- 
ing driies some of the 
water contained in a 
spherical i essol beneath 
the altar into a bucket, 
which descends and 
opens the temple doors 
aboio by pulling round 
a pair of i ertical iiosts 
to^bich tbe doors are 
fixed '^'Wlion the fire is 


Fla 1 — TTcro 8 Apparatus, 160 s o 

o\tiflguisTicd ilio mr cools^ tlio \\citcr IctiNCS tlic bucket, und 
the' <foors close In another device a jet of water drnen 
out by expanding nir is turned to account as a fountain 
3 From tbe time of Hero to the 17 th century there is 
no pro*»res 3 to roobrd, though hero and there wo find 
evidence that appliances hke those described by Hero were 
used for trivial purposes, such as organ-blowing and the 
turning of spits The next distinct step was the publica- 
tion in ICOl of a treatise on pneumatics by Giovanni Bat- 
tista della Porta, in which ho shows an apparatus similar 
to Hero’s fountain, hut with steam instead of air as the 
displacing flmd Steam generated m a separate vrasel 
passes luto a closed chamber containing water, from whicli 
a pipe (open under the water) leads out He also points 
out that the condensation of steam in the closed chamber 
may be used to produce a vacuum and suck up water from 
n low er level In fact, his suggestions anticipate verj fully 
the engine whicb a century later became in the hands of 
Savery the earliest commercially successful steam engine 
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* From GrccnvfooiVs tmwlaUou of Hero’s Piittimaiica 


In 1616 Solomon do Cans gives a jilan of forcing up water Dc Csub 
by a steam fountain which diffois from Delia Porta’s only 
m having one vessel serve both as boiler and as displace- 
mont-chamber, the hot water being itself raised 

4 Another lino of invention Avas taken by Giovanni Bmncn, 
Branca (1629), who designed an engine shaped like a 
water-wheel, to bo driven by the impact of a ict of steam 
on its vanes, and, in its turn, to dmo other mechanism 
for various useful purposes But Branca’s suggestion was 
unpioductiAc, and we find the course pf invention roiert 
to the lino followed by Della Porta and De Cans 

6 The next contributor is one whoso place is not easily Marquta 
assigned To Edward Somerset, second marquis of Wor- of Wor 
coster, appears to be duo the credit of making the first 
useful steam engine Its object was to raise water, and it 
worked probably hke Della Porta’s model, but w'lth a pair 
of displttccmcnt-chamhcrs, from each of which alternately 
water was forced bj steam from an independent boiler, or 
perhaps by applying heat to the chamber itself, while the 
other vessel was allowed to refill Lord Worcester’s de- 
scription of the engine in his Ctniwy of Inventions (1663) 

IS obscure, and no drawings arc extant It is therefore 
difiicult to say whether there w'cre any distinctly novel 
features except the double action , in paiticular it is not 
clear whether the suction of a Aacuum was used to raise 
water as well as the dncct pressure of steam An engine 
of about two horse power was in use at Vauxliall in 1666, 
and the walls of Baglan Castle contain traces of anothoi, 
but neither AVorcester’s efforts nor those of his widow wore 
successful in seeming the commercial success of his engine 

6 This success was reserved for Thomas Savory, who Savery, 
in 1698 obtained a patent for a ivater-raising engine, 1693 
show n in fig 2 Steam is admitted to one of the oval 
Acsscls A, displacing Avater, which rb drnes 
up through the chcck-vaho B 
A’cssol A IS emptied 
of water, the supply 
of steam is stopped, 
and the steam al- 
icndy there is con- 
densed by allowung 
a jot of cold water 
from a cistern above 
to stream over the 
outer surface of the 
Acsscl This pro 
duces a vacuum and 
causes water to be 
sucked up through 
the pipe C and the 
ATiIve D Mean- 
while, steam has 
boon displacing 
Avater from the other 
vessel, and is ready 

to be condensed , , 

there The valves B and D open only upwards 
supplementary boiler and 

to the mam boiler, E is filled while cold and a fire is 
lighted under it, it then acts like the vessel of Do Cans 
in forcing a supply of fccdivater into the J 

Thn mmne coc^^G, G are an interesting feature of detail 
Ltferirm of Savory’s engine had onh 
chamber and worked intermittently In tbe use oi am 
a“«l meam tt. condaB*. ft« tta applKafoB 


AVlion the 



■a — cr 

Fjo 2— Sn\to iiPntnplng 
Engine, 1C08 


The 


474 


S T E A M-E N G I N E 


[early mSTORT 


ilindcr 

lit 

'>ton 

i.'inc. 


ipin 


of tlio vacutim so formed to raise water by suction from a 
lc\ el lower than that of the engine, Savory’s engine was 
]>robabl 3 an improvement on Worcester's , in any case it 
found what Worcester’s engine hud failed to find, — consider- 
able employment in pumping mines and m raising iiater 
to Bupplj houses and towns, and c\en to driie water- 
wheels. A senous difficulty which prevented its general 
use in mines was the fact that the height through which 
it uould lift water was limited by the pressure the boiler 
and icssels could bear Pressures as high as 8 or 10 
atmospheres wore employed — and that, too, without a 
sufot\ valve — but Sa\Gry found it no easy matter to deal 
with high pressure steam, he complains that it melted his 
common solder, and forced him, as Desaguliers tells us, 
“ to bo at the pains and charge to have all us joints 
soldered \nth spelter” Apart from this drawback the 
wasto of fuel was enormous, from the condensation of 
steam which took place on the surface of the water and on 
the sides of the displacement-chamber at each stroke , the 
consumption of coal, was, in proportion to the work done, 
some twenty times greater than m a good modern steam- 
engine. In a tract called The Miner's Fnend, Savety 
alludes thus to the alternate heating and cooling of the 
water vessel “ On the outside of the vessel you may see 
how the water goes out os well ns if the vessel were trans 
parent, for so far as the steam continues within the vessel 
BO far IS the vessel diy without, and so very hot as scarce 
to endure the least touch of the hand But as far as the 
water is, the said vessel will be cold and wet where any 
water has fallen on it , which cold and moisture vanishes 
as fast ns the steam in its descent takes place of the water ” 
Before Savory’s engine was entirely displaced by its suc- 
cessor, Newcomen’s, it was improved by Desaguliers, who 
applied to it the safety valve (invented by Papin), and 
substituted condensation by a jet of cold water within the 
vessel for the surface condensation used by Saveiy 

7 So early as 1078 the use of a piston and cylinder (long | 
before known as applied to pumps) in a heat-engine had been 
suggested by lean Heautefeuille, who proposed to use the 
cvplosion of gunponder either to raise a piston or to force 
up water, or to produce, by the subsequent cooling of the 
gases, a partial vacuum into which vroter might be sucked 
up Two years later Huygens described an engine in which 
the ovplosion of gunpowder in a cylinder expelled part of the 
gaseous contents, after uhich the cooling of the remainder 
Mused a piston to descend under atmospheric pressure, and 
the piston in descending did work bj raising a weight 

8 In 1690 Denis Papin, who ten years before had 
inicntca the safety-valve as au adjunct to his “digester ” 
Bugge.stcd that the condensation of steam should be em- 
ployed to make a vacuum under a piston previously raised 

cj Under and piston steam engine, and his plan of using 

steam was that which afterwarife 

took practical shape in the atmo- 
spheric engine of Newcomen But 
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A small quantity of water was placed at the bottom of a 
cylinder and heat was appbed When the piston had nsen 
the fire was removed, the steam wras allowed to cool, and 
the piston did work in its down-stroke under the pressure of 
the atmosphere After hearing of Savory’s engine in 1706 
Papin turned his attention to improving it, and devised a 
modified form, shown in fig 3, in which the displacement- 
chamber A was a cylinder, with a floating diaphragm or 
piston on the top of the water to keep the water and steam 
from direct contact with one another The water was de- 
livered into a closed air vessel B, from which it issued in 
a contmuous stream against the vanes of a water-wheel 
After the steam had done its work m the displacement- 
chamber it was allowed to escape by the stop-cock C instead 
of being condensed Papin’s engine was in fact a non-con- 
densing single acting steam-pump, with steam cylinder and 
pump-cylmder in one A curious feature of it was the heater 
D, a hot mass of metal placed in the diaphragm for the pur- 
pose of keepmg the steam dry Among the many inventions 
of Papin was a boiler with an internal fire box, — the earhest 
example of a construction that is now almost universal ^ 

9 While Papin was thus going back from his first New 
notion of a piston engine to Savely’s cruder type, a new comen’s 
inventor had appeared who made the piston engine a 
practical success by separating the boiler from the cylmder 
and by using (as Savery had done) artificial means to con- 1705 
dense the steam This was Newcomen, who in 1705, with 
his assistant Cawley, gave the steam engine the form 
shown in fig 4 Steam admitted from the boiler to the 
cylinder allowed the piston to be 
raised by a heavy counteipoise 


on the other side of 
Then the steam- 
valve was shut and 
a jet of cold water 
entered the cyhnder 
and condensed the 
steam. The piston 
was consequently 
forced down by the 
pressure of the at- 
mosphere and did 
work on the pump 
The next entry of 
steam expelled the 
condensed water 
from the cylinder 
through an escape 


the beam 
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v^ve The piston was kept tight by a layer of water on 
Its upper surface Condensation was at first effected by 
coolmg the outside of the cylinder, but the accidental leak 
age of the packing water past the piston showed the advan- 
tage of condensing by a jet of injection water, apd this plan 
took the place of surface condensation The engine used 
B^m whose pressure was httle if at all greater thau that 
of the atmosphere , sometimes indeed it was worked with 
tne manliole lid ofE tlie boiler 

Newcomen’s engine began to be intro- Self 
duced for pumping mines, and in 1713 a boy named «ioting 

valves of an engine he attended, made the eneine self 
acting by causine the beam „ engine sen- potter, 

in common 4e m collie^. * i 
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all Near the close of its career the atmospheric engine 
was much improiod in its mechanical details tj Smeaton, 
who built mani largo engines of this tjpo about the jear 
1770, just after the great stcpwliich vas to make New- 
comen’s engine obsolete had been taken by James Watt 
Compared with Saieii's engine, Newcomen’s liad (as a 
pumping-cngino) the great adiantago that the intensity of 
pressure in the pumps -aas not in any \iny limited by the 
pressure of the steam It shared with Sn\ cry’s, in 
scarcely less degree, the defect alroadj pointed out, that 
steam was uasted by the altorn^e heating and cooling of 
the vessel into 11111011 it was led Though obiiouslj cap- 
able of more extended uses, it iias in fact almost oxclu- 
611 ell employed to raise water, — ^in some instances for the 
purpose of turning 11 nter-ii heels to dnio other machinerj 
Eien contemporarj imtors complain of its “last con- 
sumption of fuel," 11 Inch appears to have been scarcclj 
smaller than that of the engine of Savory 

11 In 17G3 James Watt, an instrument maker in 
Glasgow, 11 bile engaged bj the univcrsitj in repairing a 
model of Newcomen's engine, was struck mtli the naste 
of steam to \ihich the alternate chilling and heating of 
thccjlinder gaio rise He saw that the remedj, in his 
ownnords, would he in keeping the cjlindcr ns hot ns 
the steam that entered it With this view ho added to 
the engine a non organ — an emptj ^cssel separate from 
the cjlindcr, into nliich the steam should be allowed to 
escape from the cylinder, to be condensed there bj the 
application of cold water either outside or as a jot To 
preserv 0 the \ nciuim in his condenser he added a inimp 
called the air-pump, whoso function was to pump from it 
the condensed steam and water of condensation, as well ns 
the air which would otherwise nccumulato bj leakage or bj 
being brought in with the steam or w ith the iii]Cction water 
Then as the cylinder was no longer used ns n condenser 
he was able to keep it hot by clothing it with noncon- 
ducting bodies, and in particular bj the use of a f(ram~ 
jaclet, or lajcr of hot steam between the cjlinder and an 
external casing rurthcr, and still w itli the same object, 
he coi ered in the top of the cj Under, taking the piston rod 
out through a steam-tight stufling box, and allowed steam 
instead of air to press upon the piston’s upper surface 
The idea of using a separate condenser had no sooner 
occurred to Watt than he put it to the test bj constructing 
the apparatus shown in fig 5 Tliere A is the cj Under, B 
a surface condenser, and C the 
air-pump The cj Under xvas filled 
wuth steam above the piston, and 
a lacuum was formed in the sur- 
face condenser B On opening 
the stop-cock D the steam rushed 
over from the cjlindcr and was 
condensed, while the piston roso 
and lifted a weight After seie- 
ral trials Watt patented his im- 
provements in 17G9, thej are 
described in his specification in 
the following words, which, apart 
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from their immense 
historical interest, deserve careful studj' ns a statement of 
principles which to this daj guide the scientific develop- 
ment of the steam engine — 

“ int thod of lessoning tlio consumption of slcnm, and consc 

spcoifiei quontlj fuel, in fire engines, tonsists of the tollomng principles — 
tion, That lossol in which tho powers of steam arc to bt 

170P cmploicd to work tlio engine, which is called tho cjlimlor in 
common fire engines, and winch I call tho steam i easel, must, 
during tho wholo time tho engine is at work, bo k<pt as hot as tho 
steam that enters it, first bi enclosing it in a case of wood, or am 
other matonnls that tmismit heat slowlj , scLondlj, by surround 
ing it with stLnm or other heated boilics, and, thirdlj, bj suflbnng 
neither water nor anj other substance colder than the steam to 
enter or toneh it dunng that time 
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"Sceondhf, In engines that are to bo worked wholly or partialh 
hy condensation of stoani, the steam is to bo condensed in Ws 
distinct from the steam aessols or cylinders, aUliongli occasionalh 
commumcating with them, those vessels I call condensers, and 
whilst tho enmnes arc working, these condensers ought at least to 
bo kept 03 cold os tho air in the noighbourhood of the onmncs. b\ 
apjihcation of water or other cold bodies o j 

‘Tlnrdhf, Whntoier air or other elastic vapour is not condensed 
bj tho cold of tho condenser, and may impede the working of 
tho engine, is to bo drawn out of tho steam vessels or Londensors 
bj means of pumps, wrought bj tho engines themselves, or 
othorw ISC 

“Fbnrihhf, I intend m manj cases to oinploj tho cxpansii 0 force 
of steam to press on tho pistons, or whatever maj bo used instead 
of them, in tho same manner in which tho pressure of tho atmo- 
sphere IS now omplojedin common fire engines In cases where 
cold water cannot ho had in plontj, tho engines maybe wrought 
b\ this force of steam onlj , hj discharging tho steam into tho air 
nflcr it has done its ollicc 

“Fixthhj, I intend 111 somo cases to apply a degree of cold not 
capable of rednang tho steam to water, but of eontmcting it con- 
sutornblj, so that tho engines shall bo worked by tho altornato 
cxjiansion and contmehon of tho steam 

Instead of using avatcr to render tho pistons and other 
parts of tho engine aw and steam tight, I employ oils, wax, resin 
ous bodies, fat of animals, qnicksihor and other metals in tboir 
iltiul state ’’ 

Tho fifth claim was for a rotary ongino, and need not 
bo quoted hero 

Tho “common fire engine" alluded to was tlio steam- 
engine, or, ns it vrns more generally called, the “atmo- 
spbonc” engine of Newcomen Enormously impoitant 
as AValt’s first patent was, it resulted for n time in tho 
production of nothing more than a greatly improved 
engine of tho Newcomen tjpc, much loss ivastoful of 
fuel, able to make faster strokes, but still only suitable 
for pumping, still single acting, antli steam admitted 
during tho whole stioko, tho piston, ns before, pulling 
tlio beam bj a chain working on n circular arc TJio 
condenser was generally worked bj injection, but "Walt 
has left n model of a surfaco condenser made up of small 
tiibca, in every essential respect Iiko tho condensers now 
used in marino engines 

12 Fig 6 is an example of tho Watt pumping engine Watts 
of this period It should bo noticed that, although tho 
top of the cylinder is 
closed and steam has ac- 
cess to tho upper side of 
tho piston, this is done 
onlj to keep tho cylinder 
and piston 
warm Tho 
ongino IS still 
singlo-acting , 
tho steam m 
tho upper side 
merely plays 
tho part which 
was played 
lu Newcom- 
en’s engine 
bj tbo atmo- 
sphere, and it 
IS tho lower 
end of tho 
cylinder alono 
that IB over 
put in commu- 
nication with 
tho condonsor { 

Thoroarethroo c— Wntl’sSln(;lo-AcHncEnplno,176‘> 

vahes, — tho „ 

“ steam ’’ vah 0 a, tho “ equilibrium ’’ valve l>, and the ex- 
haust ’’ \ ah 0 c At tho beginning of tho down stroko c is 
opened to produce a vacuum bolow tho piston and a is 



(npne, 

1769 



476 


S T E A M-E E a I E E 


[eakly hjstob.y 


static e 
gme 


uuble 

tioo 


tpan 
on of 
earn 


opened to admit steam above it At tbe end of the down 
stroke a and c are shut and h is opened Tnis puts the 
two sides in equilibrium, and allows the piston to be pulled 
up by the pump-rod P, which is heavy enough to serve as 
a counterpoise. G is the condenser, and A the air-pump, 
which discharges into the hot well H, whence the supply 
of the feed-pumx^ F is drawn 

13 In a second patent (1781) "Watt describes the *' sun- 
and-planet” wheels and other methods of making the 
engine give continuous revolving motion to a shaft pro- 
vided with a fly wheel. He had invented the crank and 
connecting rod for this purpose, hut it had meanwhile 
been jiatented by one Pickard, and Watt, rather than make 
terms with Pickard, whom he regarded as a plagiarist of 
his own ideas, made use of his sun-and xilanet motion 
until the patent on the crank expired The reciprocating 
motion of earher forms had served only for pumping, 
by this invention Watt opened up for the steam-engine a 
thousand other channels of usefulness The engine was 
still single actmg , the connecting rod was attached to the 
far end of the beam, and that carried a counterpoise 
which served to raise the piston when steam was admitted 
below it 

14 la 1782 Watt patented two further improvements 
of the first importance, both of which he had invented 
some years before. One was the use of double action, 
that IS to say, the application of steam and vacuum to 
each side of the piston alternately The other (invented 
as early as 1769) was the nse of steam expansively, in 
other words the plan (now used in all engines that aim at 
economy of fuel) of stoppmg the admission of steam when 
the piston had made only a pait of its stroke, and allow- 
ing the rest of the stroke to be performed by the exiian- 
mon of the steam already in the cylinder To let the 
piston push as well as puU the end of the beam Watt 

arallel demised hia sO'Calted parallel motion, an arrangement of 
lotwn Ijnks connecting the piston 
rod head with the b^m 
such a way as to guide 
the rod to move in a 

V ery nearly straight 
lina He further added 
the throttle valve, for 
regulating the rate of 
admission of steam, and 
the centrifugal gover- 
nor, a doable conical 
Xiendulum, which con- 
trolled the speed by 
acting on the throttle 

V alve The stage of de- 
velopment reached 
atthistimeisilluB 
trated by the en 
gino of fig 7 (from 
Stuart's History of 
the Stcam-Enyme), 
which shows the 
parallel motion pp, 
the governor *7, the 
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w' • — — w. vuo -Watts Double Aetlni; Engine, 1782. 

^al^es at 

vvr n. cylinder Among other inventions of 

tnc relation of the steam pressure in the cvlmder to 

roads,— but this in v ention w as not prosecuted ^ 

in ilattbew Boulton, Watt carried on 

« ift ^ “annfacture and sale of his engines 

with the utmost success, and held the field agams® all 


rivals in spite of severe assaults on tbe vabdity of his 
patents Notwithstanding his accurate knowledge of the 
advantage to be gained by using steam expansively be 
continued to employ only low pressures — seldom more 
than 7 fi) per square inch over that of tbe atmosphere 
Hia boilers were fed, as Newcomen’s bad been, through an 
open pipe which rose high enough to let the column of 
water in it balance the pressure of the steam He intro Bating of 
duced the term “horsepower” as a mode of rating engines 
engines, defimng one horsepower as the rate at which 
work IS done when 33,000 B) are raised one foot in onepo^®ij 
minute This estimate was based on trials of the work 
done by horses , it is excessive as a statement of what an 
average horse can do, but Watt purposely made it so in 
order that his customers might have no reason to complain 
on this score 

^ 16 In the fourth claim in Watt’s first patent, the Non con 
second sentence describes a non condensing engine, which dnnamg 
vvonld have lequired steam of a higher pressure This, 
however, was a line of invention which Watt did not 
follow up, perhaps because so early as 1726 a non con- 
densing engmc had been described by Leupold m hisLenpold, 
Tkeatnini Machmarim Leupold’s proposed engine is 1725 
shown in fig 8, which makes its action sufficiently dear 
Watt’s aversion to high-pressure steam was 
strong, and its inflaencc on 
steam-engine practice Jong sur- 
vived tbe expiry of his patents 
So much indeed was this the 
case that the terms “high- 
pressure” and “non-condens- 
ing” were for many years 
synonymous, in contra- 
distinction to the “low- 
pressure” or condensing 
engines of Watt This 
nomenclature no longer 
holds , in modern practice 
many condensing engines 
use as high iiressures as 
non-condensing engines, 
and by doing so are able 
to take advantage of r — 

Watt’s great invention 

of expansive working to a degree which was impossible in 
Jus own practice 

16 The introduction of the non condensing and, at High- 
toat tim^ relatively high-pressure engine, was effected in P«ssnTe 
tiugland by Trevithick and m America by Oliver Evans 
about 1800 Both Evans and Trevithick applied their 
endues to propel carnages on roads, and both used for Evans 
boiler a cyhndrical vessel with a cylindrical flue inside— 
the construction now known as the Cornish boiler Tn 
partuership with Bull, Trevithick had previouslv made 
airect-actiog pumping-engines, with an inverted cvlmder 

pump rod, thus dispensing 

^ Tvere called, a cou- 

d^ser was use J or, rather, the steam was condensed bj a 

Watf^ sn eihaust-pipe, and Boultou ^d 

Watt successMy opposed them as infringing wS 

Kin^ the distingmfhed ^nJur 

wha^ had Wrlyrn r hmse Td" t 
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carnage for roads had boon built by Cugnot in Franco, 
mIio used a pair of single acting higli-pressuro cjlindors to 
turn a drniiig a\lo stop by stop by nioniis of pan Is and 
ratclict^n heels To the initiate o of Eians may bo 
ascribed the carlj general use of high pressure steam in 
the United States, a feature nliicli for manj ycais distin- 
guished American from English practice 

17 Amongst the conlomporaries of Watt one name 
descries special mention In 17S1 Jonathan Ilornbloiior 
constnictcd and patented iihat iiould non bo called a 
compound engine, nitli tiio cylinders of different sizes 
Steam iias first admitted into the smaller cjhndor, and 
then passed oicr into the larger, doing iiork against a 
piston in each In Hornbloiier’s engine the two e 3 'hnders 
Mere placed side bj side, and both pistons uorked on the 
same end of a beam oierhead This iias an instance of 
the use of steam cvpansirel} , and as such was earlier than 
the patent, though not earlier than the inicntion, of ox 
jnnsn c m orking bj* Watt Hornbloii cr ii as crushed by the 
Biriningliam firm for infringing their patent in the use of a 
separate condenser and air-pump The compound engine 
Mas rcMicd in 1801 bj Woolf, aiilh whoso name it is 
often associated Using steam of fairlj high pressure, and 
cutting off the supply before the end of the stroke in the 
small cj linder, Woolf expanded the steam to 60 \ cral times 
its original aolunic Mcchanicanj* the doublo-cj lindor 
com]>oiind engine has this ndsniitago oacr an engine in 
which the same amount of expansion is iierformcd in n 
single cj hndcr, that the sum of the forces exerted bj the 
ti o pistons in the compound engine a aries less throughout 
the action than the force exerted bj the piston of the 
single C 3 hndcr engine This adiantago may have been 
clear to Hornblowcr and Woolf, and to other earlj users 
of compound expansion But another and probablj a 
more inijiortant merit of the system lies in a fact of which 
neither thoj nor for manj jears tlitir followers in the 
use of compound engines were aware — the fact that bj 
disiding the whole range of expansion into two parts the 
cylinders in which these arc separately performed are 
subject to a reduced range of fluctuation in their tempera- 
ture. This, ns will bo afterwards pointed out, limits to 
n great extent a source of waste which is jircsont in all 
steam engines, the waste which results from the heating 
and cooling of the metal bj' its alternate contact w ith hot 
and cooler steam The sjstcni of compound expansion is 
now used in ncarlj all large engines that protend to 
ccononij Its introduction forms the onlj great improio- 
ment which the steam engine has undergone since the 
time of Watt, and x\o are able to recognize it ns a vorj 
important stop in the direction set forth in his “first 
principle,” that the cjhndor should bo kept ns hot ns the 
steam that enters it. 

18 Woolf introduced the compound engine somewhat 
widelj about 1814, ns a pumping engine in the mines of 
Cornwall But here it mot a strong competitor in the 
high-pressure single-cj lindor engine of Trevithick, which 
had the nd\nntngo of greater simplicity in construction 
Woolf’s engine fell into coniparati\ o disuse, and the single- 
cjhnder tj’po took a form which, under the name of the 
Cornish pumping engine, xvns for many j cars famous for 
its great cconoinj of fuel In this engine the cylinder 
x\a 3 set under one end of a beam, from the other end of 
which hung a heavy rod which operated a pump at the 
foot of the shaft Steam was admitted aboxo the piston 
for a short portion of the stroke, thereby raising the pump- 
rod, and was allowed to expand for the remainder Then 
an equilibrium valve, connecting the space abo\ e and below 
the piston, as in fig 6, was opened, and the pump-rod 
descended, doing work in the pump and raising the 
engine piston The largo mass which had to be started 


and stopped at each stroke served by its inertia to counter- 
balance the unequal pi*ossiiro of the steam, for the ascend- 
ing rods stored up eiiergj of motion in the early part of 
the stroke, when the steam pressure was greatest, and 
gave out energy in the latei part, when expansion had 
greatly lowered the pressure The frequency of thestiokt 
was controlled by a device called a cataract, consisting 
of n small plunger pump, in which the jiluiigor, raised at 
each stroke by the engine, was allowed to descend more 
or less slowly by the escape of fluid below it through an 
adjustable orifice, and in its descent liberated catches 
wliith held the steam and exhaust vnh es from opening 
A similar doMco controlled the equilibrium valve, and 
could bo sot to gn e a pause at the end of the piston’s 
dow n stroke, so that the pump cylinder might have tune 
to become completely filled The Coinish engine is inter- 
esting ns the earliest form which acliieved an efhcioncy 
comparable with that of good modern engines For many 
3 ears monthly reports were published of the “ duty ” of 
these engines, the “ duty ” being the number of foot- 
pounds of w ork done per bushel or (m some cases) per 
cwt of coal The average duty of engines in the Corn 
wall district rose from about 18 millions of foot-pounds 
per cwt of coal in 1813 to 68 millions in 1844, after 
which Ics.s effort seems to have been made to maintain a 
high eflicicncy * In indiv idiial cases much higher results 
were reported, as in the Fowey Consols engine, which in. 
1835 was stated to have a duty of 125 millions This 
(to use n more modern mode of reckoning) is equivalent 
to the consumption of only a little more than 1| Ib of 
coal per horse pow or per hour — a result surpassed bj v cry 
few engines in even the best recent practice It is difti- 
cult to credit figures which, even m exceptional instances, 
place the Cornish engine of that period on a lev el with 
the most efliciont modern engines— in which compound 
expansion and higher pressure combine to make a much 
more perfect thormodynaimc machine, and apart from 
this there is room to question the accumcj of the Cornish 
reports They plaj'cd, however, a useful part in the 
process of steam engine development by directing atten- 
tion to the question of cfliciencj, and by demonstrating 
the advantage to bo gained by high pressure and expan 
81 V 0 working, at a time when the theory of the steam 
engine had not yet taken shape 

19 The final revival of the compound engine did not Com 
occur until about the middle of the century, and then 
several agencies combined to effect it. In 1845 il'Naught 
introduced a plan of improving beam engines of the 
original Watt typo, by adding a high pressure cylinder 
whoso piston acted on the beam between the centre and 
the' flj -wheel end Steam of higher pressure than had 
formerly been used, after doing work in the now cjhndor, 
passed into the old or low-pressure cylinder, whore it was 
further expanded Many engines w hose pow er w ns pi ov mg 
insufliciont for the extended machinery they had to drive 
wore “ arUnughted " in this way, and after convoraiou 
were found not only to jield more power but to show 
a marked economy of fuel The compound form was. 
selected by Mr Polo for the pumping engines of Lambeth 
and otbor atorw orks about 1860, in 
began to use it in inarino engines, in 1867 MrCoupcr 
added a steam jacketed intermediate reservoir for steam 
between the high and low pressure cyhnders, which made 
it unnecessary for the low pressure piston to bo just 
- sfc ending its 
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increase in boiler pressure — ^nntil now there are few large 
laud engines and scarcely any marine engines that do 
not employ it In marine practice, where econonij' of 
fuel IS a much more important factor in determining the 
design than it is on land, the principle of compound 
expansion has lately been greatly extended by the intro 
duction of triple and even quadruple expansion engines, 
111 which the steam is made to expand successnely in 
three or m four cylinders Even in the budding of 
locomotive eugmes, where other considerations are of 
more moment than the saving of coal, the system of com- 
pound expansion is beginning to find a place 

The growth of compound expansion has been lef erred 
to at some length, because it forms the most distinctive 
improvement which the steam-engine has undergone since 
the time of Watt For the rest, the progress of the steam- 
engine has consisted in its adaptation to particular uses, 
in the invention of features of mechamcal detail, in the 
recognition and application of thermodynamical prin- 
ciples, and in improved methods of engineering construe 
tion by which it has profited in common with all other 
machines. These have in particular made possible the 
use of steam of eight or ten times the pressure of that 
employed by Watt. 

20 Tlie adaptation of the steam engine to railways, 
begun by Trevithick, became a success in the hands of 
George Stephenson, whose engine the "Eocket,” when 
tried along with others on the Stockton and Darlington 
road in 1829, not only distanced its competitors but 
settled once and for all the question whether horse 
traction or steam traction was to be used on railways 
The principal features of the “Rocket" were an improied 
steam-blast for urging the combustion of coal and a boiler 
(suggested by Booth, the secretary of the raiiivay) m 
which 3 large heating surface was given by the um of 
mauy small tubes through which the hot gases passed 
hurthei, the cylmders, instead of being vertical as m 
earlier ^omotivra, were set in at a slope, which was 
afterwards altered to a position more nearly horizontal 
To these features there was added later the “ link motion ” 
a contavance which enabled the engine to be easili 
reversed and the amount of expansion to he readily 

Stephenson and his son 
Robert the locomotive took a form which has been m ell 
^ntials maintained by the far heavier locomatires of 

I firet practical steamboat was the tug “Char- 

lotte D^das," built by William Symmington, Ld tnld 
m the Forth and Clyde Canal m 1802 A Watt double 
acting condensing engine, placed horizontally acted 
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that heat does work only by being lot down from a higher 
to a lower temperature But Carnot had no idea that 
anv of the heat disappears in the process, and it was not 
until the doctrine of the conseriation of energy was 
eatabhshed in 1843 by the experiments of Joule that the Jouk 
theory of heat engines began a vigorous growth Fiom 
1849 onwards the science of thermodynamics was deiel 
oped with extraordinary rapidity by Clausius, Rankine, CIhusuk, 
and Thomson, and was apifiied, especially by Bankinc, to Rankine, 
practical problems in the use of steam The publication Tliowson 
in 1859 of Baukine’s jifanval of i/ie Suani Snr/me formed 
an epoch in the history of the subject bj' gmng inventors 
a new basis, outside of mere empmcism, from which 
they could push on the deiclopment of the steam engine 
Unfortunately, howcicr, for its bearing on pncticc, the 
theory of tho steam engmo was to a great extent founded 
on certain simplifying assumptions which oxjiericnce has 
now shown to bo far from correct It was assumed that 
the cylinder and piston might bo treated as behaung to 
the steam like non conducting bodies, — that tho traiSfer 
of heat between the steam and tho metal was negligibly 
small Eankino’s calculations of steam-consumption, w ork, 
and thermodynamic clhciency i»\olvo tins assumption* 
except in the case of steam jacketed cy lindens, where he 
estimates that the steam in its passage through the cylinder 
takes just enough heat from tho jacket to prcient a small 
amount of condensation which would otherwise occur as 
tho process of expansion goes on If the transfer of heat 
from steam to metal could be oierlooked, the steam 
which enters tho cylinder would remain during admission 
as dry as it was before it entered, and the solumc of 
btram consumed per stroke would correspond with the 
volume of tho cylinder up to the point of cut-off It is here 
that the actual behaviour of steam in the cylinder diverges 
^st widely from tho behaviour whicli the theory nssumra 
men steam enters the cylinder it finds tho metal chilled 
by the previous exhausti a«d a {wtion of it w at once 
condensed This has tho effect of increasing, often very 
largely, the volume of boiler steam required per stroke. 

expansion goes on the water that was condensed durinir 
admission begins to bo re-evaporated from the sides of 
the cylinder, and this action is often prolonged into the 

ifSh “fi®" effect which this exchange 

of hrat between the metal of the cylinder and tho work- 
ing fluid produces on the economy of tho engine will he 
discussed, and au account will bo gl^en of experimental 
m^ns by whmh we may examine the umounTorst^';! 
that IS initially condensed and trace its subsequent re- 

tbftt any theo^ which 
account of these exchanges of heat fhils also 
toyieWeien comparatively correct results in calculating 
^e relative e&ciency of various steam pressures or various 
rangiM of expansion But tho exchanges of heat nrp 
complex that there seems little prospect of submittinir 
them to any compreheubive theoretWtieatmont Ja ZI 
must rather look for heln in the j ® 

heat-engine economy^ of soeed nt “ influence (on 
expansion, of lacSn^ nf „ ^ of ratio of 

superheating musL the mam beTe?t1edTr°^ ^ 
experimentj—expenment irnidod appeal to 

step by reference to the pnncmles 

the theory of steam ^ “ tbermodynamics and 

S' ■'» 



THEORY OF HEAT-ENGINES ] 


S T E A M-B N G I N E 


479 


LTO8 of 

thonno 

djua 

MURB 


II TuEOU\ 01 HnAT-EEGINTS 

23 A heat eiimno acta bj taking in heat, com oiling a part of 
the heat rcceiiod into niochamcal onorej, nhicli appears ns the 
Mork done by tho engine, nnd rojoctin^ tlio rcmniiidor, still iii the 
form of heat The tuoory of heat engines comprises tho study of 
tho amount of nork done, in its relation to tho heat supplied and 
to tho heat rejected The theory is based on tho two laws of 
thermodynamics, which may bo stated heio ns follows — 

Law 1 ir/ten mechanical energy x<i produced from heat, 1 thermal 
unit 0 } heat goes out of tx-istenccjor even/ 772 foot pounds tf worX 
done, and, conierselg, when heat m ]>roduccd by the expenditure of 
mcJtantcal energy, 1 thermal unit of heat coinis mio eristcneefor 
cicrt/ 772 foot pounds of work ymit 
Tho "thermal unit" is tho heat rciiuii-cd to iniso tho tcnipcm- 
turo of 1 lb of water 1 degree Fahr when at its tomporatuio of 
inaximiim density Tho otpiiinlont quantity of woik, 772 foot- 
pounds, was dotcnniuod by tho oaponments of Joulo, and is called 
joule's cqtinnlent Later rosearches by Joulo ami othein liaio 
indicated tliat this iiuiubor is probably too small, it should 
perhaps bo ns iiiuoh as 774 foot-pounds Joule’s oiigiiial inlue is 
stUl gouorallj used by enginocis, ami ns it outers into many 
published tables it may couioiuontly bo adhered to until its 
accuracy is more dofinitolv disproi cd Since a dofinito number of 
foot pounds are cquii'alout to 1 thermal unit, wo maj, if wo please, 
otpicss quantities of work in thermal units, or quantities of heat 
in footpounds, tho latter practice inll frequently bo found 
usofiiL 

Law 2 Jits impossible for a self acting machint, unaided by any 
external agency, to convey heat from one body to another at a higher 
temperature , , , , , , 

This is tho form in whioli tho second law has been stated by 
Clausius Another statement of it, dilTorent in form but similar 
in olfcct, has boon giion by Thomson Its force may not bo 
immediatoly obi ions, out it will be shown bolow that it introdimcs 
n most important limitation of tho powoi which any ongino has 
of converting licnt mio work So far os tho first low slioi'Sj tlitro 
is nothing to proicnt tho whole heat taken in by tho ongino from 
changing into inochanical oiioigy In coiisoquouco of tho second 
law, Won or, no heat ougtuc converts, or can comort, more tlian 
a small fraction of tho heat supplied to it into ivork , a Inr^ part 
18 necessarily rojocted os heat, fho ratio 

Heat oonierted into work 
Heat taken in by tiio ongino 

IS a fraction alwajs much loss than unity This ratio is called tho 
efficicney of tho ongino considered ns a heat ongino 
Workmn 24 Li on ory heat ongino there is a working substance whicii takes 
sub lu and rejects heat, thorobj suQonug changes of form, or mow 
stance commonly of volume, and does work by oNoreomiiig resistance to 
these chnngos of form or volume Tho NNorking substance may 
bo gaseous, liquid, or solid "Wo can, for example, imagine a heat 
onmno lu which tho working subskiuco is a long inotallic rod, 
armuged to act as tho pa>vl of a ratchet wheel >vith fine teeth 
Lot the rod bo heated so that it olougatos sufliuontO to dmc the 
wheel forward through tho space of one tooth Then lot tho r<m 
bo cooled (say by applying cold wntor)j tho wheel being menuwnUo 
hold from returning by a soparato dick or detent Tm rod, on 
cooling, wall retract so ns to engage itself with the next siWACcding 
tooth, w Inch may then ho dm on forward by heating tho rod arain, 
nnd so on To make it ovidont that such an ongino Nvould do 
Nvork, Nvo liaNO only to suppose that tho ralchot-w heel carries wuud 
with It a drum bj which a Nvoight is wound up Wo have, then, 
a complete heat ongino, in Nvhicli tho working substance is a solid 
rod, wdiich receives heat bj being brought into 
source of lio-it at a comiKiTatn dly high tompomtnro, ® 

small part of this heat into woik, and rejects tho 
what wo may call a reociNor of hoak at a compamtnoly loir 
tomnomture Tho greater |vart of tho heat inaj ho md siinplj to 
passthrough tho ongmo, fioin tho source to the 
degraded as regards temperature ns d goes o shall 
that this is tNqnca^ of 
are doing work, tho heat which thoj Meet is 
turelowoi than that at which it is taken in ^mj 
heat into Nvoik only by lotting down a inucU larger quantilj ol 
heat from a bigh to a rohiliicly low toinpernture The action is 
analogous to that of a waterwheel, whwh docs work bj low”g 
down^ntor from a high to a lower IonoI, but with 
diirorenco that in tho transfor winch occurs in heat ongmw an 
amount of heat disappears which is cquiN aloiit to tho 

25 In almost all actual heat engines tho w oiking bUbstauM is a 
fluid In some it is air, in some a mixture of son oral gases in nm 
stiSn ongino tho Nvorking fluid is a mixture (m varMiig 
of water and steam With a fluid for Nvorkiug ® 

done by cluvnges of volume oiilj , its amount depends ° 
relation of preUuro to n olumo during tho change, nnd not nU on 
tlioformoftliovcssolsin which tho chatigo takes place. Letadiogram 
bo dTONVn (tig 9) in Nvliich tho relation of tho intensity of pressure 
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to tho N olumo of nnj supposed working substnneo is gmplncallj 
exhibited bj tho hue ABC, where AM, CN arc prsbiiTcs and Al’, 

CQ are N oliimcs, then tho work done by tho biibstniice in cximhuI 
iiig from A to C IS tho area of tlio llgiiro MABCN Aud siniilnrlN, 
if the substance bu coinnrcsscd from 
C back to its ongmal n olumo in such ^ 
a inniinci that the lino CDA ropre 
sonts tho relation of pressure nnd , 

N olumo during compression, tho woik ; 
done upon tho substaiico is tho ligiiro i v f '"f 
NCHAM Taking the tw 0 operations " 
togothor, woJlnd that tho siibstaiiio ^ 

has done a not nnioiiiit of w ork equal 

to tho area of tho shaded figure ' 

ABCDA, or f'id^ This is an ex j.j - 

nmjilo and a goncmliration of tho 

niochod of representing work which Watt introduced In his iuncu 
tioii of tho indicator , Uie figure ABCDA inaj bo called tho indicator 
dngram of the supposed action 

20 Genomllj iii heat engines tlio working biibslaiitc rotmiis CjcU 
ponodically to tho same state of tcmpenliiri, pressure, noIuhu, opcmi 
and pliNSical condition When this has occurred tho bubstanci is. of wo 
Saul to have passed through a coinploto cj do of oiieratioiis 1 or mg sn 
exainplo, lu a couiloiisiug steam ougiuc, water taken from tin hot •.tnuic 
Well 18 pumped into tho boiler, it then passes into tho cjlindir is 
Steam, jiasscs thciico into tho condenser, nnd thcnco ngnm into 
tho hot well, it coniplotcs tho ejelo bv letiirmng to tho sniiu con 
ditioii os at first. In other loss ob\ ions eases, ns in that of tho 
Hon condensing steam engine, nlittlo consideration will show that 
tho cjdo IS complotod, not indeed by tho snmo portion of working 
substaiico being roluniod to tho boiler, hut bj an equal quantity 
of water being fed to it, while tho steam which has boon dibchorgcd 
into tho ntmosphoro cools to the toinjicraturo of tho feed In tho 
tlicory of heat ongincs it is of tho first importanco to consult r 
(ns was flret doiio bj Carnot in 1824) the ejelo of operations per 
formed by tho NNorking siibstnuco ns a complete whole M we stop 
short of tho touiplotioii of a on do matters are cominientcd by the 
fact that tho subbtanco is in a state different from its initial state, 
and may thoreforo havo changed its stock of uiUrnnl entigj 
After a comploto cj do, on tho other hand, nto knoN\ at onco that, 

81 UC 0 tho condition is tho same, tho internal energy of tho substancu 
is tho same ns at first, nnd therefore — 

Heat tnkoii in «■ work dono+hcat rojected 
27 It will BorNo our pmqioso best to approach tho theoiy ofEngim 
heat engiuos by consulonng, in tho first instance, tho action of workin 
an oumno in whidv the working substauco is am oiio of t he with a 
so called pcrmniiout gases, or anuxture of them, such ns air Tho larfut 
Nvord iictmaiittit, as applied to a gas, can uonn > bo undc^tood oiiIn (.a- 
asmcaniug that tho gas is liquolTcdwith difficultj -^either bj tho 
uso of oxtremdy low tomporoturo or oxtromcly high pressure or 
both So long os gases uro under conditions of nressiiro nint tan 
peraturo widofy difforent from those which produce hqiiefnction, 
thov conform Novy apprexunatalj to certain simplo laws— laws 
whnh mnj bo rcganlcd ns rigorously miphenblo n 

called perfect gases Aftci stating these laws buclly wo blinll 
oxamino tlio clWnoy of a hcatcngiiic using a gas fn a cortam 
inaTm as working substance, and tl.cn show that tho coi.clns.oii 
so derived has a gmioral application to all heat 
In tins iirocoduro there is no saenfico of geiiomlitj, nnd « 
the process is of indopcndont scnico in tho discussion of nctiml 

28 laNvs of tho permanent gases nro tho following — ' 

Lknn 1 (Boyle) r/ic volume of a guen mass of ga\ t«» irt tin. pu 
inversely as the pressure, the temperatuu betiui hpt constant '‘'am it 

S if V bo tho N olumo of 1 lb of a ps in cubic fed. niul 1' c'se- 
tho pre^uro lu pounds por square foot, so long ns the Icinpiratm. lloj !c 

IS unohaiigcd- PV>co«stai,t 

For air tho Naluc of the constant is 20220 when tho tcmiioraluro is 

Lnnn *> (Charles) Under constant /iressnre egitiil i^olmms ynrb.'^ 

iueimoiCoftantiriu ho 

me AZ, xf am be Ltedunda eonslaiK pn^nre, cguf ’ 

Mcnts of its 1 olitmc eorrespond ten/ nearly to egital interml 1 
pZ inoTs delLmned buthr s^le ofa '‘"."'’nNo of 

Thus, let ws 

oXNgcii, of air, kc, all at 32 t , ami, ^ 

t A s fi f* 

wo shall find that its Nolnme is uonn 4% ,vi. 

Thus for anj ga", kept at cons tant 

I since tho llqucfartloiTof lijdrogcn »nd other pi cs ti} R'l CnllktU «"1 
I'ictcl 
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increase in boiler pressure — until noA\ there are few large 
land engines and scarcely an} marine engines that do 
not cinplo} it In marine practice, nhere economy of 
fuel 15 a much more important factor in determining the 
design than it is on land, the principle of compound 
cvpaii-ion has latel} been greatl} extended by the intro 
duction of triple and cien quadruple expansion engines, 
111 nliich the steam is made to cx])and successively in 
three or in four c}linders E\en in the building of 
locuinotiic engines, where other considerations are of 
more moment than the sanng of coal, the s}stem of com- 
pound expansion is beginning to find a place 
The growth of compound expansion has been lef erred 
to at some length, because it forms the most distinctive 
inipioicmeut which the steam engine has undergone since 
the time of Watt For the rest, the progress of the steam 
engine has consisted in its adaptation to particular uses, 
in the iniention of features of mechamcal detail, in the 
recognition and application of thermodynamical prin- 
ciples, and in improied methods of engineering construe 
tion b} which it has profited in common with aU other 
machines. These ha\o in particular made possible the 
use of steam of eight or ten times the pressure of that 
oiiiplo} cd b} att 

\l>]ilica 20 The adaptation of the steam engine to railways, 
to*') *** begun b} Treiithick, became a success in the hands of 
iiioiiic* George .Stephenson, whose engine the "Hocket,” when 
tried along with others on the Stockton and Darhngton 
road in 1820, not onl} distanced its competitors but 
settled once and for all the question whether horse 
traction or steam traction ivas to be used on railways 
The principal features of the "Rocket” were an improved 
steam blast for urging the combustion of coal and a boiler 
(suggested by Booth, tho secretary of the railway) in 
which a large heating surface was given by the use of 
man} small tubes through which tho hot gases passed 
1 urther, the cyhnders, instead of lieing vertical as in 
earlier locomotives, wore set in at a slope, which was 
af torn aids altered to a position more nearly horizontal 
To these features there was added later the “link motion ” 
a contrivance which enabled the engine to be easily 
rovericil and tho amount of eitpansion to bo readily 
varied In the hands of George Stephenson and his son 
Uoliert the locomotive took a form which has been in all 
^suitials maintained b} the for heavier locomotives of 
to-da^ 

I ^I^M’ractJcal steamboat was the tug "Char- 

in thc^lSf' S}inmington, and tried 

n the forth and Cl}do Canal in lb02 A Watt double 

ar ling condensing engine, placed honzontaUy, acted 

the stern, which earned a revolving paddle wheel Tho 
rnl was successful, but steam towing was abandoned 
for few of injunng the banks of the^canal TeSvirs 

wh'’^ “Comet,” with side padX 

hul-, whith nuns a pa5«.cngcr steamer on theCIvde 
> 1 1 an earlier inventor to follow up .S}mmm8ton’s s^ts 
' 1 ^ the Vmcrican Robert Fulton, wh^ after unsucceSSfo! 
111^1 Ml" ^ ^ Ktcanisr on the Hudson 

Matt Boulton and 

ro-miK rMVrc? for the fimttuneto 

litit but there w.'is no phi o'-ophv of the roln»,r.n 
vwrk to h-at uml longWr tU\nvoitnro 
uro complttc G.e thcorv of the steam-engme as a 
' "k®" Carnot puWidhcd Ins 

la Pm^^anre Jf.(nc. dn /'c,i,\nd showed 


* ."im 
Kivs 


1( '-TJ 


that heat does work only by being let down from a higher 
to a lower temperature But Carnot had no idea that 
any of the heat disappears in the process, and it was not 
until the doctrine of the conservation of energy was 
cstabbshed in 1843 by the experiments of Joule that the Joule 
theory of heat-engines began a vigorous growth From 
1849 onwards the science of thermodynamics was devel- 
oiicd with exti-aordinary rapidity by Clausius, Rankine, CUuams, 
and Thomson, and was applied, especially by Rankine, to Rnnkine, 
practical pioblems in the use of steam Tlie publication Thomson 
in 1859 of Raukine’s Manual of the Steam Engine formed 
an epoch in the histoiy of the subject by giving inventors 
a new basis, outside of mere empincism, from which 
they could push on the development of the steam engine 
Unfortnnatel}, however, for its bearing on practice, the 
theory of the steam engine was to a great extent founded 
on certain simplifying assumptions which experience has 
now shown to he far from correct It was assumed that 
the cylmder and piston might be treated as behaving to 
the steam like non-conducting bodies, — that the transfer 
of heat between the steam and the metal was ueghgibly 
small Rankine’s calculations of steam consumption, work, 
and thermodynamic efficiency involve this assumption, 
except in the case of steam-jacketed cylinders, where he 
estimates that the steam in its passage through the cybnder 
takes just enough heat from the jacket to prevent a small 
amount of condensation which would otherwise occur as 
tho process of expansion goes on If the transfer of heat 
from steam to metal could be overlooked, the steam 
which enters the cylinder would remain during admission 
as dry as it was before it entered, and the volume of 
steam consumed per stroke would correspond with the 
volume of the cylinder up to the point of cnt^ifp It m here 
that the actnal behaviour of steam in the cylinder diverges 
^st widely from the behaviour which the theory assume 
When steam enters the cylinder it finds the metal chilled 
by the previous exhaust, and a portion of it is at once 
condensed This has the effect of increasing, often very 
largely, the volume of boiler steam required per stroke 
As expansion goes on the water that was condensed during 
admission begins to be re-evaporated from the sides of 
the cylinder, and this action is often prolonged mto the 
e^aust. In a later chapter the effect which this exchange 
of hwt between the metal of the cylmder and the work- 
ing fluid produces on the economy of the engine will be 

bJ ’'I ^ experimentel 

m^ns by which we may examine the amount of steam 
that IS initially condensed and trace its subsequent re- 
evaporation It is now recognized that any theory which 
fails to take account of these exchanges of heat fails also 
toyield even comparatively correct results in calculatmg 
the relative efficiency of various steam pressures or variom 
ranges of expansion But the exchanges of heat are so 
complex that there seems little prospect of submitting 
themtoanj comprehensive theoretical treatment and wf 
must rather look for help in the futureTeveTlSnVof 
engines to the scientific analysis of exnPr,mT^ ' 
actual machines. Much careful work of^this 
already been done by Hiru and otW i S ^ 
for mich more Q^tious relatann’o if ® 
heat engine economy) of speed nrM ° (on 

expansion, of jacketing, oreomnound 
superheating must in tlie mom bc^ settled 
experiment,— experiment irmdp/l T ““ appeal to 

the thcorj of steam ^ “ thermodynamics and 

16%, Ttfer 

Inrrnltoat of Jam 1R18 Muir’ 

y-im I njjinr aniHt, larnlori Thnretan ^ Calli>wa> ne 

■CETF S" ‘''e "team of the sli^ 

® ® ("Wt iec/wrfi Jti$t Ci7,lS8iX Tolt, 
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II Theoki of Heat Enojees 

23 A licat cumne acta by taking in heat, coniorting a part of 
tho licit rcccnctt into raeclianical cnorg), nlnoh appears ns tlio 
work done by tlie engine, and i-ojeoting tlio remainder, still m the 
form of heat The tlioory of licat-ongmos comprises tlio stud} of 
tlio amount of work dono, in its relation to tho licnt supidied and 
to tlie heat rejected Tho theory is based on tho two laws of 
thorinodj'namics, winch may bo stated hero ns follows — 

Lam 1 Whenmedianicalcnergi/t’iprodueed/romlical, 1 thermal 
unit of heat goes out of existence for every foot pounds of toork 
I'onc, and, conrerschf, ‘ichcn heat is pioduecd by the expenditure of 
uitchanieal energy, 1 thermal unit of kcat comes into cxtslenccfor 
cierif 772 foot pounds of work spent 
Tho “thermal unit'’ is tho heat required to inise tho tempera 
tui-o of 1 lb of water 1 degree Fahr when at its teinporatnio of 
maximum densiti Tho equivalent quantity of work, 772 foot 
jionnds, was determined b} tho experiments of Joule, and is called 
roulo’s equivalent. Later researches bj Jonlo and others haao 
indicated that this number is probably too small, it should 
perhaps be os much as 774 foot-pounds Joule’s oiiginal a nine is 
still gcncrall} used by engineei-s, and as it outers into many 
puhUsiied tables it niaj eonvomently bo adliered to until its 
accumc} is more defluitcli disproi cd Siiieo a definite number of 
foot pounds arc oqiuvalont to 1 thermal unit, wo maj , if wo please, 
express quantities of work in thermal units, or quantities of heat 
in footpounds, tho latter praotmo will frequently bo found 
usofuk 

Lam 2 It is impossible for a self acting machine, unaided by any 
external ageney, to conicy heat from one body to another at a higher 

form in which tho second law lias been stated b} 
Clausius Another statemout of it, different in form but similar 
in effect, has been giieu b} Thomson Its foi-co inaj not ho 
immediately obvious, but it will bo shown below that it introduces 
a most important limitation of tho power which any engine has 
of coniorting heat into work So far as tho first low shows, mere 
IS nothin" to proient tho whole heat taken in by the engine from 
chanmng into mechanical ouergj In tousequonco of tho second 
low, Wvevcr, no heat engine converts, oi can comert, more tlian 
a small fraction of the boat supplied to it into work , a largo part 
13 ncccssaiily rejected as heat. The ratio 

Heat comorted into work 
Heat taken in by tho engiilo 

is a fraction always much less than unitj This ratio is called the 
efficiency of tho engine considered ns a heat engine. 

In every heat eugino thoro is a working substance which takes 
in and rejects heat, Uioroby suffering changes of form, or moro 

« * « s 1 ivav AXAmnniirifT rPKiaulITGA lO 


commonly of volum’e, and d'oes Morkhy oiorcoming resistance to 
these changes of form or loluine Th( 


Degradn 
tion of 
tempera 
tore 


lluid 

workmg 

sub 

stance 

Workbj 

cUautes 

of lol 

unie 


„ _ *.10 working substance may 

b^ CTSWuI'’liquid; or sohd Wo can, for example, imagine a heat 
on^c in which tho working subsUnco is a long niotallio rod, 
arranged to act as tho pawl of a ratchot-wh^l with fine teeth 
Lot the rod bo heated so that it elongates sufficiontly to dmo the 
wheal forward through the space of ono too^ ^leu lot tho rod 
bo cooled (say by applying cold water), tho wheel bemg ineanwhilo 
hold from ratnming by a soparoto click or detent Tho r^ on 
cooling, wnll retract so as to ongago itself with tho next sutcccding 
tooth, which may then bo dm on forward by heating tho rod aMUi, 
and BO on To make it evident that such an onMO would do 
work, wo have only to suppose that tho ratchot-wlieol carries round 
mth it a drum bj which a weight is woimd up , 
a comnloto heat engine, in whA the working substanco is a solid 
mil w^iicfi receives heat bj being brought into contact wiUi some 

small iiait of this heat into woik, and rejects tho remainder to 

S wo may call a rcceiier of heak at a 

tcinnerature Tho greater pait of tho heatma} bosaidsimpl} to 

nass^through tho eugmo, from tho source to tho receiver, becoming 

S^dldTrc^r^s^imralnre as ,t goes Wo shall see i.r«e,.ttj 

JhKTs is tiTioal of ffio action of all heat engf” » " ^ 

aro doing work, tho heat w Inch tlioy reject is rqected 

ture lower than that at which it w taken in 

heat into work onlj by lotting down a much J 

heat from a high to a relntivel} low te'nperatvire “ 

analogous to that of a water wliecl, which docs work bj letting 

down water from a high to a lower level, but with this 

dilforenco that in the transfer winch occurs in heat engines an 

moiuit of heat disappears wlncli is cqun alent to tho 

^6 In almost all actual heat engines tho working ^ “ 

fluid In some it is air, in some a muxturo of sei oral ^ 

steam engine tho working flmd is a mixture (in a an mg 

of whtcr and steam With a fluid for working substanw, "ork « 

Aono hy changes of volume onlj , its amount depends 

relation of pr^ure to volnnio duniig tho change, and not aU on 

tho form of toe vessels in which too change takes place 

bi draro (fig 9) in which the relation of the intensity of pressure 



Hff 9 


to tlioiolunie of any supposed working substanco is graphically 
exhibited by tho lino ABC, where AM, CN are pressures and AP, 

CQ aro i olunios, then tho work done by tho substance in cxnand 
mg from A to C is tho area of tho figure MABCH And similarl}, 
if tho substance be compressed from 
C back to Its ongiual loliinio in such 
a manner that tho lino CDA ropre 
scuts the relation of pressure and ^ 

1 olumo during conipi-cssion, tho work S 
dono upon tho substanco is tho figure 
NCDAM Taking the tw o ojicrations 
together, wo find that tho substanco 
has done a not amount of work equal 
to tlio area of tho shaded figure 
ABCDA, or /MV This is an ex 
ninjilo and a generalization of too 
mothod of rejircsentiug woik which Watt introduced bj his invcii 
tion of tho mdicator , toe figure ABCDA maj bo coiled the indicator 
diagram of the supposed action , r 

20 Gonorallj in heat engines tho workmg substanco rctnins Cjclc or 
ponoditAlly to tho same state of temperature, pressure, lolnim, operatu 
and phjsical condition When this has occurred tho substance is of work 
S'iid to *iia>o passed tLrougli o comploto cj-cloof o 2 )cratioii& ForiugBuli 
c\aini)lo, in a condensing steam engine, water taken from tuo not ''tamo 
well is pumped into tho boiler, it then passes into tho cjlindtr as 
steam, passes thenco into tho condenser, and toeuco again into 
tho hot well. It completes the cjde bj letiirmng to too same con 
dition ns at first. In other less obiioiis cases, ns in that of the 
non condensing steam eugmo, a little consideration will show tlint 
the c\ do IS completed, not mdeed by the same portion of w orking 
substance bemg rotiimcd to the boiler, but by an equal quantitj 
of water being fed to it, wlulo tho steam which has been discharged 
into tiio atmosphere cools to the tompcratnre of tho few In tho 
toeory of heat engines it is of too first iranortanco to consider 
(as ivas first dono b> Carnot in 1824) the cycle of operations per 
formed by tho working substance ns a coinpkto whole If we stop 
short of too Loniplotiou of a cjole matters are compiicntca bj the 
fact that the substance is in a state difforcnt from its initial state, 
and may therefore ha'e changed its stock of internal onergj 
After a complete C}do, on tho other hand, wo know at tbat, 
since tho condition is tho same, tho mtemnl energy of tho substanco 
is the same as ot first, and therefore— 

Heat taken in-workdono+hcat rejected 

27 It will seno our purpose best to approadi tho thcoiy ofEnpi 
heatengmos by considonng,^u tho first 

an engmo m which tlio workmg substoiico is any one of t o luMi a 
so caUed permanent gases, or a mixture of them, such ns air The pirfcct 

word imrLnent, ns applied to a gas, can too ' 

ns meaning that toe gas is liquolied with dinicnltj —either bj tho 
uso of ox^mcly low torn porn tore or oxtrcniely high pressure or 
both So long as gases aro under conditions of pressure nnd ten 
peLure widely different from tlioso which produce 
th^ coufonn 101 } approximately to certain simple law s-laws 
wSi S bo i^yrdei M rigoroiuily anplioablo to ideal substances 
After stating tU laws " 

oxamindtoo emmeucy of a hcaUngme ''””5 
manner os working substanco, nnd then sliow that tlio coiicinsion 
“ved bos a gLral application to ®"f 

In tins proteduro there is no saunfico of gciicrnHty, ana a pin a 

» »r .u*pondml .» tl.. to,n»on of o.tuj 

the prcMuro in pounds por square foot, so long ns t le tcniptni nix ^ oj t 

18 unchniigeil- PV„constant 

For an tho value of the constant is 20J20 when tho temperature is 

^^‘>9 L VM 2 (Cliarles) ITiidcr constant pressure equal i f ® 

ments of its volume correspond very nearly to f 

'’■'Thnr 



«;ensibli uio same nmouut T 

And further, if we heat an} one and i-o on 

wc shall find that Its i olumo is now f ^ c“bic me 
Thus for an} gas, kept at coiistint pixssii^H 

1 M JIM Calllitct and 

I Since the llqucfacllon of hjdroscn nnd other pi » 

rictct 
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it wonld be 


493 at 32* F , 
492 at 31" F , 

461 at 0 °F, 


and finally 0 at - 461° F , 

provided the same law \i ere to hold at indefinitely low temperatures 
This we maj ossnme to bo the cose with a perfect gas, although 
any actual gas wonld change its physical state long before so low a 
temperature were reached. 

Absolnte This result may be concisely expressed by sijung that if we 
tempera- reckon temperature, not from the ordinai'y zero hut from n point 
tare 461" below the zero of Fahrenheit's scale, the volume of a giien 
quantity of a gas, kept at constant pressure, is proportional to the 
temperatnre reckoned from that zero Temperatures so reckoned 
are called absolnte temperatures, and the point - 461° F is called 
the absolute zero of temperature Denoting any temperatnre 
according to the ordinary scale by t, and the corresponding 
absolute temperature hy t, we have 

T— 1+461 on the Fahrenheit scale, 
and T— 1+274 on the Centigrade scale 

Charles’s law shows that if temperatures bo measured by thermo 
meters in which the expanding substance is air, hjdrogen, oxygen, 
or any other permanent gas, and, if those intervals of temperature 
be called eijual which correspond to equal amounts of eiqiansion, 
then the indications of these thermometers always agree very 
closely with each other, and also agree, though less closelj , with 
the indications of a mercury thermometer "We shall see later 
that the theory of heat engines affords a means of forming a 
thormometric scale which is independent of the properties, as to 
expansion, of any substance, and that this scale coincides with tho 
SMle of a perfect gas thermometer, a fact which justifies the use of 
tho term absolute, os applied to temperatures measured by tho 
emansion of a gas 

80 Combining laws 1 and 2 , we have, for a given mass of nnj gas, 
PVeaCT, 

where e is a constant depending on the specific density of the gas 
and on the units in which P and V are measured In what follows 
we shall assume that P is measured in pounds per square foot, that 
Y IS the volume of 1 lb in cubic fee^ and that t is the absolute 
temperature in Fahrenheit degrees In air, with these units, 
PV-S3 18r 

Regn 31 Law 3 (Begnault) TAe specific heat at constant pressure is 
ault 8 constant for any gas 

law Bj specific heat at constant pressure is meant the heat taken in 
Bpeclflc bj 1 lb of a substance when its temperature rises 1 ° F , while the 
heat at prassuro remains unchanged — tho volume of course increasing 
constant The law stotes that this quantity is the same for any one gas no 
pressure matter what he the temperature, or what tho constant pressure, 
at which the process of heating takes place 
Specific 32 Another important quantity in the theon of heat engines is 
heat at the specific hrat at constant volume, that is, the heat taken in by 
coutant 1 ro of the substance when its temperature nsos 1 * p while the 
volume ^Inmo wmains unchanged-tho pressure of course increasing 
We shall denote specific heat at constant pressure by h„ and 
specific heat at constant volume by K, Let 1 lb of a gas bo heated 
^ ^ 7 ”“ temperati^ T, to temperature r, (abso 
« J volume at r, and Y. the volume at t. Heat 
namdy^”’ external work is done by the expansion 0 / the gas, 

Heat taken in ■» K„{t. - t,) 

■Workdone-P{Yj- Vi)-e(T,-T,) 

The difference between these quantities, or{KD-el(Tn-T,l is the 
amount by which tho stock of internal energy possessei^ bv the 

naS^in fnf the cos 

poKea in any other manner from tj to t, ° 

icorl gas expands mlhoiU doing extenial 

stoVmk nmfom temnerature Tberthe 

no worfc."?te m\ffener^'*^Sf 

de^nS chfng”^”Vt th^ haSot^'*®W^ and* vol^t had 

only on clnde®that tho inS^n^^Sy';? n 


in any change of tomporaturo tho change of internal enorgj is inde 
pendent of the relation of pressure to volume throughout the opera- 
tion How wo have seen abo\ e that tho quantity 

(K,-e)(rj,-Ti) 

measures the gam of internal cnerf^j when 1 lb of a gas has its 
temperature ch^onged from tj to t. in one particular way, namely, 
at constant pressure Hence tliis'samo quantity also measures the 
gam of internal energy when 1 lb of a gis has its temperaturo 
changed from tj to y™ in any manner whatsoever 
35 Hext consider the case of 1 lb of a gas heated from T] to t. at Relation 
constant volume The heat taken in is ' of the 

twospeci- 

Smee no work is done, this is all gun of internal encigy , and is 
therefore (§ 34) equal to / 

Honce in any gas 

Kji-C—Kt 

Tho ratio Kj,/KrWill bo denoted by 7 , obviously K,“c/( 7 -l) 

Tlie following table of values of K^,, K,, c, and 7 wjl he found 
useful m deabng with air and gas engines. 

Tault I — rroperites of Gases 



Kr 

hr 

c 

7 

Dry air 

loot lbs 

Foot lbs 

Foot lbs 



183 1 

130 

2 

53 

2 

1 

409 

Oxygen 

167 9 

119 

8 

48 

1 

1 

402 

XHitroKen 

ISS 2 

183 

4 

54 

8 

1 

411 

Hydrogen 

2632 

1864 


768 


1 

412 

Carbonic oxidt 

189 1 

133 

4 

55 

7 

1 

418 

Carbomc acid 

167 4 

132 

6 

34 

8 

1 

263 

Marsh gas 

457 7 

363 

1 

94 

6 

1 

261 

Olefiant gas 

311-9 

257 

7 

54 

2 

1 

213 

Steam cos, or highly 1 
superheated steam ) 

371 

285 

5 

85 

5 

1 

30 


I 36 ,1 U ouui, , 1 U|, ivbuiji LU I•J1D COl: 

' that of § 25, which exhibit tho action 
of 0 working substance by curves sliow 
mg tho relation of P to V during ox 
pansion or compression. In most of 
the instances which occur in tho theory • 
of beat engines such curves may be ex S 
actly or approximately represented by | 
equations of the form 

PV"— constant, 

whore tho mdex n has vanons numer 
ical values Lot AB, fig 10, boacnlvc 
of expansion (of any substance) in .. - 

which PV" IS constant, from pressure P, and volume V, at A to 
pressure P, and volume Vg at B "Wo have, by assumption, 
PtVt"— P.V." 

The work done is 
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law 
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This may also be wntten 

, »-I ' 

where r is the ratio Vj/Vj, which may ho called the ratio of 
expansion 

btill another form of the above expression for the work done is 
PiVi-P,Ve 
n -1 

Applying this result to the ease of an expanding gas, wo 

"VYork done-*e{Ti-Tg)/{«-l) 

Tho loss of internal energy during expansion is, bj § 34, 

K,(ti - Tg) , or c(ti - Tg) / (7 - 1), hy § 35 
Suppose now that the mode of expansion is such that the loss of 
internal energy is equal to the external work done, then 
e(Ti-Tg) ^ cCti-t,) 
n -1 7-1 

and the law of expansion is 

PV7— constant 

snS^l compressed m 

gamofiXmal?ner^^b7S^‘"P"“ ‘•’the 

Jaftl compression) » termed adta Adia- 

nor ksmtr substance u neither gaming batio 

aotom or internal epical expan 

K^coW^a w.tW substance expanding or siom 

fxtnth +!,« 1 * Without phemical change, m a cylmder which 

(with the purton) was a perfect non conductor’ of hLt In ^Imtac 
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expansion tho external work is done entirely at the exronso of the 
snostance's stock of internal ener^ Hence in the adiabatic expnn 
Sion of a gas tho temperature falls, and in adiabatic compression it 
rises. To find the change of temperature in a when expanded 
or compressed adiabatic^y wo hare only to coiAino the equations 

P.ViV-PsVal'and 

ond wo find „ , 

It IS clear from tho aboro that if, dunng expansion, n is loss 
than y the fimd is taking in heat, and if n is greater than y Ae 
flmd IS rejectmg heat 

80 .Mother leiy important mode of expansion or compression 
IS that called isothermal, in which the temperature of tho working 
substance is kept constant during tho process 

In the case of a gas the curve of isothermal expansion is a 
rectangular hyperbola, havmg tho equation 
PT— constant— cr 

'When a gas expands (or is compressed) isothormolly at tompom 
tore T from Vj to Y. the work done by (or upon) it (per lb) is 

^''*PdV-P^'^*^-PVlog,r-CTlog.r , 

where r is tho ratio Va/Vi as before ^ 

During isothermal expansion or compression a gas suffers no 
change of internal onoigy (bj § 84, smeo r is constont). Honco 
during isothermal expansion a gas must 
take in an amount of heat just equal to 
tho work it docs, and dunng isothermal 
compression it must nyect an amount 
of heat just equal to tho work spent 
upon it. Tho expression or log, r con- 
sequently measures, not only tho work 
done b\ or upon the gas, hut also the 
heat taken in dunng isothermal expan- 
sion or pivcn out dunng isothermal 
compression In the diagram, fig 11, Aer IL 

tho lino AB IS an example of a curve of isothermal expansion for 
a perfect caUod for orevit} an isothermal lino, while AC is on 
aiwbatic lino starting from the same point A 

40 We shall now consider tho action of an ideal engme in 
which tho working substance is a perfect gas, and is caused to 
pass through a cj cle of changes 
each of wluch is either isothor 
lual or adiabatic. Tho cycle 
to bo desenbed was first oxa 
mined by Carnot, and is spoken 
of as Carnot’s cvclo of opera 
tions. Imagmo a cj Imdor and 
piston composed of a perfectly 
non-conducting material, 

of tfe cyl^er, which is a 
conductor Ima^e also a 
hot body or indcnmtoly ca 
pacious source of heat A, 
kept idways at a tempera 
ture Tj, a perfectly non- 
conduchng cover B, and a 
cold body or indoflmtely 
capacious receiver of heat C, kept always at a temperature Tj, which 
IS lower than tj It is supposed that A, B, or C can be applied to 
the bottom of tho cylinder Lot tho cylinder contnm 1 lb of a 
perfect at temperature tj, volume Yo, and pressure Pa to begin 
with The suffixes refer to the pomts on tho indicator diagram, 
fie 12 . ^ 

(1) Apply A, and allow tho piston to nso Tho gas expands 
isotherm^y at tj, tokmg heat from A and doing work. Tho 
pressnre changes to and the volume toYk 

(2) Kemovo A and apply B Allow tho piston to go on rising 
The gas expands adiabancally, doing work at the expense of its 
internal energy, and the temperature falls Let this go on until 
the temperature is r«. Tho pressure is then Pc, and the volume Yc 

(3) Remove B and apply 0 Force tho piston down. Tho gas 
is compressed isotbermolly at r., since the smsllest increase of 
temperature above r, causes heat to pass into 0 'Work is sjient 
npon Ihe gas, and heat is rqected to C Let this be continued 
imtil a certain point d (fig 12 ) is reached, such that the fourth 
operation will complete the cycle. 

(4) Remove C and apply B Continuo the compression, which 
IS now adiabatic The pressure and temperature nso, and if the 
pomt d has been properly chosen, when tho pressure is restored to 
its onginal value Pa, the temperature will also have nsen to its 

I In calcnlatlona wlicro this expression Is Inrohcd It Is convenient to reincm 
her thatloi;, , tlio li) perhoUc logsrlUim, o{ onr number is 2 302G times the common 
logarithm of tho number 



Fie 12 — Oornet s Cycle, with n gas 
for working substance. 


ongmal vMue n [In other words, tho third operation must bo 
stopped when a point d is reached such that an adiabatic Imo 
I will jjoss through a.] This completes tho cycle 

j To find tho proper place at which to stop tho third operation, wo 
have, by §38, tj/tj— (Y f/V»)1'-* inthe second operation, and again 
! (Ys/Yo )V-^ in tho fourth ojioration Honco V./Vi-Vi/Fa, 
and Yi/Y«, the ratio of isothermal exinnsion, is equiu to Y,/Vs , 
i the ratio of isothermal compression. For brevity wo shall denote 
either of these lost ratios by r 

41 Tho followmg are mo transfers of heat to and from tho 
workmg fluid, m successive stages of tho igrcle — 

(1) Heat taken in from A— CTilog,r (by § 30) 

(2) No beat taken in or rcgectod 

(3) Heat rejected to C— cralog.r (by § 39) 

(4) No heat taken in or rqected. 

Honco, by tho first law of thermodynamics, the not external work 
done by tho gas is 

c(vi-Ta) log, r, 

and the ofliciency of the engine (§ 23) is 

C(Ti-T3)l0g,r Ti-T, 

CTil0g,r ” Ti 

This IS tho fraction of the whole heat given to it which an 
engme followmg Carnot’s cycle conierts into work. Tho engine 
takes m an amount of heat, at tho temperature of tho source, pro- 
portional to Ti , it rejects an amount of heat, at the temperature of 
the receiver, proportional to vg It works withm a range of tom 
jKiratnro extending from to r*, by letting down heat from r, to 
vg (§ 24), and m the process it converts into work a fraction of timt 
heat, which fraction will bo greater tho lower tho temperature 
Tg at which heat is rejected is below tho temperature at which 
heat IS received 

42 Next let us consider what will happen it wo reverse Carnot’s Oaniot’s 
cycle, that is to say, if wo force this cn^ne to act so that tho same cycle 
indicator digram ns before is traced out, but in tho direction revened. 
opposite to that followed in § 40 Stertm^ os before from tho 

point a and with the gas at tj, we shall require the followmg four 
operations — 

(1) Apply B and allow the piston to nso Tho gas expands 
adiababcalfy, the curve traced is ad, and when d is reached tho 
temperature has fallen to vg 

(2) Remove B and apply C Allow the piston to go on nsmg 
Tho gas oximnds isothormolly at vg, takmg heat from 0, and the 
curve de is traced 

(8) Romm e C and apply B Compress tho gas Tho process is 
adiabatic Tho curve traced is eb, and when b is reached tho 
temperature has nsen to r, 

(4) Remove B and apply A Contmue tho compression, which 
IS now isothermal, at tj Heat is now rqjccted to A, and tho 
cycle 18 completed by tho curve ba 

In this process the engme is not doing work , on tho contrary, 
work IS spent upon it equal to tho arcs of Bio diagram, or 
c(Tg— Tg)log,r Heat is taken m from 0 m tho first operation, 
to tho amount CTglog,r Heat is rejected to A m the fourth 
operation, to tho amount OTilog,r In tho first and tlurd opera 

tions there is no transfer of heat. 

The acbon is now in every respect tho reverse of what it 
was before Tlio same work is now spent upon tho engme us was 
formerly done by it. The same amount of heat is now given to tho 
hot body A as was formerly token from it. Tho same omonnt of 
heat IS now token from tlio cold body 0 ns was formerly given to it, 
os will be seen by the following scheme — 

Carnot's Cycle, Dtred 

IVork done by tho engme— c(tj - to) log,r , 

Heat token from-A— CT 2 log,r , 

Heat rejected to 0— CT 2 log,r 


Carnot's Cycle, Neversed 
'Work spent upon tho engme— c (tj - tj) log,r , 

Heat rqected to A— CTilog,r , 

Heat token from C— CT-log,r 

B reversal of the work has been accompanied bj an exact 
orsal of each of tlTo trousfera of heat , , , ^ 

IS An engine in which this is possible is called, from tto Berori 
irmodynonnc pomt of view , a reterstble engme In other words, ible 
eversiblo heat engine is one which, if forced to trace out ite engme. 
icator diagram reversed m diroctioD, so that tlio work which 
uld bo done by the engine, when runnmg direct, is actunilj 
int upon it, will reject to tho source of heat tlio ramo qunntib 
beat ns, when running direct, it would toko from tho source, and 
1 take from tho Keener of heat tho same qoantib as, when 
ning direct, it w onld reject to Bio rccon er Bj the source 
*” meant tho hot hotly which acts as souao, nml to toe 
’ IS meant the cold body wbith acts as reccncr, when the 
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engine {s mnning direct. Carnot’s engine is one exaimle of a 
rcre'^ble engine The idea of thennodmanuc TereisiDibty u 
high! V important, for the reason that no heat-engine can be more 
efiicie'nt than a reversible engine, if both take m and reject heat at 
the same pair of temperatnres. 

44 To p>ove this, let it be supposed that ire have two engines 
II and X, of which X is reversible in the above sense, and that we 
have a hot body A capable of acting os a sontce of hea^ and a 
cold bodv C capable of acting os a receiver of heat The engine 
31 IS set to work as a heat-engine, taking heat&om Aond rejecting 
heat to C To p’ore that 3l canno*- be more effiaent tbuTi the 
reversible engine X, we shill assume that it m mote eSaent, and 
trace the consponences of that assumption. 

Ip t M, working direct, be coupled so as to work X reversed , 
if we suppose that the en^es are without mechamcal fiiction, and 
can be conplcd np vitbont loss of power, the work represented by the 
indicator diagram of 31 is spent on X, and X wfll tiierefore reject to 
A an amonnt of heat which we will call Qj. and take from B an 
amoontofheatwhichwe will call Qb Xow smee X is reversible, 
if it worked direct, taking Qx from A, it would do the same amonnt 
of work 83 in the supposed ciroomstances, is spent upon it. 
Hence, if 31 is more efficient than X it is takmg from A an amount 
of heat f«si than Qa, and consegnently also is mving to B an 
amonnt of heat correspondingly less than Qo jomt “f P rt , 
therefore, of 31 working direct and X working revereed is that the 
heat tal Ln from A bv 31 is less than the heat given to A by X, while 
the heat given to B by 31 is less (to an equal extent) than the heat 
taken from B bi X The con^nence is that the hot body A 
IS gammg heat on the whole, and the cold bodv B is losing an 
equal amount of heat , in other words, with the contmued action 
of the double svstem heat passes, in indefinitely large quantrfv, 
from a cold bodv to a hot bodv, bv means of an agency which. 
It n, to be observed, is purelv selfacting, for if we suppose there is 
no mecb-mical fnenon the svstem requires no help ttm withont 
^ o\7 this fesolt IS, hj the second lav* of thennoaTnanucs 23) 
contratr to all c^ncncc , and we are forced to condnde tlmt the 
a^plon that 31 is more effieitnt than the reversible engine X 
wuen both tal e in and reject heat at the same two tempeStares 
»s false Hence, with giren tempemturcs of source and receiver of 
ii«t no engine is more efficient than a reversible engme. 

♦» * *** I* reversible and both work between 

tllp ^ ‘different in any other respect Then by 

the forcgoimy aipmient M cannot he more efficient T 

^ j ^ allreversa^eSi 

Sir eSf “ ** temperatures are 

«nre implv^at revembaity, in the thennodvnamic 

cn-nnV p»r'ecnon in a heat- 

A rcverable enmne is perfect in the sense that it cannot 
l« unproved on as efficiency no other engine, fa W m 

-=?UC. a revfsible engine Hence rtseffiaSiov ^ 

effici-nt tVan one tlm? u reverabfe “ '“S'”® more 

of yvWfp' e'lae in/ TVp I,.,™ » *ms eiprcMion is the measnre 

imponant eSndnaon that n^o htat^^r^I^ immensely 


and T; respectively are equally effiaent, and hence that the efficiency 
(ti — J/ Tj, already determined for one particnlar reversible engine 
measures the efficiency of any reversible engine, and is a liimt of 
efficient which no engine whatever can exceed. 

48 The second law of thciraodynaniics, on wlncih (along with Second 
the first law) this condnsion rests has been given in many difierent law of 
forms. The statement of it in § 23 is that of Clansihs, and is thtamo- 
WOT similar to that of Sir VT Thomson. Eankme, to whom with dynamics 
Thomson and Clausius is due the develomnent of the theo^ of heat- 
engm« from thejomt at whudi Camot left it, has stated ae second 
: law m a form whudi is neither easy to nndeistand, nor obvions, as 

an experimental result, when understood. His statement mns 

“ If the absolute temperatme of any nniformly hot substance be 
divided into anynnmber of equal parts, the effects of those parts in 
canamg work to he TOrfonned are eqnak"^ 

To make Hus intelhgible we may suppose that any quantity q ol 
heat from a source at temperature t, is taken by the first of a 
senes of perfect heat-engines, end that this engme rejects heat 
at a temperature r. less than vj by a ceriom interval At Let 
the heat so rejected by the first engme form the heat supply of a 
sewnd perfect engme workmg from tj to through an equal mter- 
■’m A-- , let the heat which it m turn rejects form the h^t-snpply 
of a third perfect engme workmg again throngh an equal mterral 
from Tj to T| , and so on- The efficienaes of the several engmes 

are (by § 46) — - ~ > ~ i The amonuts of heat supplied to 

them are 2 , , 

Ti 


1 &C- Hence the amonnt of work done by 


each engme is the sam^ namely, q^ Thus Eankine’s statement 



13 to be Tmderstood as meanmg that eacih of the equal mtervals 
into which any range of temperature may be divided is equaUv 
effective m aUowmg work to tie produced from heat when & 

^de to ^ domg work m the most effiaent possible way, thronrfi 
all tte mtervals from the top to the bottom of the »d4. ^ 

^ “terest may be no&l m pass- lieimo 

^ perfect gas, a scale of temperature might he formed absolute 

®“® “ senes of mtervals measnre- 

a senes of levetable engines, each workmg ment of 
manner desenbed intemoera- 

E^^^w^hicb equal mtervals of temperatnre axe defined as tho4 
^ equal amounts of ezpanson of a -perfect cas nnrW 

toiutant press^ , and itcomcides approximate^ with ^e «^le 
of a merenry thermometer when that is irndnated tn 
* bv t^ addibon of a suitab^ronstant (§ 2oj ® 

heat is rejected. which mam- 

between iidiestlStwavfrEioD^nv^m^r'A®® ^repereturemum 

;^nip eratiire of reception -tem netatnra of reiection 
, Temperatnre of reception 

work thanif taken m'at t, andimert^^^^n^/®*'®'"^' 
pair of limitmg tempciatpre*! ir bence, with a given 
that no heat be taka m^the^^p*^ to maxnnnm efiii^cy 
^ge. and no hat ‘“P the 

Further, as we have sren m § 45 ^ben 

heat IS received and leicctel i temperatures at which 

maxminmofeffiaencyft'itberev^^®^' “ engme attains the 

fends of ^on are rev^a^ tte 

consideration will show Ihatatr^sfernT^ -^btile tionsof 

Jbe i^reer n. reversible onl^en “*■ t® reveisi- 

tensibly the same temperattueas the sonnll®’^^® substance is at bility 
^ U and on cipanSra m reveSwf ®i the receiver, as the ^ 

the gradual displacement of ““^1 "ben it occurs by 

such a manner hat the containing envelope m 

envelope, and does not vork o^e 
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such ns that of the gas in Joulo's oxponmont, § 33, and it excludes 
also u hat niaj' bo called imporfectl j -resisted expansion, such os would 
occur if the fluid were allowed to expand into a dosed chamber in 
nliicli the pressure was less than that of tlio fluid, or if piston 
in a cilindcr rose so fast as to cause, through the inerfaa of the ex- 
panding fluid, local lanntions of pressure throughout the ojlindor 

To make a heat engine, uorkiiig within gnon limits of tempera- 
ture, as cflicieiitas possible wo must therefore stnvo— (1) to take 
in no heat except at the highest temperature, and to rmcct no 
licit except at the lowest temporaturo , (2) to secure that the 
working substance shall, when receuinghoat, bo at the temiwrature 
of the bodj from which the heat comes, mid that it shall, when 
gi\ ing up heat, bo at the tomporituro of the body to which heat is 
gi\en up , (3) to aroid free or iinpcrfoctlj resisted expansion If 
these conditions are fulGllcd the ciiguio is a jierfcct heat engine 

The first and second of these conditions are satisfied if in the 
action of the engine the working substance changes its tempera 
turo from tj to t, by adiabatic expansion, and from t# to tj bj 
idiabitic compression, thoreb} being enabled to take in and 
reject heat at the ends of the range without taking in or rejecting 
am bj the waj This is the action in Carnot's engine (§ 40) 

S2 l)ut if w c can cause the w orkiug substance to deposit heat in 
some bod\ within the Liigiiio while passing from tj to t«, in such a 
uiaiiiicr that the transfer of heat from the substance to tins body is 
TCI crsiblo (snbsf\ ing the second condition above), then when wo wish 
the workin" substance to piss from t, to rj wo may roiorbc this 
transfer mid so rccoicrtho heat that was deposited in this body 
Jhis alternate storing mid restoring of heat innj then take tfio 
place of adnbitic cxjiaiisiou and conijircssion, in causing the tern- 
])craturu of the working substance to pass from r, to and from 
r. to Ti rcspectnclj The alternate storing amt restoring is an 
action OLCiirniig wholly within the engine, and is therefore uistmct 
from the taking in and rejecting of heat by the engine 

C3 In 1327 Robert Stirling designed an appiratus, called a rc 
generator, bj which this process of nltoriialo storing and restoring 
of heat could bo actuallj perforincd For the present purpose it w ill 
sulheo to desenbo the regenerator as a iMissago through which the 
working fluid cau traicl in either direction, whoso walls haio a 
icrj largo capacitj for heat, so that the amount allcniatcly given to 
or taken from them by the working fluid causes no more than an 
insensible rise or fall iii their temperature The temperatuuo of the 
walls at one end of the X’assago is rj, and this tai>ors continuously 
down to T. at the other end 'Wheu the woikiiig fluid at tempera- 
ture r| enters the hot end and (lasscs through, it comes out at the 
cold cud at temiieraturo tj, linMiig stored in the ivalls of the 
regenerator nti amount of heat which it mil jnek up again when 
iiasscil through in the opposite direction During the return journey 
its temporaturo rises from t. to tj The process is stnotly roi orsiblo, 
or rather wo^d bo so if the rcgciionitor had an unlimited capacity 
for iicat, if no conduction of heat took place ilong its walls from 
the hot to the cold end, and if no loss took plate by conduction or 
radiation from its cvtcnial surface. 

C4 Using mr as the working substmico, and oinjiloimg his 
regenerator, Stirling made mi engine (to bo described later) 
which, allowing for iiractical imporfoclions, is the earliest example 
of a trulj roi crsiblo eumno The cj do of operations in Stirling’s 
cugiiio IS siibstantiallj tins — 

(1) Air (which has been heated to tj by imssing through the 

regenerator) is allowed to expand isothermally through n ratio r, 
tarang in heat from n furnace and raising a piston Heat taken 
in (per lb of mr ) — cti log cr , , 

(2) The mr is caused to pass through the regenerator from the 
hot to the cold end, depositing heat and having its temiieraturo 
lowered to r., without change of volume Heat stored in 
regenerator — Ivi,(Ti — t,) The iiressuro of course falls. 

(3) Tlio mr is then compressed isothermally to its origuiai 
lolnmo at tj in contact with n rofngonitor (or receiver of heat) 
Heat rejected— CTjlog ,r 

(4) The mr is again imssed through tho regenerator from tlio 
cold to tho hot end, takiug up heat and having 
its temperaturo raised to Heat restored by 
tho regenerator - lvj,(Ti - tj) 

eTilog,r-CTjlog,r ti-t. 

Efficiency ;;p- 

Tho indicator diagram of tho action is shown 
in fig 13, and a diagram of tho onguio is given 
in chip XIV Sbriintfs engine is important, 
not ns a present dnj heat engine (though it 
has Tocenuj been rovivod in small forms after 
a long interval of disuse), but because it is I 
typical of the only mode, other than Carnot's ^ 
plan of adiabitie expansion and compression, ‘ 
ty which the action of a heat engine can 
made reversible Valuable ns tho regenerator 
lias prov cd in motallurg} and other industrial jirocessos, its actual 
appl^tion to heat cii^nos has hitherto boon vorj limited An 
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other way of using it in nir-cngmos was designed by Ericsson, and 
attempts have boon made bj C IV Siemens and F Jonkln to apply 
It to steam engines and to gas-ongmes. But almost nil actual 
engines, in so far os they can bo said to approach tho condition of 
revombihtj, do so, not Inr tho use of tlio regenerative principle, 
but by more or less nearly adiabatic expansion and compression 
after tho manner of Carnot’s ideal engine 

III PnopjEBTiEs OP Steam and Theobt op the 
Steam Engine. 

65 AVo have now to consider tho action of heat engines in Forma- 
which the working substance is water and water vajiour or tion of 
stram Tho proxiortics of steam are most conveniently stated by steam 
rofernug lu tho first iiistAnco to wlmt liappoDs wLon Btcfliii is undor 
formed U7idcr constant pressure* This is substantially the process constant 
which occurs in tho boiler of a steam engine when the engine is pressure, 
at w ork To fix the ideas we may suxipose that tho v cssel in which 
steam is to bo formed is a long upnght cylinder fitted with a 
Xnston which may bo loaded so that it exerts a constant pressure 
on tho fluid below Lot tliorc be, to begin with, at tho foot of the 
cjhndora guantitj of wator (which for convoiiienco of nuincneal 
statement wc shall take ns 1 lb), at any temperature fj, and lot 
tho piston press on tho snrfnco of tho water with a force of 
P lb i»r square foot. Lot heat now bo apphod to tho bottom 
of tho cjhndcr As it enters tho water it will produce tho follow 
mg oflccts 111 throe stages — 

(1) The temperaturo of tho water rises until a certain tempora- 
turo t IS reached, at which steam begins to bo foniiod Tho v nliio 
of t depends on the iiarticular pressure P which tho piston c.xcrts. 

Until tlio tcmxioraturo t is reached there is notliing but water below 
tho piston 

(2) Steam is fonuod, more heat being taken in Tho piston 
(which 18 supposed to exert a constant pressure) nscs No 
further iiicrcnso of temporaturo occurs during tills stage, which 
contimiis until all tho water is converted into steam During 
this stage tho steam which is formed is said to bo saturated 
Tho V olumo which tho piston encloses at the end of this stage, — 
tho V olumo, namely, of 1 lb of saturated stiam at pressure P (and 
toinporoturo t), — will bo denoted by V in cubio foot 

(3) If after nil tho water is converted into steam more heat bo 
allowed to enter, tho volume will increase and tho temporaturo 
will rise Tho steam is then said to bo sztper/ieated 

56 Tho dilTcrcnco between saturated ond sux>crhcatcd steam Saturated 
maybe oxnressed by saying that if water (at tho temperature of aud super 
tho steam) bo mixed w itli steam some of the w ator will bo ov apomted heated 

if tho steam is suptrlioatod, but none if tho steam is saturated steam 
Any vapour in contact with its liquid and in thonnal eqiuhbrium 
IS necessarily saturated Ayheu saturated its properties uifler con 
sidcrabl] , os a rule, from those of a perfect gas, but when super 
heated they aiipronch those of a perfect gas more and more closely 
the fartlior tho ]>roccss of superheating is cameu, that is to say, tlio 
moio tho tomjioratui'o is raised abov o t, tho temporaturo of saturation 
corresponding to tho given xircssuro P 

57 Tho temporaturo t at which steam is formed depends on tho Relation 
value of P Their relation was dotcrimncd with great care bj ofpres- 
Rcguault, in a senes of classical exponmonts on which our sure and 
kiiowlodgo of tlic Tiroportics of steam chiefly depends.^ Tlio tcnipcra- 
Xwessuro of satnnitcd stinm rises with tho temporaturo at a rite ture in 
which increusos rapidly in tho uiiper regions ot tho scale This saturated 
will bo ajiywront from the first and second columns of Table II , steam 
given on next page, which is compiled from Rankine’s rcduttion 

of l^gnault’s rosiuts Tho first column gives tho temperature on 
tho Falir scale, tho second gives tho torresponding pressure in 
Xiounds jior squaro inch Raiikmo has also expressed the relation 
of tomporatnre ond pressure m saturated steam by the following 
formula (which is aiiphcnblo with other constants to other vn 
pours®) — 

, 2732 396046 

logp— 6 1007 s — , 

whore p is tho pressure in pounds per square inch, and t is tlio 
absolute tomyicraturo m FaUr degrees i or most puqioses, liow- 
ovor, it IS more conv oniont to find tho iircssuro corresiionding to a 
given teimierature, or the tomjxiratnro corrcaxionduig to a given 
pressure, from the table by interiwlntion , „ , 

68 Tho some table shows tho volume V, in cubic feet, occupied Relation 
by 1 lb of saturated steam at each pressure. Tins is a quantity of prts- 
tho direct oxporimontal measurement of which is of very gnat sure and 
difficulty It may, however, bo calculateil, from a knowledge of volume 
other properties of steam, by a process wliicli will bo desenbed 
lator (§ 76) Tho values of Y given in tho table woro dctcmincd 
by ^nkino by means of this process , they agree fairly v\ ell witn 
sucli direct observations of tho density of steam os have been hitucrto 


1 item /ml Frame, 1817, vol sxl An 
experiment and a smtinnent of Wv rcsulta espressed In Biltlah measures win no 
ronnd In Dixon s Treallte an /leal * . mr 

s Phil Hag , Doc. or Hauuat of (he Steam Engine, p 
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inado.1 The relation of P to V may be approximotely expressed by 
tboformnla* 68600 (nearly), 

irhen P is stated in lb per sq ft. and T in cnb ft per lb 
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Tempentlnre 

of ISk 

H 

A 

Degrees F 
82 

Ibpersq lo« 

0 085 

Cub Ft 
3890 

Tbermsl Units. 

1091 8 

Thermal Units 

0 

41 

0 122 

2406 

1094 6 

9 0 

50 

0 173 

1732 

1097 8 

18 0 

59 

0*241 

1264 

1100 0 

27 0 

68 

0 888 

985 

1102 8 

36 0 

77 

0 452 

699 

1106 5 

46 0 

86 

0 607 

629 

1108*2 

64 0 

95 

0 806 

405 

iin 0 

68*0 

104 

1 06 

813 

11187 

72 0 

113 

1 88 

244 

1110 6 

81 0 

122 

1 78 

192 

1119*2 

90 1 

131 

2 27 

162 4 

1121 9 

99 1 

140 

2 83 

122 0 

1124 7 

1081 

149 

3 62 

98 45 

1127 4 

1171 

158 

4 61 

80-02 

1180*2 

126 2 

167 

6 58 

65 47 

1182 9 

185*2 

176 

6 67 

53*92 

1136 8 

144 8 

185 

8*38 

4470 

1188 4 

163 8 

194 

1016 

87 26 

1141 1 

162 4 

203 

12*26 

81 26 

1148 9 

1714 

212 

14*70 

26 86 

1146 6 

180 6 

221 

17 68 

22 84 

1149 8 

189 6 

230 

20 80 

19*03 

1162 1 

198 7 

289 

24 54 

16*28 

1164 8 

207 8 

248 

28 88 

14 00 

1167 6 

216 9 

267 

88 71 

12*09 

1160 8 

226 0 

266 

80 25 

10 48 

1163 1 

235 2 

276 

45 49 

9 124 

1166 8 

244 3 

284 

62 62 

7 973 

1168*6 

253 5 

293 

60 40 

6 992 

1171 3 

2627 

802 

69*21 

6168 

1174 1 

271*9 

811 

79*08 

5 483 

1176 8 

281 1 

820 

89 86 

4 816 

1179 6 

290 3 

829 

101*9 

4*280 

1182*2 

299 6 

888 

1161 

8 814 

1185 0 

808 7 

347 

129 8 

8 410 

1187 7 

818 0 

856 

145 8 

3*067 

1190 4 

827 8 

365 

168 8 

2748 

1198 2 

886 6 

874 

182 4 

2 476 

1196 9 

846 9 

888 

208 8 

2*286 

1198 6 

852 2 

892 

226 9 

2 025 

1201 4 

864 6 

401 

250 8 

1 888 

12041 

373*9 

410 

276*9 

1 672 

1206 9 

883 2 

419 

805 5 

1 625 

1209*6 

892 6 

428 

886 3 

1*893 

1212 4 

402 0 
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59 We have next to consider the supply of heat During the 
first stage, until the temMrature rises from its initial valne ioto t, 

in forma the temperature at which steam begins to form nnder the given 
tion of pressnre, heat is required only to warm the water Since the 
steam specific heat of water m nearly constant, the amount of heat taken 
under in dunng the first st^e is approximately thermal units or 
constant footpounds, J being Joule’s equivalent (§ 23), and this 

pressure expression for it will generally serve with sufficient accuracy in 
practical calculations. More exactly however, the heat taken in 
IS somewhat greater than this, for Hegnanlt a experiments show 
that the specific heat of water increases slightly as the temperatuia 
rises. In statmg the amount of heat required for this first stage 
fo must be taken as a known temperature, for convemence in 
numencal statement the temperature 82" F xk usually chosen as 
an arbitrary starting point fiom which the recepnon of heat is to 
be reckoned We shall employ the symbol h to designate the heat 
required to raise 1 lb of water from 82° F to the temperature t at 
which steam begms to form. The valne of h in thermal umts is 
given, approximately, by the equation 
A-t-82 

More ei^t values, which take account of the variation in the 
STOCifo heat of water, will be found in the last column of Table 
H Dunng the firat stage, sensibly all the heat supplied goes to 
increase the stock of internal energy which the flmd possesses the 
amount of external work which is done by the expansion of the fluid 
being neglmble 

60 The heat taken in dunng the second stage is what is called 
the Tateiil heat of steam, and is denoted bj L, Of it a pa rt is spent 

cl'* Ism ‘ Different Tempenihirei; 


hatent 

heat 
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in doing external work, -namely, P multiplied by the excess of the 
vol^e®of the steam over the volume of the water,^nd t^ 
remainder is the difference of internal eneiOT betuMn 1 & of steam 
S t and 1 lb of water at t Tlie volume of 1 lb of watep, at such 
temperatures as are usual in steam engine^ is nearly 0 017 cubic 
feat Wo mav therefore wnte the external work (in foot-pounds) 

of 1 B) of steam under constant 


feet Wo may therefore 
done during the production 

pressure P,- g^rtemal work- P(V-0 017) 

61 Adding together the heat taken in during the first and second Total 
stages we have a quantity designated by H dnl called the total heat heat of 
of 1 of satnratM steam — steam. 

H-A+L 

Eegnault’s values of H are very accurately expressed (in thermal 
units) by the formula 

H -1082+0 806< 

They are given m the fourth column of Tanle II A similar for 
mula gives approximate values of L, exact enough for nse in prac 
tical calculations, — 

L-1114-0 7f 

•1110 total heat of formation of 1 lb of steam, when formed under 
constant pressure from water at any temperature (g, is of course 

6^0f the ^ole latent heat of steam, L, the part P{V -0’OT7) Internal 
18 , as Ixaa been said above, spent m doing external work Tlio energy 
remamder (in foot-ponnda) — 

JL -P(V- 0*017)— 

18 the change of mtemal energy which the substance undergoes 
during evaporation This qnantity, for winch it is convenient to 
have a separate symbol, will bo denoted by p in thermal units, or 
Sp in foot pounds. In dealing with the heat required to produce 
steam wo odopted the state of water at 82" F as an arbitrary start 
mg pomt from which to reckon the reception of heat. In tho 
same way it is convenient to use this arbitrary starting mint m 
reckoning what may be called tbe mtemal energy of tbe substance, 
which IS Sie excess of the heat taken in over the external work done 
by the substance dunng its reception of heat. Thns tho internal 
energy I of I lb of saturated steam at pressure P is equal to the total 
heat H, less that part of the total heat which is spent in doing 
extemsd work, or (in foot pounds) 

JI-JH-P(V-0 017), 

or I-L+;i-P(y-0*017)/J-A+p 

The notion of internal energy is useful m calcolating the heat 
taken in or rejected by steam dunng any stage of its expansion or 
compression in an engine When a wormng substance yuiasos from 
one condition to another, its gam or loss of heat is determined by 
tbe equation 

Heat taken in— mcrease of internal energy + external work. 

Any of the terms of this equation may he negative , the lost term 
IB negative when work is done, not by, bnt upon the substance 
68 The same equation gives the means of findmg tho amount Heat of 
of heat reqnired to form s^m nnder anj assigned conditions, in formation 
place of the condition assumed at tho liegummg of this chapter, under any 
where tho formation of steam nnder constant pressure was con condi 
sidered. Whatever be the condition as to pressure under which tions. 
the process of formation is earned on, the total heat reqnired is 
the sum of the mternal energy of the steam when formed and 
the work done by the sabstance dnrmg the process ^ns in 
general 

Heat of formation —I + J " V PdV, 
the limits of mtegrabon being tho final volume of the steam and 
the ongmal volume of the water Wlien steam is fonned m a 
closed vessel of constant volume no external work is done , the heat 
of fonnation is then equal to the internal encigy, and is less than 
the total heat of formation (H) of steam, when fonned at a constant 
|p^aie e^ial to the pressnre reached m the vessd, by the qnantity 

0i In cJcnlatioiis which relato to tbe actios of steam in engines Wet 
we Lave generally to deal, not with dry saturated steam, bnt with stc-uu 
steam, or steam wbicb either cames in sospension, or is 
otherwise mixed with, a greater or less proportion of water In 
every such mixture the steam and water have the same temperature, 
and the steam is saturated The dryness of wet steam is measured 
by tbe proportion q of dry steam in eai^ pound of the mixed 
substance. AVhen that is &iown it is easy to determine the other 
physical constants thns — 

Latent heat of 1 lb of wet steam 

m_A_l n. A 

-AH 


Total heat of X lb of wet ste^ 
Volume of 1 lb of wet steam 


;+5L, 

-?V-Kl-p)0 017 
“jy very nearly, 

^1®*® ihe steam is so wet as to consist mainly of water , 
Internal energy of 1 lb of wot steam-A-t-ffp 

66 Steam is mperheated when its temperature is raised, in any Suner- 
^nner, above the temperature corresponding to saturation at the heated 
actual pressure. IVhen much supoihoatcd, steam behaves like a steam 
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perfect gas, and maybe called "steam gas.” It then follon-a the 
equation PV-86 6r, 

and the specific heat at constant pressure, K;, is 3/1 foot-pounds or 
0 48 thermal unit At i ery low tempemtiircs steam approximates 
closely to the condition of a perfect gas when very slightly super 
heated, and cicn when saturated, at high temperatures a much 
greater amount of superheating is necessary to bring about an 
approach to tho pcrfectlj gaseous state Tlio total heat required for 
the production of supenicatcd steam under any constant pressure, 
when tho superheating is suITicicnt to bnng tlio steam to tho state 
of steam gas, may tlicrcforc bo reckoned by taking the total heat of 
saturated steam at a low tomperatiiro and adding to it tho product 
of Kp into tho excess of ttniperaturo above that Thus Ilnnkinc, 
treating saturated steam at 32* F as a gas, gives tho formula 
II'-1002+0 48(t'-32) 

to express tho heat of formation (iimlcr anj constant pressure) of 
siipcrnentcd steam, at anj tempera tnro t' u Inch is so imicli aboao 
the temperature of saturation corresjwnding to tho notnal pressure 
that the steam maj bo treated ns a perfect gas Calculated from 
its clicmical composition, tho dcnsit} of steam gas sliould bo 0 G22 
times that of air at the same pressure and temporaturo. Tho value 
of y or KpfK, for sfeaiii gns is 1 3 These forniiilas, dealing ns tlioj 

do with steam winch is so Inglil} superheated os to bo porfcctl} 
gaseous, fail to applj to high pressure steam that is heated hut 
little above its tcnii>craturo of saturation Tho relation of prcssuio 
to volume and tcmprratui'o in the region whitli lies between the 
saturated and tho pcrfciftl} gaseous states has been ospenmented 
on b} Him * Fomiulas uliicli are applicable with more or less 
nccnrac} to steam in cither the saturated or superheated condition 
have been devised bj Him, Zouncr,® Bitter,* and others 
GG Tho expansion of a oliimo which occurs during the com orsion 
of ivatcr into steam under constant pressure — tho second singe of 
the process desenbed in § CJ — is isothermal From what hashcen 
nlrcaiU said it is obi lous that steam, or any other saturated i apoiir, 
can bo expanded or compressed isothermnlly only iihon wet, and 
that evaporation (in the one case) or condensation (in the other) 
must accompany tho process Isothermal lines for a working sub 
stance whicli consists of a liquid and its laipour are straight lines 
of iiutform pressure. 

G7 The form of adiabatic lines for substances of tho same class 
depends not only on the particular fluid, but also on the propor 
tion of liquid to vapour in the mixture In tho cose of steam, it 
has been sliown by Bankiiio and Clausius that if steam imtialh 
dn be allowed to expand adiabatically it becomes wot, and if 
initially wet (unless vera wet^) it becomes wetter A part of tho 
steam is condensed bj tho process of adiabatic expansion, at first 
in the form of minnto particles siiapondcd throughout tho ma-ss 
Tlio temperature and pressure fall, and, as that part of the sub- 
stance which remains nneondensed is saturated, tho relation of 

I iressurc to temperature throughout tho expansion is that which 
lolds for saturated steam Tho following formula, proved by 
Bankino* and Clausius* (see § 75), serves to calculate tho extent 
to which condensation takes place during adiabatic expansion, ond 
so allows tho relation of pi\.ssura to volume to bo determined 
Before expansion, let tho initial dryness of tho steam bo ft and 
its absolute temperature tj Then, if it expand adiabatically until 
its temperaturo tails to r, its dryness after expansion is 




L| and L are tho latent heats (in thermal units) of 1 lb of steam 
before and after expansion rcspoctivoly "When the steam is dry to 
begin with; ft—l 

^iis formula is easily applied to the constmction of tho adiabatic 
curve when tho initial pressure and tho pressure after expansion are 

f ivon, tho corresponding values t and Lbcing found from the table 
t 13 less convenient if tho data arc tho initial pressure and tho 
initial and final volumes, or tho initial pressure and tho ratio of 
expansion r An approximate formula more appropnato in that 
cose IS 

Pc"— constant, or P/Pj— (r/ti,)"--r" 

Hero V and r, denote tho volume of 1 lb of tho mixture of steam 
and water before and after expansion rospcotivelj , and are to bo 
distinguished from V and Yi- which wo havo already used to 
denote tho volume of 1 lb of dry saturated steam at pressures P 
and Pi Tho index « has a valuo winch depends on the degree of 
ini tial dryness ft 

1 Thierit JUcaniqus de la Chaleur 
3 Zttthr d Tereftti deuttdttr Inpenleure xo1 xl 

3 iried Ann , 1878 For a dlsenislon of soTcral of thcio formnlaa aco a iinp’’7 
bjrll Dje^TVant Inst of Eni;inrert and BMptuildert in Scotland, WSS 
4 Prof Cottcrill, tn lib Treatite on the Steam Engine, { 70, ho9 calculated 
(astna tho equation which follows la tho loxt) that, when a mlxturo of steam and 
wmter expands adlahatically, steam condenses If the proportion of steam ho, ronahlr, 
OTcr SO per cent., hut water Is evaporated If the proportion of steam bo less than 
abont SO per cent Tho exact projwrtlon depends on tho IntUal pressnro 
a Steam Engine, { 281 

« iltfhanieal Theory of Heat (tr by W R Browne), chsp vI { 12 



According to Zeunor,^ n= 1 •086 -l-O Iji, so that for 
ft-1 0 96 0 0 0 86 0 8 0 76 0 7 

n-1 186 1 130 1 126 1 120 1 116 1 110 1 106 
^nkino gave for this index tho value V, which is too small if 
tno stoAin bo inxtinlly dry Ho dctorminod it by eTaminmg tho 
expansion curves of indicator diagrams taken from workmg steam- 
engines, but, ns wo shall see later, tho expansion of steam in an 
actual enmno is by no means nchabntic, on account of tho transfer 
of hrat iniich goes on between tho working fluid and tho metal 
of tho cylinder and piston "Wlien it is desired to draw an 
adiabatic curve for steam, that value of n must bo chosen which 
icfora to the degree of dryness at tho hcgiuuiiig of tho expansion 

68 Wo are now in a position to stndy the action of a heat engine Caniot's 
employing steam as tho working substance To simplify the Jirst cycle with 
consideration ns far as possible, Jet it bo snpimscd that wo have, ns steam for 
before, a long cylinder composed of non conoocting nintonnl except workmg 
at tho base, and fitted with a non conducting piston , also a source of substance 
heat A at some temporaturo tj , a receiver oilicat, or, os wo may now 

call it, a condenser C, at a lower temporaturo tj , and a non con 
dncting cover B (ns in § 40) Tlicn w o can perform Carnot’s ey cle 
of operations ns follows. To fix tho ideas, suppose that there is 1 !b 
of water in tho cylinder to begin with, at tho temporatnro t, — 

(1) Apply A, and allow tho piston to rise Tho water will take 
in hc.at and be converted into steam, expanding isotlicrmally nt 
constant pressnro Pj This part of tlie operation 
IS shewn ny tho lino ab in fig 14 
(2) Itomovo A and apply B Allow tho expan 
Sion to continue adiabatically (be), with falling 
pressure, until the teninoraturo falls to tj 
T ho pressnro will then lio Pn, corresponding 
(in Table II ) to tj. 

'(3) Bomovo B, apply 0, 
and compress Steam is 
condoDsca by rejecting heat 
to 0 Tlio action is iso 
thermal, and the pressnro 
remains P. Lot tins bo 
continued 'until a certain 

ei r .0 U -Carant . Cycla with water ana 

Bj ateam for working anbstnncc whioh adiabatic compression 
* mil complete the cycle 

(4) Bcmoio Cnml apply B Continue tho compression, which 
IS now adiabatic. If the point d has been nglitly chosen, this 
mil complete tho cycle by rcstonng tho working flmd to tho state 
of wntor at temperature t, 

Tho indicator diagram for the cy clo is gii cn in fig 14, ns cal 
ciliated by tho help of tho equations in § 67 and of Table II for a 
particular example, in winch yj— 00 lb per square inch (ti— 781), 
and the expansion is continued down to tho pressnro of the atmo 
sphere, 14 7 lb per square inch (Tp“673) Since the process is 
roicrsiblo, and since heat is taken in only atvi and rejected only 
at rg, the efficiency is (vj - tj)/t; Tho heat taken in per lb of the 
flnid IS Li, and the work done is Li (tj - tj)/ti, a result which may 
Ih) used to check the calcnlation of tho dia^m 

69 If tho action hero described could do reahred in pnctico, Efllcicncy 
wo should have a thermodynamically perfect steam ongino using of a 
saturnted steam The fraction of tho heat supplied to it which perfect 
such an engine would convert into work would depend simply on stenra- 
tho torapemture, and therefore on tho pressure, at which tho engine, 
steam was produced and condensed The temporaturo of con Limits of 
dcnsation is limited by tho consideration that there must bo an tempera 
abundant supply of some substance to absorb the rejected beat , turo. 
irator IS actually used for tins pnrposo, so that tj lias for its 

lower limit the temperature of the ai nilablo water supply 
"To tho liiglier temperature tj and prbssuro P, no limit can bo sot 
except snob ns is brought about in practico by the mcclmnical difli- 
cultics, with regard to strength and to Inbncation, winch attend 
the use of liigh pressure steam By a very special constmction of 
ongino and boiler Mr Perkins has been able to use steam with a 
pressure ns high ns 600 lb per sqnaro inch, with engines of tho 
nsiinl construction tlio vnlno ranges from 190 lb downwards 
If tho temporaturo of condensation ho taken as 60° F , as a lower 
limit, tho efficiency of a perfect steam ongino, using saturated steam, 
would depend on tho i nlno of Pj, tho absolute pressure of production 
of tho steam, ns follows — 

For perfect steam engine, with condensation at 60° F , 

P, in lb per sqnaro indi being 40 80 120 160 200 

Highest ideal cflioiency •• 284 326 360 368 881 

But it must not be supposed that these values of tho efficiency are 
actually attained, or are oven attainable. Many causes conspire to 
proi ent steam engines from being thermodynamically wrfcclv an 
some of tho causes of imperfection cannot ho removed A 
bore will servo, ho wever, ns n standard of companson m judging «>» 

7 OrundtOge der iteeh VSrmelheorie.y ’Trot*«tr«m 

OHI der ifeth mrrntthtorie, { 37 In tlio Bdlnbiitlc rompija^ M 
nSt-OSI+O whero j| I» tlio diyne** compreMnm 
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the perfomnneo of actnal engines, nnd as setong forth the a^M 
ta-'c of high pnssnTC steam from the theroodjmnmic point of ■new 
Efficiency 70 As a contrast to the ideally perfect steam-engine of § 68 
wo may next consider a cyclic actum such as occurred m the wrly 
rngmes of Newcomen or Lenpold. when stwm was nsed non- 
cxransivch.-or mthcr. such an action ns wonld have occuned in 
Ses of tins type had the cylinder been a perfect non conductor 
of hc-it Lot the cycle of operations be this -- 
0) Apply A and evaporate the water as before at Pj Heat 

'’(s” Itciitovo A and apply C This at once condenses a part of 
the steam, nnd reduces the pressure to P^ 

(3) Compress at P., in contact with Ci 
condensation is complete, nnd ■water at Tj is Irfh 

(4) Remove B and apply A This heats the 
water again to tj and completes the cycle, 
licit take n in — - Aj. 

The indicator diagram for tins senes of 
opentioiis IS shown in fig 15 , , ^ 

Hero the action is not reversible. To calculate the efficiency, we 

Work done (P, - P .1(Y, - 0 017) 
llcat taken In 

TIic values of this will bo found to range front 0 067 to 0 072 tor 
the 1 allies of Pj which are stated in § 69, when the temperature 
of condensation is 00° F 

71 In the ideal engine represented in fig 14 the functions of 
boiler, cvlinder, nnd condenser are combined in a single vessel , but 
after uhnt has licen said in chap II it is scarcely necessary to re 
mark tint, provided the working substance passes through the same 
cycle of oitcrations, it is indiflcrcnt whether these are performed m 
several icssels or in one To approach a little more closely the 
conditions that liold in practice, wo may thinl of the engine 
which performs the cycle of § 70 as consisting of a boiler A (fig 16) 
1 ppt at 7| a non condiictiiig cylin 
dir ami jikton B, a surface con 
denser C kept at t., and a feed pump 
B a Inch restores the condensed 
■watt r to the boiler Then for every 
pound of steam supplied nnd used 
non cxpinsliely ns in § 70, wo have 
workdonoontliopiaton =(Pi-r.)Vi, 
hnt an ninoiint of work has to b'e ox 
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plete, and then return the condensed water to the boiler by means 
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pump -(P,-P,) 0-017 
J)cdncting this, the neti— 


net 

work done per lii of steam 
IS the Kime ns before, and 
the heat tiken in is also 
the same 




Fio 1G —Organs ol a Stenni Engine 

An indicator diagram taken from the cylinder would 

give the area r/yh (fig 17), uhcri o«— Pj, cf— Vj, oA— P. , an indi 
cator diagram taken from the pump would ; 
give tlic ncgatiie area /yir, where « is the »] 
volume of the ficd water, or 0 017 cub ft 
The dilfcrcncc, nainelv, the shaded area, is 
the diagram of the complete cvcle gone 
throUf.h by each pound of the working 
Mibstaiicc In cxp^nnicntal measurements J 
of the work done in steam engines, only 1* 

the action which occurs within the cylinder is shown on the indi 
cator diagram From this the work spent on the feed pump is to 
lie siibtricttd in nnvaei,urato determination of the thermodynamic 
efTicicnry If the ficd water is at any temperature t„ other than 
tliat of the condenser ns assumed m g 70, it is clear that tho heat 
taken in is II | - 7,, instead ol H. - /i, 

^ K’* inquire how nearlv, with the engine of fig 

1C (that H to say, \i ith an engine in which tho boiler and condenser 
arc scMratc from the cylinder), we can approach tho reicrsible 
cicle of 5 Tlie lirst stage of that cycle corresponds to the 
odniiiion of steam from tho lioilcr into tho cillndcr Tlion tho 
vi-slb e J iwint 1 iioini ns the i>oint of eiii off is reached, at which ndmis 
Mon c ries, nnd tlio steam already in the cilindcr is allowed to 
rtpaml, exerting a diminishing pressure on tho piston. This j 
the second stage, or tlic stage of erpniision Tho process of 
txp-in«ion mai W earned on until tho pnssure falls to that of tho 
condenser, in winch case the expansion is said to bo complete 
At the end of the exiiansion «7e«e takes place, that is to say, com 


How 
nearly 
may tie 
ji»o rf'. 
i-e Ti 


mumcitwn Is opened with the condenser 
Ivgin' ■' ■ ' 

s.t am paesos 
con lens«al 


, - say, com 

Then the rcliim stroke 


s, and a i«nod termed the o;^^;, thS is to sav 

I pa^os out of the cvhndcr, into tho condenser, where Am 
' ns<al at nressnre Pj, whi-h is felt as a lael preamn otwsmg 
the reluri. of tho ^ton So far, all Im been cssclitially realre.Wc® 
an 1 identical with tin corresjiondiiig larls of Camot s cycle. 

..1 ♦ J wniplete the cvcle as Carnots cycle was com 

seprate condenser makes the fourth 
sugi, that of adiabatic comprcv-ion, impracticable, and tlio best 
we can do is to continue the exhaust until condensation is com- 


°^It *is true tliat we may, and in actual practice do, stop the 
exhaust before tho rotnni stroke is complete, and comproM tiiat 
nortion of the steam which remains below the p^on, but this 
does not materially affect the thermodjTiamic efficiency, it is 
done partly for mechanical reasons, and partly to 
avoid loss of power through dearnneo (see chap IV ) 
In tlio present instance it is snjpposed that there is 
no clearance, in which case this compression is ont 
of tho question The indicator diagram given by a 
cylinder in wlucb steam goes throng the action de 
senbed above is shown to scale in lig 18 for a par 
ticnlar example, in which it is supposed that 1 cubic 
foot of drv saturated steam 
IS adibitt^ at an absolute 
pressure of 90 Ib per square 
inch, and is expanded twelve 
times, or do^wn to a ]^rc8snre 
, of 6 4 lb per square inch, at 

Fio 18 -Meal Indicator piaBTam for Sleam p^g^ro it 18 dis 

n oxpans ve i charged to the condenser 

As we have assumed tho cylinder to bo non conducting, and the 
steam to bo initially dry, the ©■qmnsion follows the law PV’ 
constant. The advantage of expansion is obvious, that part of tho 
diagram which lies under the curve being so mnch clear gam 
78 To calculate the efficiency, we have ^ 

"Work done per lb dnnng admission— P.Vi , 

P^Yi-Pg rYi 



Efficiency 
of engine 
working 
expan 
sively 


„ ,, dnnng o^xpansiou to volume rYj- 

(by g 36), - (PiY, - P.rY,)/0 135 , 

Work spent dnnng return stroke— PjvYj , 

„ „ on tho feed pnmp— (Pi - P 5)0 0] 7 , 

Heat taken m— Hi- A# 

74 These expressions refer ■to complete expansion When the inconi 
expansion is incomplete^ as it generally is, &o o^nression giien plete ex- 
above for the ■work done dnnng expansion still applies if wo take panmon. 
Pj to be the pressure at the end of expansion, while tho work 
spent on the steam dnnng the back stroke is PirYi and that spent 
on tho feed pnmp is (Pi - Pt)0 017, Ps bemg the back pressure 
Incomplete emuinsion is illustrated by the doB:ed Ime in ng 18 
It 18 easy, by tbe aid of g§ 64 and 67 to extend these calcnla 
tions to coses where the steam, instead of bemg inibally dry , is 
supposed to have any assigned degree of wetness The efficiency 
which IS calculated m this way, which for tho present purpose 
may be called the theoretical efficiency corresponding to the 
assumed conditions of working, is always much less than the 
ideal efficiency of a perfect onsnno, since the cycle we ore no^w 
dcalmg ■with is not reversible. But oven this tlieoretical efficiency, 
short 08 it falls of the ideal of a perfect engine, is far greater than - 
can ho realized m practice when the same boiler and condenser tern 
peratnres are used, and tho same ratio of expansion The reasons 
for this ■will bo bneiiy considered in tho next chapter, at present 
the fact IS mentioned to raard the reader from supposing that the 
results which the above lormulas give apply to actual engines. 

76 The results of g 68 have been turned to account by Ifenkme Calcnla 
and Clausius for tho purpose of deducing the density of steam tion of 
from other properties wluch admit of more exact direct measure density of 
ment Lot tho perfect stcam-engmo there described work throngh satnrntcd 
aioiy small interval of tompcranire At between tivo temperatures t steam 
and T - At The efficiency is At/t, nnd tlio work done (in foot lbs ) 

IS JLAt/t Tho indicator diagram is now reduced to a long narrow 
stnp, whose length is Y - 0 017 and its breadth aP, the difforence 
in pressure between steam at tempornturos t nnd t - At Hence 
the work done is also aP(Y - 0 017), nnd therefore 

Y-0 017-i^! ^ 

T AP 

At {?t 

Hero ^ , or (m the limit) , is tho rate of increase of tempera 

tiun with increase of pressure in saturated steam at tho particular 
temperature t It may ho found roughly from Table II , p 484, or 
more oxncth by differentiating tho equation given m g 67 L is also 
known, nnd hence tho value of Y correspondmg to any assigned 
temperature may ho calcnlatcd wnth a degree of acenmey wliidi it 
would be difficult to reach m direct experiment Tho volumes 
gii en m the Table arc determined m this way ^ 

«ilId!khS?r V c appUod n* follows to give tlic fornmla of { 67 for 
In aflliihntir IV “‘S™ For bfcvltj wc may write V-0 017=i» 

In adiabatic expansion the work dSne Is equal to tho loss of Internal energy, or 

iW(?o7=— Jifr=.-jiqa+j«) 

Snee iftodr, ima p=I,-rB/j, fills jna> ho written Jifr+J(f(jI,)-fi«fP=0 
By } 7u, «<fP= — ifrt hence 1 + -4- (oL)-& =0 

T UT ' T ’ 

and by Integration, 

. JoetT-i-sVr^constantslogiTi-i-Oiln/ri. 

which lithe equation otjoi 




ActQAl 

indicator 

dlignm. 


A\ irc- 
drnwing 


Clear 

nnec 


BTEAM IK OYLIKDER ] 


S T E A M-E N G I N E 


487 





IT ACtlTAL BEHAt lOirn OF STEAM IN THF CvLtKOFE 

7C In lig IS wo have wlmt mav bo called n first approximation 
to the theoretical indiLator diagram of a steam on^no In the 
acbon then desenbed it was assumed — (1) that the steam supplied 
was dry and saturated, and had diiniig admission the full (imiiorm) 
pressure of the l>ojlcr P, , (2) that there was no transfer of heat 
to or from the steam except in the boiler and in the condenser , 
(3) that after more or ]e«s complete expansion all 
the steam was discharged bj the return stroke of 
tlic piston, during which the back pressure was 
the (uniform) pressure in the condenser P., (4) 
that the wholt volume of the cjlindcr was swept 
through b\ the piston It 
remains to be seen Iiow far 
tliese assumptions are tin 
true in practice and how far 
; ,y pflioicnct IS alTictcd in 
Fio !«— VclusUmlleatorniacnmlroma consequence 

Condensini; Sicam rnplne The actual conditions of 

working dilTer from these in the following mam respects some of 
which are illnstralcd b\ the practical indicator diagram of fig 19, 
whn.li IS taken from on ncliial engine 

77 Owing to the resistance of the ports and passigcs, and to 
the inertia of the steam, the pressure uithin the cjlinder is less 
than P, dunng admission and grestcr than P^ during exhaust 
Moreover P, and P. are themsehes not alisolutclj iimfomi, and 
P« IS greater tliaii the* pressure of steam at the temperature of the 
co'ndcnser, on actonnt of the prepuce of air iii tlic condenser 
During admission the pressure of sttam in the cvlmder is less 
than tlie l>oiier pre-suro bv an ainoiint which increases as the 
piston advances, on acconiit of the iiicrea'-cd s elm it} of the piston 8 
motion and the consequent ini n ased demand for steam M hen 
the ports and pas,sngcs olfi r nun h resistance the steam is expres 
five!} said to Is: throttled or “ winMlrawn " M ire dranang of 
stcamisinfact acaseof imiierfecth n.sipt«l expansion (§51) flic 
steam is dncil bv the process to a small extent, and if initialh dr} 
it Itcconus superheated In an indicator diagram wire droiMiig 
causes the line of admission to lie l>elow a line drawn at the 
holler ptassiire, and to 'lojic downnanls In fairh good practical 
instances the mean nWlnto pressure during admission is about 
nine tenths of the ptassure in the lioilcr 
In the same ivav, diiniig the exhaust the actual hack iiressiirc 
exceeds the pressure in the condenser fshown bv a dotted hno in 
fig l^*) hi an amount deiionding on the freedom iiath which tlie 
steam makes its exit from the eilinder In condensing enpnes 
with a good vaenum the actnal kick pressure is from J to 5 11. 
per square inch, and in non-condensing engines it is 1C to IS in 
rdaco ofthc mere 14 7 11. which is tin pressure of tin. ntmosptiere 
Tlio excess of hack pressure mav be grealU increased bv tlic pre- 
sence of water in tlic caliiidcr The cITccls of uin draaviiig do 
not stop ben The aafacs open and close more or less slowla , 
the points of cut off and release arc therefore not nbsolutila sharp, 
and the diagram has rounded comers at b and c in plate of the 
sharp angles aihich mark those eacnts 111 fig IS lorthis rmson 
rclca't IB allowed in practice to occur a little before the end of the 
forward stroke, hence the toe of the diagram tai es a form like that 
shown in fig I** The sharpness of the cut off, and to a less extent 
the sharpness of the release, depends gnatlv on the kind of vahes 
and sake gear u-cd, aaihcs of the Corliss tj-pc (to bo desenbed 
later) which an. noted for the suddenness with which ndimssion of 
steam IS stopped, liaie the ment amongst others of piwlncing a 
ven sharpl} defined diagram , . , . . 

7*S "WTien the piston is at either end of its stroke there is a 
small suace left between it and the cylinder co\cr This space, 
together with the volume of the passage or pas-sapis leading thence 
to°the steam and exhaust vnlics, is called the efenrnnc. It con 
stitutes a volume through which the piston docs not sweep, out 
which IS neicrthelcs.s tillwl uith steam when admission ocenrs, 
and the steam in the clearance forms a part of 
tiic wliolo steam which expands after the simpl} 
from tlio l) 0 ilcr is cut off If AC bo the volume 
swept throngh hr the piston up to re 
lease, OA the volume of the clearance, 
and AB the volume swept through 
I dunng admission, tho apparent ratio 
J of expansion is AC/AB, out tho real 

, I ratio is (OA•^AC)/(OA+AB) 

! Clearance must obviously he taken 

on of noorooro occount of in any calculation of curves 

Tjo 20-nfectofClc«nmce ft is convonicntlv nl 

lowed for m indicator diagrams by shifting the line of no volnmc 
back through a distance corresjioiiding to tho clearance (fig p) 
In actnal engines OA is from iV 1® i?if fbo a olumo of the cylinder 
79 Clearance afieefs tlio thermodynamic cfiioiency of the 
chiefly by altcnng the consumption of steam per stroke, and its 
inflnence depends matonallvon the cotnjirctsion (§ i2) If during 



tho back stroke tho process of exhaust is discontinued before the end, Comptes- 
and the remaining steam is compressed, this cushion of steam will sion and 
finally fill tho volnmo of the clearance , and by a proper selection of cushion 
tho point at which compression begins tho pressure of tho cushion ing 
ma} he made to nso Just np to the pressure at which steam is 
admitted when tho valve opens ^Jliis may bo called complete 
compression, and uhen it occurs tho existence of clearance lias no 
direct elTcct on tho consumption of steam nor on tho ciBcicncy , 
the whole fluid in tho c}hndcr ma} then be thought of os consisting 
of two {varts, — a permanent cushion which is oltcmatch expanded 
and compressed wnthont net gain or loss of work, and the working 
part pro])cr, winch on admission fills tho voliimo AB (fig 20), and 
which enters and leaves tho c}lindcr in each stroke But if com- 
pression be incomplete or absent there is, on tlio opening of tho 
admission aailve, an inmsh oC steam to fill up the clearance space. 

Tins increases the consumption to an extent which is onl} partly 
conntorbalanccd bv tho increased area of tho diagram, and flio 
result is tliat tho efllcicncy is redneed Tho action is, in fact, a 
case of unresisted expansion (§ 61), and consequently tends, so far 
as its direct cflTects go, to make tho engine less than over reversible. 

It IS to ho noted, however, that h} snch unresisted expansion tho 
entering steam is dried to some extent, and tins helps in a measure 
to countcnct the cause of loss which wnll ho described below 
Compression has tho mechanical advantage that it obviates the 
shock, which tho admission of steam would otherwise cansc, and 
that by giving the piston work to do while its volocitjr is being 
rnpidl} reduced it reduces those stresses in the mechanism which 
are due to tlie inertia of tho reciprocating ports 

80 The thml and generally b} far the most important element Inflaence 
of difil rence between tlie action of a real oiigino and tliat of onr of 
Inpotiictical engine is that alluded to at the end of cliop I , tlie cylmder 
diircrcnco which proceeds from tho fact that tho cylinder and piston walls 
arc not non conductors As the steam fluctuates in temperature 

there is a complex gii c and take of heat between it and the metal 
it touches, and the efficts of this, though not very conspicuous on 
the indicator diagram, have an enormous influence in reducing tlio 
ciiiciciiev b} increasing the consumption of steam Attention was 
drown to this action h} Jlr D K Clark as carl} ns 1865 (Jlaibtcav 
or art Steam Esoisr, Fiiei/ Bnt , Sth edition '), and 
the results of his expenments on locomotiies were confirmed some 
a ears later bv Mr Isiierwoods trials of the engines of tlie United 
States steamer “ Jlichigan ” Bankino m his classical work on the 
steam cng’iie notices the subject onh very bnefl} , and takes no 
account of the action of tho talmdcr walls in his calcnlabons Its 
importance has now been established hevond dispute, notably by 
the cxiwrimcnts of Messrs Loiang and Emcra on tho engines <h 
certain revenue steamers of tho United States,* and b} a protracted 
senes of iin eshgations carried out h} M llallancr and ®lbcr 
Alsatmn engineer, under tho direction ot Hirn,® whoso name should 
be spccmll} associated with tho rational annhsie of engine tests 
In the next chapter some account will he given of liow steam- 
engines arc cxiienmontnll} examined and how (following Him) wo 
mav deduce tlic exchanges of heat which occur between the steam 
and tho calindcr thron^iout the stroke The following is, in gene 
nil tenns, what expenments with actual engines show to take place 

81 M hen steam is admitted ot tho beginning of tho stroke, it Inltlnl 
finds the metallic surfaces of tho cylinder and piston chilM bv conden 
liaving been in contact with low pressure steam dunng the cxliaust sation 
of the previous stroke A portion of it is thereforo liqiioficd, and, 

ns Uic piston advance^, more and more of tno clulicd cjlincler 
surface cvpo*!cd and more and more of tno liot steam is 
densed At tho end of the admission, when communication with 
tho boiler IS ent ofT, tho c} Under consequently contains a film of 
avater spread over tho exposed siirfacc, in addition to satnrntea 
steam Tlio boiler has therefore been drawn upon for a supply 
greater than that corresponding to tho volnmo of steam in the 
admission space Tho importance of this wall Iw obvious from the 
fact, ilemonstrotcd by cxpcninenti that tho steam which is tliM 
condensed dnnng admission frcqucntl} amounts to 30 and oven 60 
per cent of the whole quantitv that conics over from the boiler 

82 Tlicn, ns expansion begins, more cold metal « nnMVCi^, Ee 
and some of tho remaining steam is condensed upon it But the evapora- 
pressuro of tho steam now tails, and the layer 

teen pronously deposited begins to bo ro ojaiKirated ns soon m tho 
temperatnro of tho expanding steam falls bclmv that of tho 1 m 1““ 
layer On tlio whole, then, tho amount of water prraent ^ 
mercaso dunng the earliest part of the expansion, bnt a staM 
anil soon bo rrochod when tho condensation which ocenrs on ffio 
nowl} exposed metal IS balanced by re 

of tho layer Tho porcontago of water present is then a nxmimim, 
and from this point onarards the steam becomes more and more 

to ■»»» to 
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re-cvaporation may be complete .7^ 

BsnaUy, however, there is stilfan undned layer at thoond of tto 
forwart Btrole, and the procea of 

the return strobe, while e^anst is ^^“5 5^ _ ^ 

if the amount of initial condensation has been ve^ 
the whnder walls may fail to become quite d^ even during tte 
exh^t, and a residue of the layer of condensed 
bo earned over as water into the condenser, or, ^ thej^a^ 
valves are so badly arranged as to prcient its discharge, this 
nnevaporated residue may gather in the cylinder, rcquin^ perhaia 
the dram cocks to be left open to allow of its escape When any 
water is retained in this way the initial condensahon is enormoMly 
increased for the hot steam then meets not only cold m^l but 
cold water The latter causes much condensation, partly because 
of Its high specific heat, and partly because it is brought into 
intimate mixture with the entering steam. 

Cooling 84 Apart, however, from this extreme case, whatever water is 
effect re-evaporated during expansion and exhaust takes hMt from the 
of le metal of the cylinder, and so brings it into a state that makM con 

evapora densation inevitable when steam is next admitted from the boiler 
tlon. Mere contact with low pressure steam during the exbaiut stroke 
would cool the metal but little, the cooling which actnallj oMurs 
IS due mamly to the re evaporation of the condensed water 
if anengme were set in action, after being heated beforehand to 
the boiler temperatiire, the cylinder woald be only alightly coolra 
dnnng the first exhaust stroke, and little condensation would 
occur dunug the next admission But the metal would be more 
cooled in the subsequent expansion and exhaust, since it would 
part with heat in re evaporatmg this water In the third admission 
more still wonld be condensed, and so on, until a permanent 
t^me would be established in which condensation and re evapora 
bon were exactly balanced. The same permanent regime is reached 
when the engme starts cold. 

Wetness 85 TOe wetness of the working flmd to which the action of 
of eteem the walla of the cylinder gives nse is essenbally snpcrficial A 
dnnng film of water forma on the walls, bnt except for this the body 
expan of the steam remains dry, nnbl (by adubabc or nearlv adiabatic 
sion expansion) it becomes wet tbrougnout its volnroc. The water 
formed by tbe net of expansion takes form as a mist diffascd 
througbont the steam, and on it the sides of the cylinder exert 
prachcally no mfinence This latter wetness is in fact increasing 
while the suhstancs, as a whole, is getting dned by the re-evnpora 
bon of the liquid film. Dnnng expansion the working substance 
may be regarded as mode up of two parts, — a core of steam, which 
is expanding adiababcally bnt is at the same bme receiving addi 
bons to its amonnt m tbe form of satnnitcd steam from the hquid 
layer, and a hqmd layer which is turning into steam 
Waste of 86 From a theimodynamic pomt of view all inibal condensabon 
heat of the steam is had, for, however early the film be re-evaporated, 
this can take place only after its temperatnre has cooled below 
that of the boiler The process consequently involves a misappli 
cahonof heat, smeetho substance, after parting with high tempera 
tore heat, takes it up agam at a temperature lower than the top 
of its range. This causes a loss of emcicney (chap II }, and the 
loss IS greater the later in the stroke re evaporabon ocenra. The 
heat that is drawn from the cyhnder by re evaporabon of the 
condensed film becomes less and less eficcbve for doing work as 
the end of the expansion is approached, and finally, whatever 
evaporabon conhnnes during the back sfroke is on nnmibgated 
source of waste The heat it takes from the cylinder docs no 
work , its only eCect, indeed, is to increase the back pressure by 
augmentmg the volume of steam to be expelled. A small amount 
of initial condensabon reduces the efliciemy of the engine but 
^^wl* amonnt canses a mnch more than proporbonally 

ISM of 87 ^e o^on of the cylmder walls is increased by any loss of 
Jacket, heat wluch the euMe suffers by radiabon and conduchon from ita 
extei^ surface. The entering steam has then to give np enough 
brat to provide for this waste, as well as enough to produce the 
subsequent re-evaporabon of the condensed film The consequence 
B that more steam is initially condensed. The loss of ^lency 
one to cause will therefore be greater in an nnprotect^ 
lAioh IS well lagged or covered with non 
^ hand,. If the engme have a 

steam jacket the deletenons acbon of the walls is trfuced The 

H instead of losing 

heat by condn^on dnnng its passage through the cylinder The 
jMket accelerate the process of le-evaporafaon and tends to make 

M ^1 temperatUTe of the steam 

IS s^ comparabvely higk When the process is complete tbe 
CTl^er walls give np veiy httle addihonalheatto the stem dnnng 
esgiusion .md exhaust, for condnefaon an! 
^ *^® ™®^^ the cylinder are 

considerahle exchange of heat The 
tliejejwoi that evaporabon is complete the less is the metal 
*^® ’L?,® condensabon. Moreover, 

after this stage in the stroke has passed, a steam jacket conhnnes 
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to mvo heat to the metal dnnng the remainder of the double steke, 
and so warms it to a temperature more nearly equal to that of 
the hoUcr steam before the next admission tekes plact 

88 Thus a steam jacket, though in itself a thermodynamically 
imperfect contnvance, inasmuch as its object ra to rapply heat to 
the workmg substance at a temperature lower than the source, acts 
bcncficiaUy by connteracbng, to some extent, the more scrions 
misapphcabon of heat whicli -occurs Ihrongh the alteniatc ^ling 
and heahng of the cylmder walls. The heat which a jacket com 
mnnicatcs to working steam often incrcvcs the wrer of an engine 
to an extent far greater than corresponds to the extra s^ply of 
heat which the jacket iteclf requires. Be«idrs its thermodynamic 
effect a jacket has the drawbacl that it incrca-scs waste by external 
radiabon, smeo it both cnlarccs the area of radiating surface and 
raises its temperatnre, notwithstanding this, however, many ex 
penments have shown that in large and especially in blow running 
engines, the influence of a steam jacket on the clIiCTency is, in 
gescral, good , and thw u to Ih; afcnbcd to tlic fact that jtit'dncc?, 
though It does not entirely remove, the evils of initial conden^bon. 

To be effective, however, jackets must b^ well drained and kept 
full of “live” steam, insteid of lieing, xs many are, tTajis fo- con- 
densed water or for air 

89 It IS interesting to notice, in general terms, the effects which 
certain variations of tlio conditions of working may be expected to 
produce on the loss that occurs through the action of the cylinder 
walls Initial condensabon will be incrca.'i’d by anything that 
augments the range of temperature thronph which the inner 
surface of the lylinacr fluctuates in each stroke, or that expovs a 
laiger surface of metal to the action of a given qnanti^ of stesm, 
or that prolongs the contacts in which heat is exchanged The 
influence of bme is specially important, for it must be borne in Influence 
mind that the whole acbon depends on the rate at which heat of speed. 
IS condneted into the substance of the metal Tlic changes of 
temperature which the metal undergoes arc in every case mainly 
superficial, the nlternato heating and cooling of the inner snrfico 
inmates waves of high and low temperatnre in the iron whose 

effects are sensible onh to a small deptn , and tlie faster the alter 
nato states snccccd each other the more snitcrfictal arc the effects 
In an engine making an indcfimtelj large number of strokcr per 
minute the cylinder sides wonld Miavc like non conductors and the 
action of the working snbstantc would be adialiatie. 

ITo may conclude, then, that in general on engine running at 
tt high speed will have a higher thermodynamic efficiency than the 
same enmne running at a low speed, all the other condihons of 
workingbeing the same m both ca.scs 

Again, os regards range of temperature, the influence of the 
cylmder walls nil bo greater (other things being equal) with high 
than with low pressure steam, and in condensing than in non- 
condensing engines. On the other hand, high pressure has the 
good effect of rcdncing the surface of metal exposed to the action 
of each ponnd of steam. 

In laigo engines the action of tbo walls will be less than in small Inflnence 
engmes, smcc tbo proportion of wall surfaco to cylinder volume is of sire 
less. This conclnsion agrees with the well known fact that no 
small engines achieve the economy that is easily rcachcil with 
larger forms, especially anth largo manno engines, which eclipse all 
others in the matter of size. 

Cyhnder condensabon is mercased when the nbo of expansion Influence 
IS increased, all the other circumstances of working being left of vans 
unaltered. Tho metal is then brouiit into more prolonged tlon in 
contact with low temperatnre steam The volnmo of admission is cut off 
reduced to a greater extent than tho snrfaco that is cxjiosed to the 
entenng steam, since that snrfaco includes two constant quanbtics, 
tho sniface of tho cylinder cover and of the piston. For theso 
and Mrhaps other reasons, wo may conclude that with an earlv cut 
off the initial condensabon is relatively laigo , and this conclusion 
IS amply borne out by experiment An important result is that 
increase of expansion does not, beyond a certain limit, mvolvo 
increase of thermodynamic efficiency , when that limit is p.Tssed the 
augmentabon of waste through the acbon of the cylinder walls 
more than balances tho increased economy to which, on general 
nnnoiplcs, expansion should givo nse, and the result is a net loss 
\Vith a given engme, boiler pressure, and speed, a certain ratio of 
e^nsion will give maximum efficiency But tho condibons on 
^ich this maximum depends ore too complex to admit of 
theorencal sorabon , tho best rabo can bo determined only by 
expenmenb It may oven happen that an engme whu^ is r»inircd 
to work at a specified power mU give better results, in pomt of 

V ?°^®”*® ®*®®“ P«ssuro and moderate expansion, 

^ pressure and a veiy early cut off 

augmenting tho action Expen- 
rpJSfn efficiency, when camid beyond a mental 

Alsatian flliBtrated by the American and results. 

to above Tie foUowmg figures 

* Bull Soc, Induttr de iAiAoiMe, May 26 , 188Ql 
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Here a maximnm of cfhcioncy lies between the extreme grades of 
expansion to which the test extends In the Amencan cxpen 
nients the best results were ob 
tamed 'with even more moderate 
ratios of expansion The com- 
pound engines of the United 
States reronuo steamer " Bacho, ” 
when tested with steam in the 
jachot of the largo cylinder, with 
tlio boiler pressure nearly uni- 
form at 80 lb by gauge, or 05 
per square inch absolute, and 
the speed not greatly varied, 
mvo tlio results ^loira in Table 
IV Hero the cflicicncy is very 
little afTected by a largo variation in the cat off, but when the ratio 
of expansion becomes oxtcssii o a distinct loss is incurred 

Experiments -with enmnes, in the conditions which hold in 
ordinary pracbco, show &nt it is not unusual to find 20 or 80 per 
cent of the steam that comes over from the c3lindor condensed 
during admission In favourable cases the amount is less than 
this , occasionally, on the other hand, the amonn>. condensed is os 
much ns half, or oven more than half, the whole steam supply 

91 The action of the 03 lindor walls is reduced — (1) hyjacketmg, 
(2) b3 superheating, and (31 by using compound expansion The 
advantage of the steam-jacket has been already mcntionod. In 
high speed engines its beneficial effect is necessarily small, and in 
certain cases the benefit may be even more than ncutralircd b3 the 
drawbacks which have boon alluded to above (§ 88) In general, 
however, the steam jacket forma a valuable means of reducing the 
'wnstefnl action of the cyhnder walls, especially when tlio ratio of 
expansion is considerable Experiments made with and without a 
ja^ot, on the same engine, have shown that jacketing may increase 
the efficiency by 20 or 25 per cent. AVhon a jacket is working pro 
porly it uses, in a single 03 lindor engine, 4 or 6 per cent, and in a 
compound ongino 8 to 12 por cent, of the whole steam supply 

92 Superheating the steam before its admission rodhees the 
amount of initial condensation, by lessoning the quantity of steam 
needed to give up a specified amount of heat, and this m its 
tom lessens the subsequent cooling by re evaporation That it 
has a marked advantage in this respect has been exponmontally 
demonstrated by Him On general thermodynamic grounds 
snporheating is good, because it extends the range of temperature 
through which the working substance is earned. In modem 
practice suporhonting (to any considerable extent) is seldom 
attempted. It occurs to a small extent whenever diy steam is 
throttled, and a shght superheating is occasionally given to steam 
in its passage from the high-prcssuro to the low-pressure cylinder 
of a compound engmo In former years superheated steam was a 
common feature ofmanno practice, but serious practical difficulties 
caused engineers to abandon its use and to seek economy rather by 
increasing the initial pressure and usmg compound oxxiansion In 
those days, however, the theoretical advantage of superheating ■was 
less understood than it is now The economy of fuel whicli its 
employment would probably secure is so groat as to warrant a fresh 
ana energetic attempt to overcome the mechanical difficulties of 
constrac&n and lubrication tliat have hitherto stood in the way 

93 The most important means of preventing cyhnder condonsa 
bon from becoming excessive is the use of compound o'^nsion 
If the vessels were non conductors of heat it would bo, from the 
therraodjmomic point of view, a matter of indifieronco whether 
e'xpansion was completed in a single vessel or divided between 
two or more, provided the passage of steam from ono to the other 
was performed without inboducing unresisted expansion (§ 61) 
But 'With actual materials the compound S3’stcm has the important 
ment that it subjects each cylinder to a greatly reduced range of 
temperature ‘vanabon For this reason the amount inibnll^ 
condensed in the high pressure cylinder is greatly less than if 
admission were to toko place at once into the low pressure cylinder 
and the whole expansion were to be performed there. Farther, the 
steam which is re e'vaporatcd from tho first cylinder during its 
exhaust docs work in tno second, and it is onlj tho re evaporation 
that occurs dunng the exhaust from tho second cylinder that is 
absolntolj wnstofuL Tho exact advantage of this division of range, ^ 
os compared with expansion (through the same rabo) in a single | 
cyhnder, would be hard to calculate, but it IS easy to see inn general j 
way that an advantage is to bo anbcipated, and (thongh there are 1 
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isolated instances to tho contrarj) cxpononco bears out this con- 
clusion In largo engines, working with high pressure, much 
expansion, and a slow strokCf tlio fact that compound engines aro 
m general more efficient than single engines cannot bo doubted 
Addibonnl evidence to tho same effect is furnished when a com 
pound ongino is tested first with compound expansion and then as a 
simple ongiiio witli tho same grade of expansion in the largo cylinder 
alone Thus in tho American experiments tho compound ongino of 
tho " Bacho ” when worked ns a simple engine used 24 lb of steam 
por I H P por hour, as compared with about 20 lb when tlio engine 
worked compound, with tho same boiler pressnro, tho same total 
expansion, and steam in tho jacket in botli cases The necessity 
for compounding, if eflicionoy is to be secured, becomes greater 
with every increase of boiler pressure. So long os the initiiu pres- 
sure IS loss than about 100 Ib por square inch (absolute) it snificcs 
to reduce tho range of tompemturo into two parts by employing 
two cylinder compound engines , with tho higher pressures now 
common in manno pracbco tnplo and oven qnadruplo expansion is 
being introduced. 

Tho acbon of tho cylinder walls would bo greatly reduced if 
it wore pracbcablo to uso a non conduebng matcnal os an internal 
lining to tho cylinder and to tho exposed surfaces of tho piston 
No cure for tho evils of inibal condensation wonld bo so effectual 
as this, and in view of tlio economy of heat which wonld result^ 
it 18 a matter of some surprise that tlio uso of a non conducting 
lining has not received more sonous attonbon 

94 The principal reasons have now boon named which make Actual 
the acbial results of ongino porformanco differ from tlio results cm 
which would bo obtained if tho steam conformed in oiory respect cicncy 
to tho simple theory stiitod in chap III It remains to state, of steam 
voiy shortlj , a few of tho results of recent practice ns to tho actnal engines 
efficiency of steam onginos considered as heat-engmes. 

The porformanco of a stoam engine, as regards economy in its 
consnmpbon of hcat^ may be stated in a number of wnj & In some 
of these tho ongino alone is treated as an independent machine , m 
others tlio engine, boiler, and furnace are considered ns a whole. 

Tho porformanco of tlio engine alone is best expressed by stating Modes of 
either (1) tho thermodynamic “efficiency’’ or (2) tho number of state 
thermal units used por horse power per minnto These terms rc- meat, 
qiiiro a short explanation The “ efficiency ’’ of a heat engine has 
already been defined os tho ratio of tho work done to tho heat sup- 
plied Tlie “work done” ought m strictness to bo reckoned ns 
tho not work done by tho working substance in passing throngh n 
complete cycle of operations , it should therefore bo determined bj 
subtracting from the work which tho substance docs in tho cylin 
dor tho work which is spent upon tho substance in tho feed pnmp 
Tho latter is a comparativolj small quantity, and engineers gene 
rally neglect it in their calculations of thermodynamic cfficioucy 
In making comparison, however, between the oflicicncy which is 
actually realized and the ofilcioncy of n perfect ongino or of an 
engine working under any assumed conditions, account should bo 
taken of tho nogabvo work done in tho feed pump Account should 
also in stnetness bo taken of that part of tho work siient in dri'nng 
tho air pnmp which is done upon tho working substance, ns dis- 
bngnishcd from the water of injccbon Tho " heat supplied ’’ is tho 
total heat of tho steam delivered to tho ongino, less the heat con- 
tained in tlio corresponding nmoimt of feed water This qiianbty 
depends on tho amount of steam used, on tho tempernbiro of tho 
feed, on tho boiler pressure, and on tho o'xtcnt to wiiicli tho boiler 
"pnmes ’’ Priming is the delivery by tho boiler of water mixed 
ivith the steam Except whoro there is actual superheating tho 
steam supply is always more or less wet , in n badly designed or 
overworked boiler largo volumes of water may' bo earned over with 
the steam, but in a good boiler of adequate size tho nmonnt of 
pnming is less (often much less) than 6 per cent of tho whole 
supply Tho effect of pnming is, of course, to reduce tho supply 
of beat por lb of the working substance 

Ono horse power is tho mechanical equivalent of 42 76 thermal 
units por mmuto ’The relation between tho above two methods of 
stating engine porformanco is therefore expressed by the equation 

42 76 

™“®”®y"NumbcrorT U perl HP per minute 

Another very common mode is to give tho number of pounds of 
steam supplied per horse power per hour Tins is unsatisfactory, 
oven ns a method of stating tho comparative economy of different 
ongmes, or of ono ongino in different conditions, for scrcral 
reasons It ignores variations in boiler pressnro, in feed water 
tomperature, and in tho drjuicss of tho supply, although each of 
tlicse things affects the amount of heat required for tho production 
of a ponnd of steam Bnt tho total heat of production of diy 
steam docs not v ary greatly wnthin tho limits of practical pressures , 
moreover, since (in condensing engines) feed ■water is generally 
taken from tho hot-well, its temperature docs not differ much from 
that of tho air pump dischaigc, or (say), 100* F Finally, in many 
comparative trials tho amount of pnming is nearly if not <1“'™ 
constant Hence it happens that this mode of statement oRen 
furnishes a fairly accurate test of tho cconomv of engines anU it 
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has the advantage of putting lesulta in a way that is ea^ to under 
stand and remember , , , e 

Effi 96 None of these modes of statement uielndo the efficiency of 

ctency the boiler and furnace The performance of a hoUer m most 
of boiler usnally expressed by givmg the number of pounds of water at a 
and stated temperature converted into steam at a stated pressim by 
furnace the combustion of 1 of coal The temperature commonly chosen 
is 212* F , and the water is supposed to bo evaporated under atmo 
spheric pressure, the result may then be stated as so many pounds 
of \?'ater evaporated from and at 212* P per 1 lb of coal 
term “efficiency” may also be applied to a boiler and fumaco 
(considered os one apparatus) in the sense of the ratio between the 
heat that is utilized and the potential ene^ that la contained in 
the fuel This ratio is, in good boilers, about 0 7 Thus, for 
example, 1 B) of Welsh coal contains about 16,600 thermal units 
of potential energy, an amount which is etjnal to the heat of pro 
dnction (L) of about 16 Hi of steam from and at 212° In practice, 
however, 1 B of coal serves to evaporate only about 11 B of water 
under these conditions, or abont 9 5 B when the feed water enters 
at 100° F and the absolute pressure is 100 B per square inch. 

The efficiency of the cn^e multiplied by that of the furnace 
and boiler gives a number which expresses the ratio between the 
heat converted into work and the potential eneigy of the fuel, — a 
nnmher which is, in other words, the efficiency of the system of 
engine, boiler, and fnmace considered ns a whole Instead, how 
ever, of expressing this idea by the nse of the term efficiency, 
engineers are more nsnolly m the habit of stating the performance 
of the complete ^stem % giving the nnmher of pounds of coal 
consumed per horse power per hour It must be borne in mind 
that this quantity depends on the performance of the boiler as much 
os on that of the engine, and that the difference m thermal value 
between one kind of coal and another makes it, at the best, a rough 
way of specifnng economy It is, however, an easy qnanti^ to 
measure , and to most users of engmes the size of the coal bill is a 
matter of greater interest than any results of thomiodynamic ana 
lysis. Stiu another expression for engine performance, similar to 
“Duty ” this last, is the now nearly obsolete term “duty,” or nnmher of 
foot pounds of work done for everj 1 cwt of coal consnmed Its 
relation to the pounds of coal per horse power per honr is this — 

jj 112 x 88000 x 60 

‘^’’iTnmberofBs. of coal perl H P per hour 
A good condensing engine of large size, snpplira by good boilers, 
consumes abont 2 B of coal per horse ^wer per honr, its duty is 
then about 110 nuUions. 

Besnlts 96 To illustrate the snbject of this chapter more fnlly the follow- 
er trials, mg snmmory js given of the results of tests of pumpmg engines by 
Mr J Q Mair, described in two excellent papers in jUin Pro 
Inst Oiv Png (vols. Ixx. and Ixxix.) The first group (Table ) 
refers to single cylinder beam rotative engmes, all of the same type, 
working at about 120 horse power (in all except the last tnal there 


were steam jackets in nse) — 
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V The Testi\o OP Steam Enbines 

97 Under this head we may include expenments made to Objects 
determine— (fl) tho horsepower of an engine, (6) tho thermody- of te«ts. 
namic efficiency, or some more or less nearly cqmvalcnt quantity, 

such as the relotion of power to steam supply or to coal consump- 
tion (§ 95), (c) tho distribution of steam, that is, the relation 
which the several events of steam admission, expansion, exhanst, 
and conmnission hear to the stroke of the piston , (<i) the omonnt 
of initial condensation, the wetness of tho steam throughout tho 
stroke, and tlie transfer of heat between it and tho cylinder walls , 

(c) the efficiency of tho mechanism, or tho ratio which the work 
done by the engine on the machinery it drives bears to the work 
done by the steam in the cjlinder 

Tests (a) and (c) arc of common application , test (6), in the 
simple form of a comparison of horse power with coil burnt per 
hour, 18 not uniisnal The actual measurement of efficiency, whether 
thermodynamic {b\ or mechanical (c), and the analysis involved m 

(d) have been carried out m comparatively few instances. 

98 In all these ^orations tho taking of indicator diagrams forms The 

a pnncml part The indicator, invented by IVatt and improved mdicatoti 
by JITJangnt and by Hiclmrds, consists of a small steam cylinder, 
fitted with a piston which slides easily within it and is pressed 
down by a roiml spnng of steel wire Tho cylinder of the indicator 
18 connected by a pipe nclow this piston to one or other end of tho 
cylinder of tho engine, so that tho piston of the indicator rises and 
falls in response to tho finctnations of pressure which occur in tho 
engine cyhndcr The indicator piston actiiatcs a pencil, which 
rises and foils with it and traces the diagram on a ^cct of procr 
fixed to a drum that is cansed to rotate hack and forth throngn n 
certain arc, in nnison with tho motion of tho engine piston. In 
M'Uanghts indicator the pencil is directly attached to tho 
indicator piston, in Richards’s tho rancil is moved by means of n 
system of links so that it copies tlie motion of the piston on a 
magnified scale Tins has tho advantage that an cqnnlly largo 
diagram la drawn with much less movement of the piston, and 
errors which are caused by the piston’s inertia arc consequently 
reduced. In high speed engines especially it is important to 
minimize tho inertia of the indicator piston and tho parts con 
necled with it. In Richards’s indicator tho linkage employed to 
multiply tho piston’s motion is an n’rangement similar to tho 
parallel motion introduced by Vatt ns a means of guiding tho 
piston rod in beam engines (sco g 188) In several recent forms 
of indicator lighter linkages are adopted, and other changes have 
been made with the object of fitting tlic instrnmont better for high 
speed work One of these modified forms of Richards’s indicator 
(the Crosby) is shown in fig 21 The pnHisnre of steam in the 
engine cylinder raises the piston P, 
compressing the spnng S and causing biwv ' ' r, 

thopencilQtonsoinanearlvstraight '} Li" | 

line throngli a distance proportional, '*'1 [1 

on a mamiincd scale, to tho com- ' | [| f n'' I 

pression of tho spnng and thoroforo I, j ,f 1 1 } 


in luese engines, wnicii ran at tne slow speed of about 20 ravoln 
taons per minute, tho influence of steam jacketing was voiy marked. 
In the tnals made with jackets in action, the percentage of water 
present at ent-off, when plotted in relation to the ratio of expan 
Sion, gives a diagram which is sensibly a straight line , by drawing 
this line it may be seen that with an expansion of 8 8 in a similar 
jacketed cylmder there would bo about 25 per cent, of initial con 
densation instead of the mneh greater amount (87 per cent ) which 
tne absence of a jacket cansed in the last tnal ^ 

The next group of tests (Table VI ) refer to compound engine 
of the types named (for explanation of the terms seenhnTi TT 1^ 




Fio 21 »Crosb> Indicator 

to the pressure of tho 
steam At the same time 
the drum D, which carries 
tlie paper, receives motion 
through the cord C from 

gine Inside this drum there is a spiral spring which becomes 

wound up when the cord is pnUed, ani serves to turn the 

the reve™ direction during the hack stroke. The cap of th™Sd^ 

fto f«oly to the top of 

piston hM room to descend, extending tho 
v’ pressure of tho steam is less than that tho 

atmosp^re The spmg is easily taken out and replaced bv a more 

of st^m pXra m he proportional to tho change mdicator 

The firat of these requires that tho pipe w^ connects the 
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indicator witli tlio cylinder should bo short ond of sufilciont horo, 
and that it should o])on in tho cyluidcr at a place where the 
pressure in it will not ho nlTccted by tho kinetic action of the 
mnishing steam Froqnontlj pipes are led from both ends of tho 
cylinder to a central position \niore tlio indicator is sot, so that 
diagrams maj bo taken from cither end inthoiit shifting tho 
instrument , much bettor results are obtained, ospocinllj when the 
cylinder is long, bj using a pair of indicators, each fixed with the 
shortest possible coiineetiiig pipe, or by taking dingmnis succes 
sivolj from tho two ends ortho cylinder with a single instrument 
sot first at one ond and then at tho other Tho gonoral elloct of 
an insuflieioiitlj froo coiinoxion between tho indicator and tho 
ongmo cj Under is to make tho diagram too small The first con 
dition 18 'also iniuhdntcd to some extent b} tho friction of tho 
indicator piston, of tho joints in tho linkage, and of tho pencil on 
tho papoi Tho piston must slido xorj frcolj , nothing of tho 
nature of inokiug is permissible, and anj steam that leaks post it 
must have a free exit through tho cover The pencil pressure 
must not exceed tho minimum which is necessary foi clear marking 
Bj careful uso of a well made iiistrumont tho error duo to friction 
lu the piston and connected parts need not bo serious Another 
source of disturbanco is tho inertia of thoso parts, which tends to 
sot them into oscillation whonoior tho iiidicatoi piston sniTcrs a 
comparitivolj snddoii displacomont Tliosc oscillations, superposed 
upon tho legitimate motions of tho piston, giro a wavy ontliiio to 
parts of tho diagram, especially when tho speed is great and whoii 
tho last named sonreo of error (tho friction} is small AVIicn thex 
ap^wnr on tho diagram a contnuions curve should bo drown mul 
way between tho crests and hollows of tho undulations To kotp 
them within ronsonnblo compass in high spood work a stiiF spring 
must bo used ond an indicator with light parts should bo selected 
Finallj , to socuro nccuracr in tho pencil’s movomont, tho strain of 
tho spring must bo kept well within tho limit of elasticity, so that 
tho strain mnj bo as ncirh as possiblo proportional to tho steam 
pressure Caro must bo taken that tho spnng is graduated to suit 
tho tcmiieraturo (about 212“ F ) to which it is exposed when in 
uso , its shfliicss at this tomporatiiro is about S por cant, less than 
when cold 

With regard to the motion of tho drum, it is, in tho first place, 
iioccssarj to lm\o a reilucing inochaiiism which will give a 
sudicicntlj accurate copj , on a small scale, of tho oiigino pistou s 
stroke Slanj pontnrances arc used for this purpose , in some n 
rigorous gcometncal solution of tho problem is aimed at, lu others 
a closo approximation only Fig 22 show s a good form of indicator 
gear A pondulum rod AB is pinned at ono ond 
to tho crosshead A (tho end of tho piston rod) of 
tho engine. Its upper ond is earned bj a pin 
which IS free to turn and slide iii tho fixed slot 
B A cord from an intormodiato point C leads 
over pulloj s to tho indicator drum Tho pondu 
lum rod should bo much longer than tho pistou 
stroke, aud tho cord should lead off for a con 
sidornblo distance in tho direction sketched, at- 
right angles to tho mean position of tho rods ^ oo —indicator 
Tho nccuraoi of tho drum’s motion docs not, how ” "< 3 c„r 
oror, dopond morclj on tho geometrical condition 
of tho gear It doponds also on tho ngiditj of tho pai ts, and espe 
cinllj on tho strotching of tho cord Tho olasticitj of tho cord 
will enuso error if it is not maintained in a state of uniform tension 
throughout tho double stroke, and this error will bo groaloi tho 
longer and tho more oxtousiblo tho cord is Honco shoi t cords nro to 
bo preferred , and fiiio wire, which stretches much loss, max often bo 
substituted for cord xvith groat advantage Tho stretching of tho 
cord IS perhaps tho most serious and least noticed source of error 
tho indicator is subject to in ordinatj practice Tho toiision of tho 
cord XTincs for tliroo roosons, — tho inertia of tho drum, thoxaraing 
resistance of tho drum spring, and tho fnctiou of tho drum, xvhich 
has tho olltct of increasing tho tension during tho forwnnl stroke 
and of rcdiioiiig it during tho back stroke This last cause of 
xnnatiou can bo miuimizcd oulj by good conslrnotioii and careful 
uso of tho Iiistrumont , but the other two causes can bo mode to 
neutralize ono another almost coinplctolj Since tho motion is 
nearlj simple harmonic, tho accoloration of tho drum xnrios in a 
iicarlj uniform manner from end to ond of tho stroke Tho resist 
anco of tho drum spnng also x ones nmrornilj , and it is thereforo 
oiilj nccessarj to mljust tho stiffness of tho dniiii spnng so that 
tho increase ni its resistance ns tho motion of tho drum proceeds 
maj balonco the decrease in the force that tho cord has to exert 
111 setting tho drum into motion This adjustment will secure an 
almost uniform tension in tho cord throughout the whole stroke, 
it must, of course, bo altered to suit difftront oiigino speeds Tin 
indicator plaj s so important a part in tho testing of heat engines, 
xxhether for practical or sciciitiuo purposes, that no pains should be 
siwrod to avoid tho numerous mid senous sources of error to xxhich 
It is lioblo through faultx construction or niiiiitclligcnt use ^ 





1 A raluablo dUcosslon nnd cxpciiinpntAl inrcatl^tlon of tlio errors of tho 
(naicator ttIU bo fottnd In papers b) I’rof Osborno Kcj-nolcls and Mr It XX 
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100 To dotormino tho indicated horso power, tho mean cffectix o Mcas. 
prcOTuro is fomid bj dinding tho area of tho diagram bj the length ment 
of Its base This gixos a mean height, xvliioh, intcrpretcil on tho horse 
scale of pressures, is tho mean enootivo pressuro in pounds per power 
st^unro inch This has to bo multiplied bx tho effective area of tho 
piston in square inches nnd bj tho length of tho piston stroke in 
foet, to find the xvork done per stroke in foot pounds on that side 

of tho piston to which tho diagram refers Lot Ai bo tho area of 
the piston on ono sulo and A« on the other, pj nnd 7 )^ tho mean 
effective pressures on tho two sides rcspcctix olj , L tho loiigtli of 
tho stroke in foot, and p tho number of complete double strokes or 
revolutions jHir minute Thou tho indicated horso power 

I n P — *^^Pi^i •tPjA;) 

33000 

In finding tho mean pressuro tho area of tho diagram max bo con 
xenieiitlj measured by a plauimoter or calculated bj tho use of 
Simpson’s rule A less nccumto plan, frenucntlj followed, is to 
dix ido flio diogmm bv lines drawn at tho middle of strips of equal 
xxidth, ns in fi^ 23 nnd 24, and to take tho menu pressuro ns tlio 
nx orago hoight of tlicso hues 

101 S})nco admits of no more than n few illustrations of actual Exam 
indicator diagrams Fig 23 is n diagram taken from nn antiquated of ind 

non condensing eiigiiio working xnthont ox * s cator 

pansion Tlio lino AB has been draxni nt a ji — , , n diagr> 
hoight xvhich reprosonts tho boiler pressure, in “ 
order to show tho loss of pressuro in admission 
The lino CD is drawn nt atmospheric pressuro 
by tho indicator itself In tins engine nd 
mission contiuuos till tho end of tho forw nnl 
stroke, and ns n result tho hick pressuro is 
great, cspccinll} during tho fust stage of tho 
exhaust. Tho diagram shows a sliglit amount of oscillation pro 
duted bj tho sudden admission of steam This feature, howovor, 

IS better illustrated bj fig 24, which is another 
diagram taken from tho snmo engine, nt tlio 
snmo boiler pressuro, but xvith the steam much 
throttled 

Fig 26 shows a pair of diagrams taken from L 
a condeiiMiig engine in whith tho distribution ^ 
of steam is effected bj a common slido xnixe 
(chap VIII ) The two diagrams refer to opposite ends of tho cylin 
derniid nro taken on tho same jinjicr bj tho plan nlrtndx alluded to 
(§ 90) of fixing tho null 
enter about mulwnj he » 
tween tho ends of tho 
cjliiidor, xvith a pipe 
lutuling fioin it to each 
end Steam is cut off 
nt a nnd a', rolcnso occurs 
nt b nnd b', nnd compres 
81011 begins nt c and c' 

'ihc gradual closing of 
tho slide X alx cs throttles 

the steam conBulcrablj before tho cut off is complete Tho lino of 
no pressuro EF is drawn 1 1 7 lb per square inch bcloxv CD, xvhich 
IS tho atmospheric lino , and tho lino of no x olumo AE or BF is 
drawn (for each end of tlio cxlindor) nt n distance (from tho end of 
tho diagram) equal to tho x oiiimc of tho clenranco 

Fig 26 IS n diagram taken from n Corliss engine working xntli 
n largo ratio of expansion The Corliss xnlxo gear, xiliith will be 
described in chap IV , causes tlic admission xnlvo 
to closo siiddenlj, nnd consenuentlx defines tho 
point of cut off prottj shariilj in tho diagram 
Tlirough this point a dotted curx o has been drawn 
(bj aid of the equation PV"*» const , § 07), which 
is tho curxo that would bo fol- 
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1 10 50 — Inillcntor Plagnim from Condcn'lng 
Engine with Slide X'nlvc 





FiQ SC — Indicator Diagram from 
Corliss Engine 


lowed if tho expansion were 
ndinbtitic. In drawing this 
curve it has been assumed that 
at the end of ndinission tho 
of water lOio actual curx o first fills 


steam contains 25 iicr cent 

below nnd then rises above this ndinbitic curve, in conso 
qiicnco of tho continued condensation xvhich takes place 
uiimig tho carlj stages of tho exiansion nud the ro ex ajiora 
tiou of condensed xvnter during Inter stages (§ 82) Tiff 

IS another diagram from n Corliss 
engine, running light, and xvith 
~ coudencer not in action Dia- 

grams of this kind nro often taken 
. xxhen engines nro first erected, for 

He jjic purpose of testing tho setting 

of tho xalxes Other indicator diagrams, for compound engines, 
xmU bo gixcninclinp 'll 

llrIgUtmoro f JffB rree iMl of 

followed tho reading of tho P«Pv« the SSlfKm 
appanitns which the makers of tho Cnwbjr Indicator emrWf to let me nniHroi 

Ity of tho cord s tension throughout the stroke 
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{TEsnyc- 


OT 


Hfc* 

r:p- 

piwL 


Tn plaae o' tse cTiEizrT icdiiato' sn appante is occssajcaUr 
•csM ■rfccb. mteg- a ^gs ifce t~o «xniii:ates ■BJiisb it is tfcs basicess 
c£ tbs iKdicattr diag- az a to Rp-esfot, and ezMtrts tfce power 
de”^opsd froa. stroSe to strobe tie pTJgTssire t 20 ~eiaeat cf 
as tcd^ rorisi a dizL 


It - y— «. doSB. Tee beat ssppZi«d is os tee ttno'^ capat'* o co^ exact 
nsassresiEat, bat m any case a dstetaiEattos of tee beat rejected 
fersisbes a Ta!tao'’e cb^ os tbs aseoKr of tie rcsslt. Th® 
-sal mast be costuiaed fo” a pssod of sotae hosis a' least, dorieg 
wiesb tte eagias asi bo3sr are to be fcept r~o* gtrf as trnifi-Tslr 
as pissb’s IS all respects, Tbe porwer is detf-’Tsis'd by takraz 
isdisator diagssss a‘-*sto'^ intends. The heat ssppbed is fossa 
by EOtnsr tse arsosat of feed-wate- teqnired to Yesp tbs r- ate * - 
le-el EC the boT®- cossSaat dnnngthe tml, tbs tetape*a*i3e oftb® 
f-ed, asd the p-eEsre of the steals. Th® osIt nseettair.^ t-meh 
attaches to the ceassresiESt of heat-ssppV is dee *o y-tccjg: 
E~e^ pound c' n’’e" that passes o-e* nne-aperated to the engre 
takes les heat by the anoast L (| €0) *has if i*- ■^es® o-e* m the 
state of s'eam. * To ceassre the d®gree of fetness in s*Eaa is a 
matt!"” of sjtee di£cd^ , it nay be dose by passnig the s‘eaia j 
mfo a kno— n ocastrty o' co’d -rate*, so as to cosdesse it, and • 
obs®*“ii:g the lue of tJ^p5ra*are — hich has takes place t-cea the * 
•who^e qcattrty o' wa'er p-e^eat has isr-eas®d, by a measured 
anonat 

If In DC the latest heat of steam at the bo3e* p-esssre, the 
h®at IS ®he fesd •srate* per S, the heat la the bei3»rTS*er i»- B, 

asd q tse diysess o' the steam cs i® lea-es the boHe-, tbe heat 
tak®s m pe* fe of tbe ssbstaace sappbed to th® c”linde“ is 
Oll^— hj — 11% 

To tki> nest hi added, tn tee case o' a jacketed engm^ the h®ct 
sapjlisd to the jaci’et, a qcaasty Thidi depends on tbe anosn® o' 
steam condensed there, and also cs trcether the rate- that gathere 
in tee jacie® is ijzaisd back in‘o the bo3e- or aUcr-ed to escase 
into the ho®-— elL 

The heat rejected by an engine £*®,d ntn an mi»ctiQn coadfinsc* 

IS cade cp of ‘he foUowing parts —'a} heat igected in the con- 
dess^ -ate-, less the heat retemed to the faail»r is the feed fif 
the f—d IS djeedv dtatm from the hot •rell wi®hest ginng the 
-at®- time to cool s®ns^!y, this qc3a‘iQr -aai-hes , la a laeSeted 
«OTe this itrrn nan ineiad® the hea® rejected la the jacket diaicsl , 
fcj heat aa»d m na-nisg the condeassr rater fiom the feap-retnre 
cf ®o ®J:e tner^tatare of the air pnsp dsefcame , fei heat 

IQ ^ and Tapesr from the aii-pann , fd} heat Ics® b— 
laaiav.^ coadcctios to szppyts. Bad aesal coa-ecnoa,— o*. more 
prepTbr, excess o' th-s heat ore* th- beat d-Te’op=d within 
toe eamne by tc» fnctoa of p-.s-oa, tal-e^ ba. Of taWe onaati- 

{oj IS fozni — K-o-* diScdtr &x>2: a of fhg anoTOt 

of toe frfd -a‘en its t-mp-retore, the tempemtare o' the air pamp 
discS^ ana amosntand tomperetore of rate- draic«i 6oa th® 
by gangirg ®be who’e dischage &om tbl 
psnp, dednetmg from it the amount retoreed to the b^»- as feed- 
s' measm^ ife t®m^-a*are and that of the mje-tioa 
aoes not sdimt of direct n<=as ^ “f*® 

i®d engii 

t of actlOu, wus^;r~ii3g TC® 

In the ^Ir of heat by tbe boHe- it is coareaieat 

heat T-toeh is res-ored to theboa»r m the feed wat®- 
^ to® net scpplr. STfar^e 
cf th'^S^® “ calcSmg the efiaencr 

icith ‘»=veation nay befoDowed in dealing 

a'-nel enan® tA data of w 


JienUs. 

DTfSw e® teSsr fleas, e=t*ek., 

S==J*Tlo«jS:*ir J£,=K-y srl-'SFS.fSTTvr 
fcf-eam wiser perre- =a l—l-in^=4~-9 a. 

i,=S‘e, *.=!£ J!,=4I «, *,=51 
GrasicsTlTc®baifrr3t®ijertoe^iiierierreT>' rSSre 
= 3 £,<®I— *,) 

( -v*yE«-ire>=ir“ T.C 
Grw •c'C T c® teal -'em Icirer tr Jtdrti ;<er rerc’csi-c 

=K (rL,-*i> 

=«^l.®®(WyK — Ke>=515 T IT 
Tela- gras *=t-’T I®~ *rn:’=5£=irT— 51i= ISm T C 
Eeal rsKrai to I® Cer ptr lerc 
feed 


Sfi 


Et feed»iMr=JH,=t‘SS4yr'=tS7 1; 

Et dret3=0 

y c® test per rert mfs=to«-ir=i.Il Tie 


Hea*ie 

jectoi 


»f “—it: 

TeM test T*J»tiee per KrCnimcin— ;S"=1C?4 T.r 
The iq®ct®d heat is accoun®®d fo* as follows — 

V<i i**t re'eetei fc *lr y=rp iLKiasE»=G-t»« »**, fjedeg ta sf reg p d-s- 
«txrp»— tsa- is tsjeefre ^rxjs— t«l ressensj to th* VC*- tr th* ®»*<i 
= 51 1.®41 4 — l'-SyI=-C'=ir«T r 
E«*l TS*«aei i= ttrl:-* drii=s=l® ®,=o-I*<®xrr«=K T C 

These tm i‘®ms areoun* fo- 1231 nnits cf rQec*cd heat and 
lea-e a balance o' S3 cniE njn:ccoun*ed fo- The balanre is mde 
npof hat -tjccied TO ajr andrapour lyth® aj-jamp, best l-iit 
IT- la^tioa, Ac., and e-re's of eip^s«*at. In tn® ®xanp'® roa- 
s*dered the l®-«s by radan-n n>s cstrcm'ed at i5 th—anl mats, 

—a-ch rednres *b® dtscrewancy b-'wcca ®be two pd« of the account 
to 4S unil^ or only abou® 3 r>»- cent, cf tn® who'® h«at •up-iked. 

Th® eSeacy o' ®h® -agm® is o- 0 HC The cEs-nc- o' a 

per'ect ec^e wrrkrcg b-t-eea toe sane Imits o' t®mp®'a*a'e. 

S'lS’F andSO r, -rouldb-O-SSS 

of sa eapns not CdcaU- 

oalr the thsmodvTjanur eSnecir' bat aI«o the anouai of 131*12! *10- of 
cond^boa and -he snbvrqn-st chsngis of wetoes r-h -a tb® sretoess 
r-o-tog raid nnd»'goes dnrsng cxpini-on, it is n®re«sar- to kno- r® a* 
inadiIiboato‘heal«o-'eda{a, to® volanecf cylinder an^c-earance <*ec=L 
Ae^ ielafaaa of prem-re ®o -o’sne daneg th® s-reial stages of the ' 

E®-o-®, and toe whole amount o® rorsiag sabitance pres®nt to the 
crimde- TKs la-* is a qnanbT -boss precise -alee is not easO*- 
n-eertaTOea. Assumiag feat ®he point at t-hich comr-ecs'cn l-'^uns 
can bedi^iitoaish®a on tbe dLagrem, ’-® ha-e the p-essute aud'the 
-olume o' the s®eam that is aftp-wards conpress®d into the clear- 
aace ^-e. From itsp-ec-cre and rolcne -p can inferits anwrot. 

J «lr ite degree of drya-ss b» Ireown, The asmnrboa csuaUr 
i^e IS toai a* th® bymmng o'co-st -esron tae steam shcr up la 

tiX2 CTlIUd^lC rt*“^ '4 nTg fgCi,' rv »#. <» a. « 


Fiamp’t. 


mT- ‘A reacceo, ram results that diffe- 

totn^^at extent from those stated 
3 £ck**eiL ® oompenard beam ecgme, steia- 

toteimediate lecdre- b-treea thfcrlmS^ 

stmke 51 fv® r inches m diameter, 'and the 

stooKfi 5® ft®,. The total rafao of eipancoa was 13 5 ' we 

Egr rf-;-:. =a. 

ih:p 

Feei-nj^ " 

■Atrrrrmaaehiw *- . ~ 

Perce=l»c*c®p'{-li-_ 

T«=?gTOuec*free.?.. 


-^^c-2«r«-l=!=. 


JKS a, e-oaas n> perrer 


Te=p<reicfe cf fejSs^ u 
“^Tcalcreefalrp-sp^ 


.A. 

-53* 

.SO- 




1 ins. Fret. jrjt. C.E^-n\Ua, 


_ y. t , * ®" K'iiiio "3 ooitoc eipans-ca 

Ml e^^ , TO goi^d engines it 13 pnobablr not far firon th* truth, 
toongh *hp « ca^ -fcp-e, o-mg to excesnre imbal coaleca 
boa Md to the ^cs® po-ts hsmg badly sitaaled fo- dTOining 
toe ^Imae-, -ret®- stay eccmnalzte to coard®mVe onaabbea 

kind, ho-e-E-, the assuaroboa that 
d®es no® in^nce an 
e-rer whiTO can ssnousir af^ the sab»<jnent cal-nlabons. Ha-, 
lag foOTl toe quan^ shat up in the cleareace, we add to it th® 
quanb. delirered ftom the boT-r i<sr srogie streke, to fed toe 
ofj-orbrg subs®mn« la d JSd^ 
t’ m -amng prepo-hoas of steam 

takTO^ the Tolnme of 
?^^^toinsi the Tolnme of the watt- beic- comnaru- 
,?*ws«y-TOt of the s‘roke. 

F^Ksare and the rolnme toere, we can sar ho— ranch s*eam f-® 
^ presmre) -ould required to fill the -olmne which the mto 
^ then oaap s This qumifato wBl alrars be less 
K*imlamoaDtoftbemiitore, and the difference b-t^^Pinic 

Thiscal^SrfSiS 

^mtSreW ® 2*rokc~the j®mit of ent-offa^o 

which toe test re'ers the To’ame at the Wmanmn of engine to 

(mdrfmg deanmcelTOis 1 

fjetot conroresroa b-gan, is shown hr 
TOdicato- fliagram (of whito fie 28 is a 
wch. it this 

E^the densitr (or mass of I cahie foott 

of 5 tmm isO-^S& Hence (oa to- aho-e 

asatopbon that the steam was thpn dr-l 

^ to the cleamnre^ 

1 52x0-<J3S-.0-05S ft =a«uice was 

„5^^Sreroto£n)t^j4o7ft 

bare to 

wgclea'ance.was2-«cnbicfe4 




Trans, 
fern of 
lieat. 
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pressure is 0 161 lb per cubic foot Honco, out of tlio vholo 
xmxturo, the amount of steam was 2 92 x 0 161-0 440 lb The 
water nrcsout at the point of cut olf was therefore 0 602 - 0 440 or 
0*222 lb This IS 33 6 per cent of the iiliolo amount of the mix- 
turo, and shows (after allowing for tlio priming water) that about 
82 VOT cent, of the steam admitted wras condensed on admission 

Moxt^ to find the amount of water present at the end of the 
expansion The diagram slioivs that at this point tho pressure was 
16*2 lb ]^>or square inch and tho Tolumo 13 236 cubic hiot. Steam of 
this pressure has a density of 0*0392 lb per cubic foot Tho qnan 
titj of steam at rclciiso was thcroforo 1 J 236 x 0 0392, or 0 619 lb, 
and tho quantity of water 0 662 - 0 619 - 0 143 lb It appears 
tiiereforo that re o\ iiiionition from tho ojlindor walls dunng ox 
pausion reduced tho amount of water present bj 0 079 lb, so that 
tlio percentage of water fell from 33 6 at tho point of cut off to 
21 6 at tho point of release Tho same method of calculation can 
obviousl) Ihs applied to ana other point in tho expansion ciino, 
and can bo cxtomlod to tho low pressure cjlmdcr of an engine 
which (like the one iii tins example) is compound The amount 
of dn steam present at tho point of release is sometimes spoken of 
ns tho " steam nccoiintpd for uj tho indicator diagram ” 

106 Hanug completed this analysis of tho working substance, 
wo maj proceed to tind tho qunutit} of heat which it gives to or 
takes from tlio walls of tlio cjlindcr during anj stage of its action, 
b\ considering tho changes of intimal cnerg} whimi tho working 
substance undergoes, along with the extenial work done, from 
stage to stage If wo write m for the amount of steam and m' for 
the amount of water present in tho cjlinderat any one stage, the 
inUmnl cncigy of the mixture is (§ 62) 

(m+m')A+wip 

Lot tho valiio of this quantity bo denoted by Ia at any one stage 
in the exjiansion or compression of tho mixture, such as tho jxnnt 
of cut.off A, and by In at a later stage, such ns tho iioiiit of release 
B, tho corrcsiiouding lolnmis of tho whole mixture being Ya anil 
Y n rcaiicctii ely 1 hen in passing from the first condition to the 
second tho substance loses 1 i - In of internal ono^ It also docs 

an amount of external work IVAn measured by / I’dY, or tho area 

of tho figure ABah If Y'ab is equal to Ia “ In tbo process is 
adiabatic, otherwise tho amount of heat taken up (from tho 
cylinder walla) dunng the process is 

QAB-WAB-fU-lD) . 

If A IS the point of ciit'Off and B that of rclcnso, the quantity so 
cdculated is tlio heat taken up from tho cylinder walls dunng tlio 
whole process of expansion The calculation applies equally, how* 
over, in dotormiuing tho In. at taken up dunng any stage of the 
process. YHion this has a negatiio lalue heat has been giion up 
by the substance to the cylinder walls In the niiniencal example 
which has been cited above tlie lutcnial energy of tho mixture at 
tho beginning of expansion was 640 thermal units At the end of 
expannon tho internal ouotgy was 684 thermal units Between 
these ]K)ints tho indicator diagram ^fig 28) shows that tho work 
done w as cquii’aleat to 66 tbonual units. 44+66—99 units of heat 
were therefore taken from tlio cylinder walls dunng tho process 
of expansion A similar calculation, applied to tho compression 
curie, shows that in that part of tho operation heat was given up 
to the cylinder widls. Dunng compression Yf is of course noga- 
tii c, since work is then spent upon the steam 

107 Dunng admission and also dunng oxhaust another item 
enters mto tho account,— tho amount of tho working substance is 
then undergoing change To find tho heat giien up by tlio 
steam dunng admission wo haio first to calculate (by tho method 
already desenbed) tho internal cnoigy of tho mixed steam and 
water that is shut into tho clearance space at tho end of the 
previous stroke, this mav bo called In The steam which then 
enters bnngs with it an additional amount of internal energy 
which wo may calculate from a knowledge of tho quantity of steam, 
its pressure at admission, and its drymoss Lot lo denote this 
additional supply of mtomal energy At tho end of admission tho 
state of tho mixture is known from tlio indicator diagram , hence 
its internal energy Ia may bo found The work done during 
admission, IVda. is also dotcrmiiiod from tho diagram Then wo 
have, for tho heat given up by tho steam dunng admission, 

Qda—Id+Io -Ia-IYda 

In attempting to apply the same method of calculation to do 
termmo tho heat taken up from tlio cylinder walls dunng exhaust 
(Qbc), we are mot by the difllcnlty that wo do not know tho state, 

•}s regards diyness, of tho mixture dunng its expulsion from tho 
cy lindcr Wo may , how o\ cr, estimate tho i aluo of Qno os follows 
Let Qcd and Qda bo, ns before, tho heat given up by tho steam to 
the Cl lindcr walls dunng coinpreasion and ailmissioii resiicctiicly, 
and lot Qab bo tho heat taken from the ciliudor walls during ov- 
liniist , also let Qr bo tho heat which the cylinder loses (per single 
stroke) by ridiation (less the heat produced bi piston and inlic 
friction), and Qj the heat which it gams by condeii<5ation of stoain 
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in the jacket. If there is one Then, as tho cyhnder neither gams 
nor loses heat on the whole, after a nnifonii rigimo has been arrived 
at, wo have n n n _ 

Qbc- Qcd + Qda + Qr - Qb 

The quantity Qbo may also bo calculated directly from a know 
Icugo of tlio gross heat rojcctod to tho condousor, since tho cross 
■““t I.+W„+Q„, 

In being tho internal energy of tho mixture at rolonso and IVno 
being tho work done upon tho steam in expelling it from tho 
cylinder 

108 This heat Qnc, which is taken up by tho steam from the Waste 
oy lindcr walls during exhaust, is a part of the heat deposited there heat br 
during admission Ithos passed through tho cylinder without con action 
tributmg 111 the smallest degree to tlio work of the engine Prob cyhnder 
ably for this reason it is treated by some writers as a quniititj walls 
which measures tho wasteful influence of tho cy liniler walls This, 
howoi er, is not strictly tho case. Tho magnitude of Qnc is certainly 

in some sense an index of tho extent to which tho alternate heating 
and cooling of tho motnl causes inoflicienoy , it is so muoh heat 
absolutely Tost, and lost by tho action of tho walls [In the liigli 
pressure cylinder of a compound engmo tins loss is, of course, 
absolute only ns regards that cy Under , tho lieat represented by Qno 
assists m tbo work of tlio low pressure cylinder ] But besides tins 
loss tlioro IS another winch tbo walls cause by taking heat fioni 
tbo steam on admission and restonng it during tbo later stages of 
expansion That part of tho bent nhstracted during admission 
winch IS restored before tho point of release docs not njipcnr in Qno , 
no\ crthclcss it is a source of luofficioncy With steam tlint is diy 
at the end of the expansion the laluo of Qno is almost ncgligiblo , 
still tho cylinder walls may cause a very sensible loss by abstracting 
heat from tbo hot steam ns it enters and restoring it ns tho mixture 
expands Tho nuaiitity^ which has been denoted hero by Qnc — 
that licat, namely, winch tho steam takes np from the cylinder 
walls after rclcnso and dunng exhaust— appears in tho writings of 
Hirn and Ins followers under tho simbol it,. Ho terms it “lo re 
froiilisscniont nil condonsenr.'’ and refers to it^ somewhat inexactly, 
as ‘•roffot riScl dcs pnrois Prof Cottonll applies tho name 
“exhaust waste ” to tlio sum of tho two quantities Qnc and Qn * 

109 It is obiuous that tho above analysis depends fmulnmont 
ally on tbo strict accuracy with winch tlio indicator diagram not 
only mi cs a mcasuro of the work done by tbo engine under test, 
but shows tho relation of pressure to x olume at each stage in the 
process Lngino tests of a complcto kindhaio now been made 
and 'discussed by a number of independent observers, working with 
widely different data Tho results are in good general agrermeiit 
They demonstrate the inlluenco of tho sides bey oml question, show 
ing that 80 per cent, is no umisual amonut of water to ho present iii 
tho mixture at tho point of cut off, o\ eu in compound engines of tho 
best types , that half of this w ator, or ci on more, is freqiiontli found 
at tho end of expansion , and that tho hent denoted above by Qno 
ranges from nbont 10 to 20 per cent, of tbo whole heat supplied ^ 

110 An engine employed to dnvo other machinery dolixcrs to Eflidoncy 
it an amount of power loss than tho indicated power by an nmnimt of the 
which IS wasted in oiorconiing tho friction of piston and piston iiicclion* 
rod, slides, vahes, journals, Ao Tbo cihcioncy of the mccliamsm isni 

IS tho ratio of tho " offc'ctii o ” or “ brake " horse power to tho 
indicated horse power It may bo tested by mcasunng tho 
power delivered by tho ongino when at work, cither by using 
a transmission dynamometer or by substituting on absorption 
dynamometer for tbo mccliamsm usually dnvcu In tbo case of a 
pumping ougino tbo oflicioucy of tbo ongino and pumps together 
may be determined by obsorviDg tlio actual work done m raising 
water or in delii onng n measured volume against a kiioivn pressure 
Attempts are sometimes made to find tbo amount of pon or wasted 
in ongino faction by testing tbo indicated power needed to dm o 
tho ongino agamst no other resistance than its own faction This, 
howovor, fails to show tho power which mil bo spent in overcoming 
faction when tho engine nins under ordinary conditions, since the 

S ressuros at tho slides, tho journals, and olsowhoro are then widely 
ifforent from wliot tliey are when tho ongino is running withont 
load Expeamonts mth largo ongmes show that tlio oflicicnoy of 
tho mechanism may, in faxonrablo cases, bo 0 86 or oxen 0 9, in 
small engines, or in Inigo engines running under hgbt loads, it is 
generally much loss than this 

> JIttU Soe. Ind dt Jfulhoust, 18SI 
* The SIram Engine tonudered at a Beat Engine, p M 
* In tills connexion reference shonld bo nmdo lo tho dafo supplied by the 
Anicilciin experiments (of Jtessn ^ciy and Lorlna). aomo of which are dis 
enssed full\ b\ rrof Cnttcrlll , also to the wrltlnfta of Illrn and tho extenrive 
researches of tho Alsatian onjnneors alluded lo in chap IV also to Mr Malra 
iinpcr (8 0(0 and to Xtr If Loncrldco s Reporlt os engineer to tho hnguio, Holier, 
and Emploxers Llal.lllt} Association for IBSO ISSI, and JS« The E^rt for 
1181 cmcelall} exhibits the results of a test with unique fnincss and 
•nio/oiirnof of tho 1 raoKIln Instltuto for 188B contains an ««onnt 
by Xfessrs ratelj and KIcixwh on ono engine, under varied rondlllnns of boner 
prc'sure expansion, ond speed these 8® f*'" If niia 
statcil on gcnurnl gronnd^ lnchni>.lX •"''"''''"'” ’ 11 '’^ 
li sis refertneo ehoiild bo luado to a pajicr bj XI 1 oupaitlln. Ball See Jnu ae 
hoiur March SI, 187S 
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Woolf 

engine. 


admission to the secona went on togetuor inrougnouc luo wnoio oi 
the back stroke This orran^ment is possible only when the 
high and low pressure pistons begin and end tboir strokes together, 
that IS to say, when their movements cither coincide in phase 
or differ by hJf a revolution Engines of the “taudem" type 
satisfy this condition— engines, namely, whose high and low 
pressure cylinders are in one line, with one piston rod common to 
both pistons. Engines in which tlio hi^ and low pressure 
cylinders are placed side by side, and act either on the sonic crank 
or on cranks set at 180° apart, may also discharge steam directly 
from one to the other cylinder, the same remark applies to beam 
engines, whether of the class in which both pistons act on one end 
of the beam, or of the class introduced by SI'Naugbt, in wluch the 
high and low pressure cjhndeis stand on opposite sides of the 
centre. By a convenient usage which is now pretty gaiioral the 
name "Woolf engine” is res&icted to those compound ongmes 
which discharge eteam directly from the high to the low pressure 
cylinders without the use of an intermediate receiver 
Beceiver II2 An intermediate receiver becomes necessary when the phases 
engine of the pistons m a compound engine do not agree With two cranks 
at Tight angles, for example, a portion of tuo discharge from the 
high pressure cylinder occurs at a tune when the low pressure o} Im 
der cannot properly receive steam. The rccoii cr is u some coses an 
entirely independent vessel conneotodto the cylinders b} piiws, very 
often, however, a sufficient amount of receiver volume is afforded by 
the valve casings and the steam pipe which connects the cylinders. 
The receiver, when it is a distinct vessel, is frequently jacketed 
The use of a receiver is of course not restnetod to engines in 
which the “Woolf” system of compound •working is impracticable 
On the contrary, it is frequently opplied with adiautago to beam 
and tandem compound ongmes Communication need not theu 1 m 
maintained between tlie high and low pressure cjluidcis during Oio 
whole of the stroke, admission to the low pressure c% luidcr is stopped 
before the stroke is completed , the ateam already aclmittod la allowed 
to expand independently , and the romamder of the discharge from 
the high pressure cylinder is compressed into the mtermodiato re 
ceiver 'Imeh oylmder has then a dihmto point of ont off, and b) 
varying these pomta the diatnbution of w ork between the two ojltu 
ders may to adjMted at will In general it is desirable to make 
both oylmders of a compound engine contribute equal quantities of 
^xk. If they act on separate ctanka this has the effect of giving 
the same value to the mean twiatmg moment on both cranks. 

Com 113 Wherever a receiver is used, care should to taken that 
pound there is no unresisted exjtansiou into it, in other words, tlie 
diagrams. lu tho receiver should to equal to that in tho high pressure 

CTlmdw at the moment of release. If tho receiver pressure is loss 
than this there will to what is termed a "drop’’ in the steam 
prewure hetwMn tho high pressure oylmder and the receiver, which 
j show it»lf in an indicator diagram by a sudden fall at tho 
end of the high pressure expansion This “ drop ” is, from tho 
thermodynamic point of view, irreversible, and therefore wasteful 
It can to avoided byMloctmg a proper pomt of cut-off in tho low 
pressure oylmder When there is no ‘^^op’’ the expansion that 
occurs in a compound engine has precisely the some effect m dome 
work as the ^e amount of expansion m a simple engine would 
—If’ the law of expansion he tho same in both and the 

of energy which occurs by the friction of ports and passajres 
steam from one to tho other cylWer benoS^ 
^e work done m either cose depends merely on tho relation of 
^ volume thronghont the process, and so long os that 
of indiffemce whettor the 

^ansion to performed m one vessel or in more than one. It hna 
however, been fully pomted out m ohap IV that m crnnnr-ii ' 
compound engmo has a thermodynanuo SdvMt^ o“r®a s^l« 
engmeusmg the same pressure anA tho same e^sion maSh 
of heat between th™w’ ZSoe 

of expausion in any com 
pound engmo is the ratio 
of the volume of the low 
pr^re oylmder to the 
volume of steam admitted 

~ — — ■ -d 5* the Wh pressure cylin- 

lio 29 — Oomponnd Dtognmu WooUtypo. oer Fig 29 illustrates 

lb. “TbSMto oSs; Ss 




pressure in conscquonco of tlio increase of v olurao which the steam 
is then uiidoigoiug through tho advance of tho low pressure jiistou 
EF6H IS the diagram ol tho low pressure cjlindcr drawn alongside 
of tho other for couvcmouco in tho construction which follows It 
has no jvoint of cut-off , its admission line is tho continuous curve 
of expansion EF, which is the same ns tlio liigli pressure exhaust 
line UD, but drawn to a difllrcnt scale of volumes. At nnj point 
K, the actual volume of the steam is KL-hMN 11} drawing 01’ 
equal to EL+hIN, so that OP represents the whole volume, and 
repeating tho same constniction at otlicr jioints of the duignim, we 
mav set out tho curve QPB, the iip]>cr ji-irt of vrlncli is identical 
with BC, and so complete a smgiu diagram which cxliibits tho 
equivalent expansion in a single c}lmdcr 
In a tandem comixiund cnpiic of tho receiver tvqio the diagrams 
resemble those shown in lig 30 Dunng CD (which corrcsiiouds 
to FG) cx]iaiisiou is taking jilacc into the largo or low 
presauTo 0}1indcT D and G mark the jiomt of cut-off in 
tho largo 0 }Iindcr, after which GH shows tho independent 
expansion of the steam now shut within the large cylinder, 

^ and DE shows the compression of 

^ steam bv continncd discharge from 

the small L}linder into tho rccciv cr 
At the end of tlio stroke tlio rccciv cr 
pressure is OE, and tins must be 

“ no so -Compoand DUEtam. l}.? Si 

IttfCcWcr type tucto ts io lie no clrotu 

grams of a similar kind nm} bo 
sketched without difliciilt} for the ease of a recciv cr engine vnth 
any assigned phase relation between the pistons * 

114 By making the cut offtake place earlier in the large cvhndcr “Drop’’ 
wo increase tlio mean pressure in the receiver, tho vvorl ilonc in in tin 
tho small c}lindcr is eonsequonti} diminished Tlie work done in reeclvir 
tho largo c} Iindcr is eorrcsjiondingl} incre'ised, for the total work 
(depending os it docs on the initial pressure and the total ratio of 
expansion) is unnlfcctcd b} the change 1110 same ndjustnicut 
serves, in case there is "drop,” to remove it. 15} sclcctiug a 
siiitablo ratio of c}hudcr volumes to one another and to the volume 
of tho receiver, and nho by choosing n proper ivoint for the low- 
pressure cut off. It Is ]iossible to Bel lire absence of drop along with 
eijiialit} in the division of the work between the two cylinders. 

To detcniiino ttiat point of cut off m the low pressure cvlindir 
which will pKvent drop when tho ratio of cvhndcr and rcecivir 
volumes w assigned is a problem most casil} solved h\ a graphic 

S roccss Tlio process consists in drawing the eunc of pressnro 
unng admission to tlie low prcxsiire cylinder iinlil it meets tliu 
curve of expansion which is common to both cvhndt n * Tines in 
fig 31 (where for tho sake of simplicity tho effects of clciraiico aro 

ncglcctcil) AB represents the 
admission line aim ItCtbocx- 
jiansion lino in the small cy Iiu- 
der Release occurs nt C, and 
, from C to D steam is being 
taken liy the large cvluider 
II com. 

^ ^ siionds to 

tfic cut 
off in tlio 
largccybn 
der, vvhiidi 
isthepoint 




FIs 81- riff S' 

Fiob. 31 and 32 — DeteTmlostlun ot the jiolnt o( cntMff In tho 
low preasnre cylinder of a compound engine 

to bo found From D to £ steam is being compressed into the 
receiver To av oid drop tho rccciv or pressure nt E is to bo the same 
ns the pressure at C E is therefore known, and may ho cmplovcd 
M the starting pomt in draw mg a curve EF which is the admission 
lino of the low-pressure diagram EFGHI 'This liuo is drawn bv 
coMidoring nt each point in tho low pressure juston’s stroke vvlint 
IS then the whole volume of tho steam Tlio place nt vvliicli EF 
intersects tho continuous exqttnsion curve BCG dotorniines tho 
gvinor pomt of cut oft Thoketch (fig 31) refers to ^ mo of a 
tandem receiver engmo , but the process may also ho applied to nii 
engine vnth any mumed phase relation botvveen the cranks, bur 
82 shows n pair of tlioorohi^ mdicator diagrams determined in t^o 
Mme way for im engine wuth cranks at right angles, the liiA pres 

® expansion Generally this rarv o mav bo 
tmted without senous maccurnCT as n common hyperbola, m winch 
the pressure vanes mversoly os the volume ™ 

, this siTnplo reliitioii bot^^con Dfcssnro anil i 

thi « reduces 

taWrt condennUon of the steam OTifi'^'ho provent 

flg 20 and flff SO The low<irtcmpiStiSr™.*S of 

.h« rorrespendtaB te the p.es.uS’at^aaTta 
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receiver >oliimcs Taking the simplest case— that of a tandem 
engine, or of an engine nith pamllol cylinders nhoso pistons move 
together or in opMSition— wo may proceed thus Since the point 
of cut-off to be detenninctl depends on volume ratios no may for 
broMty treat the volume of the small C 3 lindcr as unity Lot 11 bo 
the ratio to it of the receiver’s volume, and L that of the low- 
prossiuc cylinder Lot a: bo the required fraction of the stroke at 
which cut off IS to occur m the largo cylinder, and lot p bo the 
pressure at release from the small ciliiider Aa there is to be no 
aroji, p 13 also the pressure in the receiver at the beginning of 
admission to the largo c) linder During that admission 9io volume 
changes from l+Rtol-a+R-KcL, and the pressure qt cut off is 

therefore The steam that remains is non com 

pressed into the receiver, from volume 1 -a!+R to volume R, 
pressure therefore rises to — = ^ 1 ^ — — ^ 


Its 

i -ai+R+aiL . and this, by 

assumption, is to bo equal to p TVo therefore have 
(l+R)(l-a!+R)-R(l-ai-HR+a:L), 

aj-(R-H)/(RL+l) 

Thus, with R««l and L—3, cutoff should occur in the laigo 
cvlindcr at half stroke, with a greater cylinder ratio tho'Catoff 
should bo earlier 

A siinilar calculation^ for a compound engine whoso cranks are at 
nght angles, and in which cut off occurs in the largo cylinder before 
half stroke, shows that the condition of no drop is secured when 
2 R(!bL - 1) - 1 - 2v^^(r^) 

In some compound engines a pair of high pressure cylinders dis 
charge into a common receiver , in some a pair of low pressure 
cylinders are fed from a receiver which takes steam from one high 
pressure cjliudcr, or in some instances from two With these 
arrangements the pressure in the rccciv cr may bo kept much more 
ucarlj constant than is possible u ith the ordinary two cylinder type. 
Umforiii lie An imfiortaut mecluuiical advantage hclongs to the com- 
ity of pound engine in tlie fact that it avoids tlio extreme thrust and pull 

effort ni u Inch u ould hav o to bo borne by the piston rod of a single cylinder 

c com engine working at the some power with the same initial pressure 

pound and the same ratio of expansion If all the expansion took place 

engine m the low pressure cylinder, the piston at the beginning of the 
stroke would bo eximscd to a thrust much greater than the sum of 
the thrusts on the two pistons of a compound engine in which a 
fair proportion of the oxjunsion is performed in the small cylinder 
Thus in the tandem engine of fig 29 the greatest sum of the thrusts 
will bo found to amount to loss than two thirds of the thrust 
which the large piston would bo subjected to if the engine were 
simple. The mean thnist throughout the stroke is of course not 
affected bj compounding, only tlio range of variation in the thrust 
IS reduced The effort on the crank pm is consequently made 
more uniform, the strength of the patts may bo reduced, and the 
friction at slides aud journals is lessoned The advantage in this 
respect is obviously much greater when the cylinders ore placed 
side by side, instead of tandem, and work on cranks at nght angles. 
As a set off to its advantage in nving a more uniform effort, the 
compound engine has the drawba^ of rcipunng more working parts 
than a simple engine with one cylinder But in many instances — os 
in maniio engines — two cranks and two cylmdors are almost indis- 
pensable, to giv 0 a tolcrabl) uniform effort and to get over the dead 
points, and the companson should then be made between a jioirof 
simple cylmders and a pair of compounded cylinders. Anotlier 
jKniit in favour of the compound engine is that, although the whole 
ratio of expansion is great, there need not be a very early cut off in 
either cylinder , hence the common slide valve, which is unsuited 
to give an early cut off, may bo used in place of a more complex 
arrangement Tlie mechanical advantage of the compound engine 
has long been recognized, and had much to do with its adoption m 
the early days of high pressure steam * Its subsequent development 
has been due in part to this, but probably m much greater part to the 
thermodynamic advantage which has been discussed above {§ 98) 
117 Indicator diagrams taken from compound engines show that 
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the transfer of steam from one 
cylinder to another is never, * 

under the most favourable con- 
ditions, performed without loss 
of energy Fig 38 shows a pair 
of diagrams from the two cylin- 
ders of a tandem kVoolf engine, 
in which the steam passed os 
directly as possible from the ^*6 M 

^all to the large cylinder The diagrams are drawn to the same 
^le of stroke and therefore to different scales of volume, and the 
low press ure diagram is tqmod round so that it may fit into the 

1 Examples of calcnlBUons dealini; with partlcalsr arranpoments of two snd 
three cylinder componnd engines wUl bo found In an Appendix to Ur K. Sennett a 
TrealUe on the i/iti toe Steam Engine 

a See n paper by Dr W Pole, ■' On tbo Double Cylinder Expanslro Engine,” 
Proe.Jnit if E, 1802 
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high pressure diagram There is some drop at the high pressure 
release, and, apart from this, there is a loss 
through fnction of the passages, which shows 
itsolf by tlio admission lino to tho lai^o cylmdor 
lying below tho exhaust hne from tho small one 
118 Fig 34 IS a pair of diagrams taken from 
a compound tandem re 
coiier engine runnmg at 
60 revolutions |)or minute, 
with cylmdors 30 inches 
and 62 mehes in diameter, 
and with a 6 feet stroke 
Tho ratio of cyhndor vol 
nines is therefore 3 to 1 
Tho capacity of the rocuver 
IS ncarljr Ij times tlint of 

tho small cylinder There 

Fig 84. la a comparatively early 

cut-off in both cylinders, and a nearly complete absence of drop 
The small cylinder, however, does more work than 
tho largo one, m the ratio of nearly 8 to 2, 

Fig 86 shows tho same pair of diagrams coinbmod Combina 
by drawing both to the some scale of volume and tlon of i 
of pressure, and by sotting out each by an amount grams f 
equal to the clearance s^iacc from tho lino of no componn 
volume Tins makes tho expansion curve m each engines 
diagram represent correctly tho relation of the pres 
sure to tlio absolute volume of tho expandmg steam 
Tho broken line is a continuous curve of adtahatie 
expansion, drawn from tho point of high pressure 
cut off, on tho assumption that the steam then con 
tamed about 25 per cent, of condensed water If 
tho expansion wore actually odiabatic, aud if there 

woiu no loss 111 the 
transfer of tho steam, 
tho expansion curves 
• for both cylinders 
would fall into this 
line 

119 hig 86 oxhi 

Fw 86 — DtaBTams ot Hg 84 combined. bits, in tho same 
manner as Eg 85, a sot of diagrams taken by Mr Lirk from tho 
triple oiqmnsion ongmes of tho SS “Aber- 
deen ” Each diagram is sot out from tho lino 
of no volume by a distance which represents 
tho clearance in tho corresponding cylmdcr 
'The boikr pressure is 126 lb per square inch 
Tho cylmdors are 82 mehes, 46 inches, and 70 
inches in diameter, and tlio stroke is 4^ feet 
'riio cranks make 120° with each other Tho 
nicaiis of the diagrams for tho two ends of 
each cylmder have been used in drawing this 
and tho next ilgiiro, a practice which should 
bo followed m drawing combined diagrams of 

tho kind hero ox 
emphiied 
120 Fig 87 
shows in tho same 
way a set of dia 
grams taken by 
' Mr Brock from tho 
quadruple oxpan 
Fig. 88 Sion ongmes of 

the S S “Loharo” (by Messrs Denny & Co } Hero rao boiler 

pressure was 164 lb by 
gauge, or 169 lb absolute, 
tho cjlmdors wore 24 
mehes, 34iuehes, 48 inches, 
and 68 inches m diameter, 
the stroke was 4 feet, and 
the number of revolutions 
66 ])cr minute 
121 In all of these cases 
a contmuous curve, shown 








Fig 38 


bj a broken 
lino, has been 
'■ drawn to re 
present tho re 
suit of adia 


batic expansion, on the same assumption m 

contams ibout 26 per cent of water at the pomt of cut-off m tho 
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first cylinder The equation to the curve nia> then he taken os 
10 

PV ® —constant (§ 67) In the absence of data regarding the wet 
ness of the steam this assumption may be considered fair 
122. lAstly, fig 38 shows a pair of diagrams, treated in the same 
manner, for a two cylmder compound engmo with cranks at nght 
angles to each other, the high pressure crank being 60° in advance 
Bui^g the back stroke of the nigh pressure piston there u at first 
compression into the receiver until the large cylinder opens , the 
high pressure diagram consequently takes a peculiar form, winch 
should be compared with the diamm already ^iven for a tandem 
engme (§ 116) In this example there is a considerable amount of 
drop and also of loss between the two cylinders 

VII The Phoduotioh of Steam — Boileus. 

Fnrnace 128 The first step in the production of steam is to com ert the 
efSoienoy potential energy of fuel into actual heat , the second step is to 
transfer the heat to water in the boiler The oOiciancy of furnace 
and boiler is the ratio which the amount of heat taken up by the 
water beats to tbe whole potential oneigy of the fuck In good 
boilers this efficiency is about 07 Tlio loss is duo parti} to 
incomplete combnstiou of the fuel and partly to incomplete trans 
fer of heat from the products of combustion to the boiler water 
Under the first head may be classed— (1) waste of fuel in the solid 
state by bad. Btokmg, and ^2) waste of fuel lu tbe goawsvia wad 
smoky states by imperfect combnstion Under the second bead are 
comprised — (1) waste by ovtoruol radiation and conduction, and (2) 
waste by heat contamed in the hot gases which escape by the chim 
ney, due (a) to their still high temperature and (i) to the fact that 
they contem os one of the products of combustion steam gas which 
passes away uncondensed. Loss of heat by the hot gases is the most 
important source of waste Not onlj are the actual products of 
combustion rejected at a high temperature, but along 'nth them 
goes the mtrogen of the air whoso oxygon has been used, and also 
a quantity of additional nir which is needed to dilute the products 
m order that combustion may bo foirl} complete Rough!} speak 
mg, about 12 lb of air are required to supply oxygen enough for the 
combustion of 1 lb of coal Over and above tins quantit}, about 
12 lb more generally pass through tiio furnace os air of dilution 
In furnaces with forced draught, m 'vliich the consumption of coal 
per square foot of grate surface is much more rapid, the air of dilu* 
toon may be reduced to half or less than half of this quantity, though 
^ .. ot fke expense of completeness in tno combustion 

HMting 124. The »tent to iwicli heat is taken from the hot gases 
surface, aepends on the heating surface through which heat iiaascs into tlio 
water The heatmg surface is made up of the surface of the fur 
nace or TOmbustion^hambor, so far as that is brought into con 
tact with the water, and of the fines or tubes through winch the hot 
MBS paM on their way to the chimney Its cfficwincy depends on 
the conductivity of the metal, on the diflcronco in temporaturo 
betv^n the gasra on one side and the water on the other, and on 
the ireedom wnth which steam, when formed, can escape from the 
specific conductivity and m thickness of 
metal afiact the result 1cm than might bo expected, on account of 
tte naistance which is oifered to the paMage of heat through the 
S^thf Slhc of water vapour which forms 


±>3 oxieuumg me neatmg surface sufficiently the hot cases may bo 

“ oolyliiited by tVteS^ra 
Xift .^tsoipeniture, however, need not Venn 

bv fioiler the gases may be further cooled 

contact with a vcmoI tamed a feed water 

MM tfie temperature of the hot 

Draught. ®1[26 In ®® ®® that of the boiler 

dranchtis engmM and most manno engines the 

~Rio?ofW,r sameCefoutade.Xe 

diShed Irsttv ®oi^n»to for its 


locomoti'cs, for example, a inrtial vacuum is produced in the 
chimney b} means of a blast of exhaust steam from the engine , 
and in many naval and a few mercantile steamers a forced draught 
IS produced by having a closed stokehole or a closed ashpit, which 
IS supplied with air at a pressure above that of the atmosphere li} 
the use of a blowing fan 

If heat 'vero thorouglil} extracted from the products of com 
bnstion, a forced draught would be more efficient, from the thermo* 
djnamic point of viow, than a chimno} draught, for a cbimnc} is > 
in fact nn oxtiimol} inefficient heat engine, and requires a very 
largo amount of heat to bo expended in order to oficcl tho 
comparati'cly trifling work of maintaining tho draught. But 
where forced draught has been substituted for cliimnc} draught 
this lus hitherto been done for tho purpose of increasing not tho 
cfficicnc} but thopoirer of boilers Tho motive has been to bnm 
more coal per square foot of grate surface and so to evaporate more 
water witli a boiler of pvcii ircight This is incompatible irith 
very high cfficicuc' iMicn more coal is burnt b} forcing the 
draught it IS truo that the proilucts of combustion have a higher 
temperature (since less nir is required for dilution) and the eflcctivo* 
ness of tho heating surface is thortforo increased But tlie heat 
ing Eurfaeo has more hot gas to deal ivitb, and the result is that 
tho boiler is less efficient than when tho draught is not forced. 

Tlio Eomo officicnc} could bo secured, 'nth forced draught, by 
increasing tho heating surfiico to a sufficient extent , and a still 
greater cUlcienc} could be reabrid if the heating surface were still 
farther enlarged so that tho gases left tho flues at a temperaturo 
lower than ivould bo needful if tho draught depended on tho light* 
ness of tho cliimno} 's contents Tlio most elficiciit boiler wo^d 
bo one in which tho draught was forced bv mcthonicnl means, and 
tho gases were then cooled ns far os possilile b} contact with a very 
cxtensivo heating surface, first in tho boiler itself and then in a 
feed water heater None of tho forced draught boilers tliat hn o 
hitherto been introduced hn\o a heating surface so large as to make 
them more efficient than good chimncy*drauLht boilers (m which 
tho rate of combustion is much sloircr), althougli tho hcatiug 
surface bears a much larger ratio to the grate area than is usual 
ivith cliimno} draughts 

127 Most niodtrn boilers am intcrnall} fired , that is to sa} , tho Boilers 
rarnaccs are more or less compliteh enclosed withm the lioilcr for sta 
^teTOolly fired boilers nro for tho most part much less efficient tlonary 
tlim ntcrnall} fired boilers , tlic\ nro, however, used to a consider ergines. 
able extent "hero fuel is spcemll' cheap or where the wosto heat 
of other furnaces is to bo utilized. Tlicir usual form is that of a 
homontal 0 }lindcr with com ex ends, the strength both of tho 
mam shell and the ends is derived from their curvature, and no 
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— Cornlili Uoller loagUndliul lectloa 

{ordonbfefluof follow the forms known os tho •• Lancashire ” Cornish 

nndtho“Cte?. 

nisli" (or sin 
gle fine) ore 
most common 
Vigs 86 and 

40 show m 
section n Cor 
nish boiler by 
Messrs Gallo 
way, and fig 

41 a Lanca 

shire boiloi by 
the same mak- 
ers. In both 
tho shell IS a 
roundhonzon* 
tal cylmder 
with flat ends 
InthoCormsh 
boiler there is 
one intenial 
flue, at the n 

ftont end of — Conilah Bofler transverse secUon, sIioiTlnE-llnci 
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(A, A, fig 40), and finally pass to tlio back ngnin bj an underneath 
fine B The nriangemont in the Lancashire boiler is the same, o\ 
copt that there are two internal fines, each uith its own furnace 
The shell is made up of rings of m otod plates, laiger and smaller in 
dianiotcrnltoriiatelj to 
allow the circiimfcrcn 
tinl scams to bo made 
uithout bonding the 
edges. Tlic fine is 
made up of a senes of 
welded rings, joined 
to each otlnr bv a 
flanged joint with n 
St iffening ring 'J liis 
form of )oint was in 
trodneed liyMr Adam 
son to stiifcn the flat 
against collapse un 
dor external prcssui-o 
Other joints, designed 
with the same object, 
are shown in figs. 42 
and 43 Tiio grate is 

made up of firebars, Fio 41 — Lnncasliira Bailor Tninsrcrae Section 
sloping down towards the back, wlieio tlicj terminate at the 
“ brnW ” of fire-brick (C, fig 39) Boj end the bridge the flue is 
crossed b\ a number of tapered "Gallownj ” tubes D, D, which 
increase the heating surface, promote circulation of the water, and 
stilfon the flue The end plates are stroiigthcnod bj gusset stajs 

Fias 42 and 43 — Joints for Furnace Tates 

E, E, meted to them and to the circiiinferenco of the shell by 
means of angle irons The gusset stnjs do not extend so far in as 
to the circuinfcrcnco of the flue (iig 40), in ordei that the end plates 
may retain enough flexibility to allow the flue to expand and 
contract under change of tcnipciaturc To proaude for unequal 
expansion is one of the most important points in the design of 
boilers , when it is neglected the boiler is subjected to a racking 
aetion which induces leakage at joints and tends to rupture the 
]ilntcs. For this reason the flue is attached to the boiler shell at 
tlio cuds onij, so that it maj be fico to take an upward camber in 
consequence of the greater heating of the upper side 

Jlild steel IS now very goneralli used for boiler plates, being 
superior c\on to the best York shire iron in the qualities ofdnctilitj 
and tensile strength Tlio follow ing imrticulars refer to the Lanca 
shire boiler of fig 41, which niaj bo taken as representatn o of a largo 
number of stationary boilers. 

128 The shell is 28 foot long and 7 feet in diametor, and is made 
up of 9 rings, each of two semi cj liiulrical plates Tlic shell plates 
are I inch tiiick , their edges are planed and fullered, and the mot 
holes are drilled The longitudinal scams, w Inch break joint from 
ring to ring, are lap-joiiits double rirctcd , the circular scams are 
single ns eted Each end plate is a solid piece of stool ^ inch 
thick , the front plate is attached to the shell by riveting to nii 
angle ring , the back plate is flanged Tho flues are each 2 foot 9} 
inmics in diameter, 


in 

made up of rings of 
steel S inch thick, tho 
longitudinal joints 
are welded and tho 
circular joints are 
flanged and strength- 
ened with stifTcning 
rings. Tho Unas are 
tapered somewhat at 
tlio back end to facil 
itate expansion, and 
are attached to tho 
end plates by welded 
angle rings. Each 
fine contains 5 Gallo 



waj tubes, tapcniig fiom 
loi inJics diameter at 
top to inches at bot 
tom On tho top of the 
boiler 18 the manhole, 
co\ ored With a cost non 
plate , also a norzlo for 
tho steam pipe and two 
others for safotj lalros 
One of tho safety-valves 
IS connected w lUi a float 
so that It opens if tho 
water loi el becomes too 
low At tho bottom, iii 
front, IS another nozzle 
for the blow out tap , and 


Fio 41 —Anti Frlmlne Pipe and Stop VaUc: 

In the front plate below tho flues is another mnuholc Feed water 
18 supplied by a pipe which enters through tho front plate on one 
side, near tht top of tho water, and extends for a considerable dis 
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tanco along tho boiler, distilbutiiig tho water by holes throughoui 
tho length A pipe at tho same level on tho other side serves to 
collect sonra Tho fire doors are pro 

vidoil with sliding shutters by means of 

which tlio amount of nir admitted above 




Fia 40 —Lover Safotp Volvo 

tho fire may bo rognlatcd On tho top of eaeh fur 
naco IS fitted' a fusible plug which melts if the 
fiiiutico crown becomes overheated No sciuirate steam dome is 
used , tho steam is colleoted by an “anti priming” pipe shown in 
fig 44, which elso 
illustrates the stop 
valve by which the 
delivery of steam 
fiom the boiler is 
started or stopped 
at will On tho 
front plate are a 
pair of glass gauge 
tubes for showing 
tho water lev el, and 
a Bourdon pres 
sure gauge This 
lost important lit- 
ting consists of a 
bent tube of oval 
section, one end of 
which IS closed and 
free to move while 
tho other is open 
to the steam and is 
fixed Tlio pres 
sure w ithin tho tube 
tends to straighten 
it, and the extent 



Fio 46 — <3iillowar Boiler SccUon lic} ond tlie Bridge 


Galloway 

boiler 


to which this takes plaeo is shown by a pointer which travels over 
a circular dial A common lever safety valve is shown in fig 45 
In other forms the valve is kept down by a weight directly applied 
to It, or by means of springs. Spnng safety valv cs are liable to 
the objection that when tho valve opeus ■ ■ ■ 

tho load on it mcrenses , to remedy this, I— s_i 

forms have been proposed in which tho 
spring acts throngli n bent lover in such 
a way that when the 
strain on it increases 
tho lev crage at 
which it note is re 
duced If the spring 
IS of reasonable 
leiigUi, how e\ I r, tho 
objection IS not sou 
oils. 

129 A modifica 
tioii of tho Lanca 
sliiro typo — the 
‘‘Galloway” boiler 
— IS shown in see 
tional elevation in 
fig 4G In it tho 
two Hues are joined 
beyond tho bndgo 
into a single flue, 
of tho form shown 
III tho figure, which 
is tmv orsed by nu 
morous Galfowray 
tubes and is also 
fitted with water 

pockets at Its sides. 5®''" 

130 In other Water noriiontal W sltr 

types of boiler an tubular 

cxtcnsiv 0 heating surface is obtained by tho use of a largo number (,oiicni. 
of small tubes through which the hot gases pass Tins construe 
tiou IS universal in locomotive and marine boilers. It is applied _ 
in some instances to boilers of the ordinary cylindncnl fo™‘ 
making small tubes take the place of that part of tlio fliio or flues 
which lies bebnid tho bridge, or by using small tubes as clittiincls 
through winch tho gases return from bock to front after passing 
tbrougii tlio niaiii flue Another form of tubular lioilcr is an exter 
nnlly bred lioiizoutal cylinder fitted with tubes which carry tUcliot 
gases from tho back to tho front 
^ XXII — 63 
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Teitical 131 Tertical 'bouers are extensively tised in conneMoinsnth small 
boiteis. engine' Eiamnles are shown in figs 47-40 Fig 48isnnordin^ 
vertical boiler filled with cross tubes of the Gillowav ty^jt Fig 
47 (bv Messrs Davey, Paxman, i. Co ) is a bouer ^tn 
/ curved water tuKs, each of which has fitted m the top a 
r=} loose cap whose function is to deflect the 

— stream of water which cuxulates up the 

tubes Fig 49 IS a form of multitubular 
boiler by tte same makers, in which the 
hot gases escape at the side after passing 
from the smoke box through honrontal 
tubes grouped in circular arcs. In all 
these boilers the grate is at the foot, and 
the fire-door is at a mouthpiece in the side 
of the boiler near the base In other 

forms of vertical bofler the 

heating snrface is increased f\T/L 

bv water tubes (fig 50) whith — 

hang from the crown of the 
fire MX, closed at the lower 
end but fitted internally with 
smaller tubes which are open 
at the bottom. Water cm-U 
ktes down the inner tubes 

A and np between them and the 
outer Tubes of this kind 
(called Field tubes) are used 
in fire-engme boilers and in 1 1 j I 
I other cases where it is neees 
aaiy to get np steam with the 
least possible delav 1 ertical 

w .» boilers of large size are some- _ . 

tuaes nsedX ntilmng the FlelilTabe 
waste heat of iron furnaces 

Sectional 132 A great vanetv of hoders Lava been designed in whiih the 
or tmng is external, and the water sjace consists of groups of tubes or 
tubalons othersniall sections whose outer surface isexposedtoheat Boilers 
boileis of this tvi/e are called sectional or tnbnlons boilers, in distinction to 
tubular Milers, or boilers with tubes in which the hot gases mreu 
late A successful example of the tubulous or 
y " ' V sectional tvpe is the Babcoct k Wilcox water- 

) ^ tube fioiler, which consists of a senes of in- 



clined welded tubes up which water circulates. These are joined 
at their ends by cast iron connecting boxes to one another and to a 
horizontal drum on the top in ifrhich the mixture of steam and water 
i which rises from the tube undeigoes separation. At the lowest point 
of the bodet is another drnm for the collection of sediment Root s 
hoder is another m which ivater is heated bv ciixnlatuig through 
inclined tubes exposed to the fire , it difiers from the above form 
chieflv in having the water lei cl below the top of the tube 
Hamson s boiler is a group of small globular vessels of cast iron 
<tmng hke beads on to^ which tie them together Sectional 
hodeis mav be constructed without diflSculty to hear pressures 
greatly in excess of those for which other types are suited, ilr 
Perkins has employed a tnhnloos hoder to dehver steam at a 
pressure of 500 lb per sqiuare inch ^ The Herreshof hoder is a 
rontinnous coil of tube, arranged as a dome over the fire Feed- 
ivater is pumped slowly through the coil, and turns to steam 
before It reaches the end. 

133 The locomotive hoder consists of a nearlv rectangular fire Loco 
box, enclo-ed above and on the sides bv water, and a cylindrical motive 
part called the hirrtl extending honzontallv from the Sre box to boders 
the front part of the locomotive and filled with numerous tubes 
Figs 61 and 62 show m longitudinal and transverse section a 
hoder of the London and North Western Rad wav, which may be 
taken as tvpical of modem English practice. 

The barrel is 10 feet long and a little more than 4 feet in 
diameter, and is made np of three rings of steel plates, H inch 
thick, ananged telescopically It contains 19S brass tubes, each 
IJ inches in external diameter Tlie front tube-plate in which the 
tubes tcrmiuate is of steel 3 inch thick , it is stav ed to the back 
tube plate by idle tubes themselves, and the upper jiart of the front 
tube plate is also tied bv lougitndmal rods to tlie back end plate 
The lire box is of copper i inch thick. It is nearlv rectangular, 
with a honzoutal grate (A gmte sloping down in front is often 
preferred.) Round its sides, front, and back (except where the 
hre door interrupts) is a water ipace abont 3 inches widc^ whuh 
narrows shghtlv towards the bottom The flat sides of the fire box 
are tied to the flat sides of the shell by copper stav bolts, 4 inches 
apart, which are secured bj screwing them into both plates and 
nvctmg over the ends. The roof of the fire box is stiffened bv a 
number of girders on the top, to which the plates are secured bj 
short bolts The girders are themselves hung from the top of the 
shell above them by shngs which are secured to angle irons nveted 




on the inside of the shell plates. A sloping bridge of fire hnck 
partially separates the upper part of the fire box from the lower 
and prevents the flame from striking the tubes too directlv 
Under rte grate is an ashpan, to which the supply of air *is 
regulated bv a damper in front The fire-door opens inwards; and 
can be ret more or less open, torigulate the amount of air admitted i 
a^ve the fire. On top of the barrel is a steam dome, from which 1 
the s*wm supply is taken through a pipe S traveisiog the forward 
part of the steam space and passing down to the valve chest 
through the smoke box. The stop-valve or "regulator” R is sitn 
ated III the smoke box, and is worked bv a rod through the boiler 
from the at tlie back. Above the fire-box end of the shdl are 
a pair of Ramsbottom safe^ valves, T V — two valves pressed down 
bv a *mgle spring atbebed to the middle of a cross bar, which is 
prolongs ro form a hand lever hv which the valves mav lie lifted 
the forwari talw plate is the smoke box, containing 
tlie blast pine B bv whicb the exhaust steam is used to produre 
a partial va-uum and so force a draught throngh the furnace 
134 In cad of stiffening the fire box roof by the nre of girder 
V foWovevl of stayinc it <lirccU> to the 

T, above the fire box is generallv 

cvhndni^, tat tofacDitate this method of stajung it is s^otunes 
lu-ac rat This constroehon is not unusual m Amencan loco- 
mo'ive boilers, another fiature of winch u that the grate is made 
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much larger than in English jiractice, for the purpose of humin" 
anthracite coal An extreme instance is furnished bj the Wooton 
engines of the Phfladelpbia and Reading Railroad, which bum 
small <»al of poor qualitv in a fire tax 9\ feet long hv 8 feet wide, 
extending over the trading wheels of the engine. In some cases 
the fire box is divided by d sloping partition of plates mtli water 
which crosses the fire box diagonally from front to back 
and hM in its centre an opening resemblmg a fire door mouthpiece to 
auow the p^ncts of combustion to pass In others the fire bridge 
is snppo^ bv water tube?, and water tubes are also used os grate- 
bars, ^is is done rather to promote circulation of the water than 
1 S”"® surface. The practiLe of Amencan and Eniish 

e^neeis differs widely as regards the materials of^ 
struction. Amencan shells are of mild steel, English shells gene 

I ^ * paper bv JlE Plannerv ‘ On UlcU 

I Presjure Steam BoUeia. Jim. Pne Inst C S' , riannerv, un uigu 
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rillv of mild steel but olton of luoiiglit iron In Luglisli praotiLO 
the lire boxes are of copper and Ibo tubes of brass , in America tlio 
lire boxes nio of mild steel and tlio tubes of ivrouglit iron * 

The locoiiiotn 0 ti po of boiler is uied for stntioimri engines of 
the portable, seiiu portable, and semi luted tj pcs, and also to a 
limited extent for niitrino engines in eases ncro lightness is of 
special advantage 

136 So long as manno engines used steam of a pressure loss 
than about 35 lb per square inch the manno boiler was gonerallj a 


box nith flat sides, elaboratelj stajed, ivith a row of internal 
fiimaccs near the bottom ojicnmg into a spacious combustion 
chamber ciiolosod witlnii the boiler at the back, and a sot of retum 
tubes leading from tlio upper part of the chamber to the front of 
the boiler, wlioro the products of combustion entered the uiitako 
and pissLil off to the fiiunol The use of higher pressures has 
made this form ontirolv obsolete The normal manno boiler is 
now a short circular horizontal cylinder of steel with flat ends, 
with internal furnaces in cjlindncal flues, internal combustion 



fir fiS 


Fies. >,1, SI —Double bnded Slailno DoIIcr 


ebambers, and return tubes aboi c the flues Jii one i nriotj, called 
the double ended boiler, thcro are furnaces at both ends of the 
shell, each pair lending to a combustion ebamber in tlic centre that 
is common to both, or to separate central chambers uitb a ivater 
space beta ccii tlicin 

Figs 53 and 54 sliow with some completeness a double ended 
marine boiler of tho most modcni construction for high pressure 
steam At each end thcro are tlirco furnaces in flues made of 
ai elded corrugated stool plates The use of corrugated plates for 
lines, iiitroJiiLcd b> Air Fox, makes thin flues able to resist 
collapse, and allows tho Hues to accomniodito thomsclics easily 
to changes of temperature One combustiou cliambor is common 
to each pair of fitriinccs. It is streiigtlicned on tho top b\ ginlor 
staas and on tho sides bj sta} bolts to tho ncighhounng chamber 
and to the shell Tho tubes are of iron, and a certain number 
of them are fitted uitli nuts so that tliej sono ns stays be 
tween tho tube plate of the tomhustion chamber and tho front 
of tho boiler The nppci part of the front pinto is tied to the 
opposite end of tho boiler bj long staj s The uptakes from both 
ends converge to the funnel base ahoa o tho centre of tho boiler's 
length. The boiler shoavii is one of a pair, ailiieb lie side bj side 
in Sio vessel, the uptake at each end being common to both Each 
boiler has a steam dome, from which the steam pipe leads to the 
engine, tins consists of a small cylindncal acsscl, uith flat ends 
tied together bj a central stay Short pipes connect tho dome 
near each end anth tho steam space of tho main shell Tho boilers 
of figs 53 and 54, aahicli oro bj Messrs Gourla^ Brothers of 
Dundee, avork at a pressure of 166 lb per square inch above tho 
atmosphere, and arc used avith triple expansion engines The 
shell IS 12j feet in diameter, and Ib'J feet long Tho plates are 
of mild steel 1^ inchca thick round tho shell and 1 inch in 
tho cuds. Tho tube ]ilatc3 arc i inch and iulIi thick, nnd 
the corrugated flues -i mob Tho longitudmnl scams are treble 
riveted, with inside and outside covenng plates Tho circum 
forciitinl seams are lap joints double naotod. There are 127 tubes 
at each end, 46 of aihicii are staj tubes. The tubes nro of iron, 3J 
inches in external diameter Above these are 18 longitudinal steel 
1 See a paper by air Fcrnlo, Jt(n J’roc Intt C E , 1S*3 


! stujs 3} inclios in diameter The steam dome is a cylmder SJ 
foot in diameter and 8 feet long, stayed 
b} a central 8^ inoli rod of steel 'ibo 
short fire box btajs aro also of stool 1^ ^ 
mchc.s in diameter, of 7? inches pitch, vpp 
nnd nro SDonrt.d bj nuts nnd avnsbors at 
both onds Tlio central combustion 
chamber has a round 
nnd unstaj cd roof . 

Tho top of each sido 
comhnstion obnmbor ' 
is staj oil by tlirco 
stool ginlcrs SJ inclics 
X 2| inolics in sec 
tion, secured by four 
bolts to tlio roof- 
plato bolon A single 
ended manno boiler 
by tho same makers 
IS shoavn in fig 55 
Boilots of this class 
aro lu some instances 
sot athnartship in- 
stead of longitudin- 
all}, nnd bevelled on 
tbo bottom, at tho 
back, to accommo 
date tUoni to tbo 
shnno of tho hulk A 
moairicntion of tbo 

0}lindncnl form is —Single Enacd Marino BoUcr 

occasionally used, in ^ 

which tho section is an oa nl, with round top and bottom ana uat 
sides The tombustion-clinmhon, aro sometimes made avith rounaod 
tons, whieh nro tied to tho hack plate by gusset stays and angle 
irons In naval practice tho tubes aro friquently of Hunt-' metal 
111 place of iron. Another form of boiler, used to a consider able laa^ 
extent in the British navy, is a long honrontal cylinder antn two lyyas. 
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intenmV Inronces ojiemag mto a large comboalion chamber about 
the middle of the length. From this a set of tubes distnbnted over 
nearly the whole water apace extend to the bach, where the uptake 
IS situated. 

13G Tlie locomotive type of boiler has been successfully adap 
ted to marine use by Mr 'rhomycroft and otliers, especially for 
torpedo boats This form gives much greater heating surface than 
others m proportion to its weight, and allou-s, especially when 
worked with forced draught, a laxge amount of power to be got 
from a small boiler It is probable that, if any further nee is to 
occur in the steam presmre used m manne engines, compamhle to 
that which has occurred during the last two or three years, the 
present normal marine boiler will give place to a form more nearly 
resemblinj' the locomotive type 

137 Bouers are usually fed either by a feed pump driven by the 
engine, or by a distinct an\ihary engine called a “ donkey,” or by 
an injector Tliei)ycetor, invented by the late M Giffatd, and now 
■verv generally used on locomotive and other boilers, is illustrated 
in hg 66 Steam enters from the boiler at A and blows through on 
annular onfice B, the size of which 
is regulated by the handle C Ihe 
feed water flows lu at D, and meeting 
the steam at 6 causes it to condense 
This produces a vacuum at B, and 
consequently the water rushes in with 
great velocity, and streams down 
through the combining nozzle I, its 
velocity being augmented by tlie im 
pact of steam on the hack of the 
cohimn In the lower part of tlie 
nozzle E the stream evpands , it there 
fore loses leJoeitj, and, by a well 
k uowD L j drod 1 naniic pnnciplo, gams 
pressure, until at the bottom its pres- 
sure 18 so great that it enters the boiler 
through a check lalie which opens 
only in the direction of the stream. 

The escape orifice F and the overflow 
pijie 0 allow the injector to start into 
action, by providinga channel throngh 
which st^in and w ater may escape be 
fore the stream acquires enough energy 
to force Its way into the boiJor The 
opening for admitting water between 
n and B 18 regulated V the wheel H 
The GchansUstcam, injector works by 
steam from the evhaust of non con 
densing engines, instead of boiler 
steam The steam onfice is then 
larmr in proportion to the other psrts, 

and the stwm supply more liberoL In self starling tnaedors an 

overflow will take ptoce freely 
1 mV,™ K into artion and ften the opening are autZ 

adjusted to snit delivery into the boiler One plan of 

in a piece v^ich 18 free to slide lu the outer casinir Until the 
TOor starts It lies at some distance from the^fi oX and 
allows free overflow , hut when the vacuum forms it ^ in cinsc 
quej.ee of pressure at the base In self ai^justing injeotora thw hm 
tL* combimng nozzle is made use of to contact tJie water war 

o,.rv.dSfihTco”;twr^^^^^^^ 

which water is drawn bj means of I 

f.oni a donkey boiler ^ supplied 

the ivater passes through tub™ P“«Tose, m which 

the hot K^and 

uchoB Ot a iDcchaBi4) scroner continuous 

couJensing endues a nortiou^of tin ^®comotires and otlier non 
made u.c®or rheat \lmZd ulta“ u?'’ 
injc-tor IS cmplovcd it serves tlie imm™ "“V "’^must-steam 

uMl as that of a feed pump ^ f®e^^Wr heater ns 
llie holier by utihzi.rXt wo the efficiency of 

food water heater has 11.6 adiaut^ « 'T*® ^®»^ « 

tiire of the water it removes aVr^nd als/ ^empera 

vj^, _^usra hme and other substances Seld 

« Set rapereTa Proc hn Jlah. £ 1 ,,, igco, imXikI 
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deposited in the heater instead of being earned into the boiler, 
where they would form scale In “Weir s feed heater for manne 
engines the temperature of the feed water is raised to about 200" 

Fahr by injecting steam from the intermediate teceiier 

130 In stationary and manne boilers the steam, after leaving Sepam 
the boiler, is frequently taken throngh a separator, tho function tor 
of which is to semruto tho dry steam from jinrticlcs of water held 
in suspension Steam is led round a sharp Lomer, and the water 
particles thrown off by contnfiigal force collect in a trap below. Steam 
from winch they are discharged by a pijie which is kept open so trap 
long as the trap contains water, but is closeil by a valve at the foot 
when the trajp is empty Traps are also fitted in many cases to 
stcnni-iiipes wr tho pntpose oi returning condensed watei to the 
boiler 

140 To prevent corrosion in lioilors it is veir nsnal to intioduce Use of 
blocks of zmo lU metallic connexion witb the slielL These ate set rinc in 
in the water sjiace, preferably at places wbere corrosion has been boilers, 
found specially liable to occur Iheir function is to set up a 
galvanic action, m winch anc plays Oic part of the negative 
element, and is dissolved whflo the metal of the shell is kept 
electro positive Otherwise there w ould be a tendency for difference 

of electnc quality between different parts of tlio shell to set up 
galvoiiic actions botweeu the parts tlienisolves, by which some parts, 
being negative to others, would be attacked The anc raises the 
potenbal of tho whole shell enough to make all parts positive 

141 Allusion has already been made to the system which is Forewl 
universal in locomotive boilers of forcing the draught by a blast of draught 
exhaust steam in the chimney A jet of boiler steam is occasion 

ally used in manne furnaces for the same purpose, hut of late y ears 
the system which lias found most favour is to box in the stokehole 
and keep the aw in it at a pressure of from 1 to 3 iiidics of water 
by the use of blowing fans. Tins system has been applied largely 
m naval practice, with tlie result that the power of tho boiler is 
increased in the ratio of about 3 to 2, or eien mote, as compared 
with Its power under chimney draught ,Tlie efficiency of the boiler 
is, in general, slightly but not very materuilly reduced- An ordi- 
nary marme boiler burns 16 to 20Ib of coal per hour per square 
foot of grafo with natural draiighfi and 30 lb or more with forced 
draught In torpedo hoot boilers of the locomotive typo the con 
sumption has in some cases been forced to more than 100 Wi 

In Jlr Howden’a system of forced draught the Stokehole is 
open, and aw is supphed by a blowing fan to a reservoir formed W 
enclosing the ashpit and also to another reservoir from which it 
gets BCCMs to the grate above and through tho fire door On ita 
vray to the reservoir the air is heated by passing across a iiart of 
the upta^ in which the hot gases from tho furnace are led tlirougli 
tubei This method of restoring to the furnace what would other 
vnso be waste heat forms an interesting alternative to the method 
or restoring heat to the boiler by passing tho hot gases thronnh a 
water heater, it is m fact an application to boUer fumacM of 
the regenerative principle alluded to in chap II » 

142 Many apj^iances have been devised for the mocliamcal sup Med.am 

ply of to Wer furnaces, but these have hitherto taken tfe ~i 

furnace’s length by pm wheels 
n?W«r? a “t the front and Coal is 

m f™t^f travelhng grate from a hopper 

u ^ ^ furnace A more usual form of mechanical stoker 
Is a reciprocating shovel or ram, supplied from a coal hopper, whiiffi 



which It IS blown into the furnace bv an mr blw “ 

crude oil forms an excecdinirlv 

per ft about one third gnater than^ ttatSod 

stded coal in the steamers of fto ‘ ^ 

employed for locomotives in *'®®*‘ Iwgely 

oil 18 ijected Thi 

a steam jet arranged in such aT^y th^ ^ ^ 
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witli numerous opening to allou tlio pioducts of combustion to dif 
fuse themselves throu^iout the combustion chamber This guords 
against too intense action on t]io metallic surfaces, and at the same 
time serves os a mscrvoir of heat to rehindlo tbo flame if combustion 
is intermittent In getting up steam an auxiliary boiler is used to 
supply the jet ’■ 

VIII The Distribution of STEaVJi — ^V alatis and Valne 
Motions 

Slide 144 In early steam engines the distribution of steam iros cfiected 
\alve by means of conical valves, norl ed by tappets from a rodivhicli 
hung from the beam The slide-valve, the invention of uliicli in 
the form now known as the long D slide is credited to Murdoch, an 
assistant of IVatt, came into general use with the introduction of 
locomotives, and is now employed, in one or other of manj forms, 
in the great nngontj of engines. 

The common or locomotii o slide valve is illustrated in fig 
5/ The seat, or surface on which the mho slides, is a plane 
surface formed on or — 

fixed to the side of the 
cyhnder, with three 
portsor openings, which 
extend across the great 
er part of the cylin- Fio -Common Slide t nho 

der^ width The central oponingis the exhaust port through which 
the steam escapes , the others, or steam ports, which arc narrower, 
lead to the two 
cuds of the cyliii 
dor respectively 
The valve is a 
box shaped coi cr 
which mides over 
the seat, and 
the whole is cu 
closed in a chain 
her called the 
valve chest, to 
which steam from 
the boiler is ad- 
mitted. TVlion 
the valve moves a 
sufficient distance 
to either side of 
the central posi- 
tion, steam enters 
one end of the 
cylinder from the 
valve chest and 
escapes from the 
other end of the 
cylinder throngh 

the cavity of the a i. 

valve into the exhanst port The valve is gonerallj moved dj an 
cccentno on the engine shaft (fig 68), which is mcchamcallj equiva 
lent to a crank whose radius is equal to tlie cccentnoity, or distance 
of 0, tho centre of the shaft, from P, the centre of the occentnc 
sheave. The sheave is encircled hj a strap forming the end of tbo 
eccentno rod, and the rod is connected bj a pm joint to the valve 
rod,whicli comes out of the v alve clast througli ^ 
a steam tight stuffing box. The occentnc rod 
is generillv so long that tho motion of the 
V alvc IS sensiblj tho same as that which it ^ 
would receive were the rod lufinitelj long 
Thus if a circle (fig 59) he drawn to represent 
the path of the eccentric centre dnniig a roi olu 
tion of tho engine, and a perpendicular PJI m 
drawn from anj point P on a ibameter AB, 
the distance CM is the displacement of tho volve fr^ ite middle 
position at the time when tho cccentno centre is at P AO is tno 
whole travel of the valve , , ^ . 

145 If the valve when In its middle position did not overlap 
tho steam ports (fig 00), any mov oment to the right or tlm Iclt 
would admit steam, and the admission would continue uo^ tUe 
valve had returned to its middle position, or, in other words, lor 
half a revolution of 
the engine Such a 
valve would not 
serve for expansive 
working, and as re 
gards thnrelativ e po- 
sition of the cmnk 
and cccentno it 

would have to ho , , , , . l 

set so that its middle position coincided w ith tho extreme position 

' 1 SCO a paper by Mr T Urqnhart, JTin. Tw. Jmt C £, 18S1 also Enjtaeerlny 
Jane 
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of the piston , in other words, the eccentric radius would make a 
right angle with the crank Bxpansiv e w orkmg, how ever, becomes 
possible w hen we giv e the v alv e what is called “ lap,’ bj making it 
project over tho edges of the steam iwrts, ns in lig 61, where o is 
the “ outside lap" and t is tho “insiiio lap ’’ Admission of steam 
(to either side) then begins only w hen the displacement of tlio v ah e 
from its middle jmsition exceeds tho amount of tho outside lap, 
and continues onlj until tho valve 1ms returned to tho same dis 
tiiiico from Its middle position Further, cvlianst begins only when 
the valve has moved jmst the middle by n distance equal to i, and 
continnes until the valv o has again Tcturncd to n distance t from 
its middle position Thus on the diagram of the eccentric’s tmv cl 
(fig 62) wo find, by sotting off o and t 
on the two sides of the centra, tho posi 
tions a, b, e, and d of tho eccentric 
radius at which tho four ev ents of ad 
mission, cut olT, release, and compras 
Sion occur for one side of the piston 
As to the other side of the piston, it is e 
only necessary to set off o to tho tight 
and t to tho left of the centre, but for 
tho sake of clearness we may confine 
onr attention to one of the two sides 
Of tho whole revolution, tho part from 
a to 6 IS the aro of steam admission, Fig as 

from 5 to e IS the aro of expansion, 

from e to d tho aro of exhanst, and from rf to n tho arc of compres 
Sion Tho relation of these, howc' cr, to the piston’s motion is stdl 
undefined If tho eccentric were sot in advaince of tho crank bj an 
angle equal to ACu, the opening of tho valve would bo coincident 
with the beginning of the piston? stroke It is, liovrover, dc>iroble, 
in order to allow the steam free entrj , that the v alv c bo alrcadj some 
way open when the piston stroke begins, and thus tho eccentric mn\ 
be set to hav o x position C»' at the beginning of tho stroke In that 
case tho valve is open ot the beginning of tlio stroke to the extent 
mm', which is called tho “ lead ’’ The amount hj n Inch tho angle 
between Co' (tho eccentric) and CA (the crank) extoods a right angle 
IS called the angular adianee, this being the angle b> which tho 
eccentric is set in advance of the position it vvould occupj n tho 
primitive arrangement without lap were adopted Tho quantities 
lap, lead, and angular advance (0) arc connected by tho equation 

outside lap + lead —half travel n cos 0 

An effect of lead is to cause preadnitsston that is to say , ndmis Graphic 
Sion beforo tho end of tho back stroke, winch, together with tho mctlio.1 
compression of steam left m the cylinder when the c\hanst port of find 
closes, products the meclianical eflcct of ‘'cnslnoning, to which uig the 
reference has already been made To examine the distribution of dlstnbii 
steam throughout tho piston’s stroke, wo may now drawn cirojo to tion of 
represent the path of the crank pm (fig 63, where tho dotted lines steam 






Fig ea 

have been added to show tho assumed configuration of piston, con 
nccting rod, and crank) and transfer to it from the former diagram 
tho angular positions a, b, e, and d at which tho four ovoids occur 
To facuitato this transfer tho diagrams of eccentric path »n<t "i 
crank pm path may by a suitable choice of scales bi. drawn of the 
same actual size Then by projecting these points on a diameter 
which represents tlie piston’s path, by circular arcs drawn with x 
radius equal to the length of tlio con .* 

nccting rod, wo find p, tho position 
of the piston ot winch admission 
occurs dunng the back stroke, also 

? and r, the position at cut off and re 
ease, dunng the stroke which tnl'CS 
place m the direction of the airow,^ 

and s, the point at which compression 

begins It IS obviously unnecessary » S' 

to draw the two circles of figs. 62 and Og. ci 

63 seiKiratolv , the single diagnun .,.,. 1 . . 

(fig 64) contains tho sSiition of tho steam distnbution 
slide vxlvo whoso laps, travel, and angular advance arc known, tuo 
Tamo cwclelcrvxng. on two scales, to thow tho motion of tho crank 

“uG^aSK representing graphic.xlly ^ 

and piston motion, sometimes convenient in „ to 

«ars of a more complex character than the «nBlc ccccntnc, is to 
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steam distnbntion are detormmed by drawing lines AB and CD 
parallel to tbe piston s path and dis 
tant from it by the amount of tho 
outside and inside lap respectively 
Tlien a, h, e, and d, and the corre 
spending points p, 5, r, and s deter 
mine the four events ns in former 
diagrams Fig 66 shows at a glance i 
the amount of steam opening at any 
part of the period of admission 
AE is tho lead; Tho events for tho 
other side of tho piston are deternuned by drawing AB aboie and 
CD below the middle line 

147 The graphio construction mostnsuallj cmplojed m slide 
; valve investigations is the ingenious diagram published by Dr G 
ZennermtheGtriliiK/MweiirinlSSB^ On the 

line AB (fig 66), which represents the travil 
of the valve, let a pair of circles (called valve 
urcles) be drawn, each ivith diameter equal ^ 
to the half travel. A radius vector CP, 
drawn lu the direction of the eccentric at any 
instant, is cut by one of the circles at Q, so 
that CQ represents the corresponding disjilace 
nieut of the lalio from its middle position 
ITint this IS so will be seen by drawing PM (as in fig 69) and join 
ing QB, when it is obvious that CQ“CM, which is the displace 
raent of the valve The line AB with the cirdes on it inaj now be 
turned back through an angle of 90° +8 (6 being tho angular 
adionce), so that the lalve circles take the position shown to a 
larger scale m fig 67 This makes the direction of CQ (the 



Fic as 



Flo 67 — Zenner s SUde-VolTe 
Diagram. 


eccentnc) coincide on the paper with the simultaneous direction of 
the crank, and hence to find tho displacement of the valve at any 
posihon of tho crank we have only to draw CQ in fig 67 parallel 
to tho crank, when CQ represents mo displacement of the 1 alve to 
the scale on which the diameter of each valve circle represents the 
half-travel of the lalve CQj is tho valve displacement at the 
neginning of the stroke shown bv tlic arrow Draw circular arcs 
ab and ed with C as centre and ivith radu equal to the outside lap 
o and the inside lap t respeotiielv Co 13 tlie position of the 
crank at which preadmission occurs - - — 

greatest steam openmg is a^B The 
cut off occurs when tho crank has 
tho direction C6 Ce is the position 
of the crank at release, and Cd marks 
the end of tho evhaust. 

148 In this diagram radu drawn 
f angular positions a 

or the crank, and their intercepts 
hy tho valve circles determine the 
co^pondmg displacement of the 
valve It remains to find the corre 


The lead is OjQj. The 



Fig 68. 


displacement of the piston, 
nor this Zenner employs a supple 
mentary graphic constrncfaon, shown 

gd wit CTili. namni moflurcml.... T?.. tSmi 

Zeaaer, JVnrtftem rolre Gtart, tniiuL tyM MBher, 1868" ‘ 


position of tho trank, as cb', the iiiltrccpt w between the circles is 
Msily seen to be equal to aa' and is therefore tlio distance by 
which tho piston has moved fiom its estromo position at the 
beginning of the stroke In practice this diagram is combined 
inth that of fig 67, bj drawing both about tho same centre and 
using different scales for 1 all 0 and piston trai el A radius 1 ector 
drawn from tlio centre parallel to the crank in anj position then 
shows the lalvo’s displacement fiom the laho’s middle position 
bj the intercept CQ of fig 67, and tho piston’s displacement from 
the beginning of tho piston’s motion by the intercept jij of fig 68 

149 In all the figures which liai e been sketched the ei ents refer 
to the front end of tho cjlinder, that is tho end nearest to the crank 
(see lig 63) To detcnniiic the eicnts of steam distiibution at the 
back end, tho lap circles shown liy dotted lines in fig 67 must 
also be drawn, Ca' being the outside lap for the back end, and Cc' 
the insido lap ’llieso laps arc not ncccssanlj equal to those at tho 
other end of tho i al\ e From fig 65 it is obi lous that, csiieeiallj 
with a short connecting loil, the cut off and lelcase occur earlier 
and tho compression later at tho front than at tho back end if tho 
laps are equak and a nioro qunmctncal steam distribution can be 
produced bj making the inside lap greater and tho outside lap 
less on the side wliicli hails to the front e id of tho cybndcr On 
theothor hand, on nnsimmetrical distribution may be desirable, 
as in a vertical engine, where tlio weight of the piston assists the 
steam during the down stroke and resists it during tho up-stroke, 
and this may be secured bj a suitable incqualiti in the laps 

160 By 1 arj iiig the ratio of tho lajis 0 and t to tho trai el of the 
valve, wo produce offccts on tho steam distribution winch are 
readily traced in the o\ al diagram of fig 65 or in the other figures 
Bednction of travel (which is cquii aleiit to increase of both 0 and i) 
gives later preadmission, earlier cut off, later release, and carliir 
compression , the ratios of cvpaiisiou and of compression are both 
increased. The effect of a change in tho angular advance is more 
easily seen by rofertuco to Zcuiier's diagram, which shows that to 
incrcaso 6 ncceloratcs all tho oi ents and causes a slight incrtasc in 
the ratio of expansion 

161 In designing a slide vah o tho breadth of the steam ports 
in tho direction of the i all o’s motion is determined with reference 
to the volnmo of tho exhaust steam to bo discharged in a given time, 
tho area of tho ports being generally such that tho mean velocity 
of tho steam during discharge is less than 100 fcot per second. The 
travel IB made great enough to keep the cylinder port fully open 
dunug the greater part of the exhaust, for this piuposo it is 2) or 
3 times the breadth of the steam port To facilitate the exit of 
steam the inside lap is always small, and is often wanting or cicn 
negative. During admission the steam port is rarely quite un 
covered, especially if the outside lap is largo and the travel mode 
rate Large trai el has the advantage of giving freer ingress and 
egress of steam, 
with more sharp- r 
ly defined cut ^ 
off^compression, 
and release, but 
this advantage 
18 secured at the 
cost of more 
work spent in 
moving the 

valve and more wear of the faces. To lessen the necessary trai el 
'Without nducing the area of steam porta, double and oven treble 
ported^alves arc often used. An example of a double portedialvo 
m shoim m fig 86 Fig 69 shows the Tnck valve, an ingomons 
device for the same pnr 2 )osc 

of the crank hy the Reversal 
“ the crank, and CE tho corre of motion 

withshdc 
valve. 
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spending position of the cccentne when tho enjnno 
is running m the direction of the arrow a To set 
tho engine in gear to run in the opposite direction (6) 

It 18 only necessary to shift tho eccentnc mto the ' 
position CE , when it wll stiU he 90°-(- B in adi once 

engines this rovereal was FiB TO 
effected by temporarily disengagmg tho eccentnc rod from ibn 
lalverod, workmg the valve h^ S until h“cmnkt.Sh2k 
through an Mgle equal to ECE', tlio eccentnc meanwhile 
at rest, and then re engagmir the near TTTn ^ ^ ® 

he often and^ly wve^d ^ require to 

thifroSareMSeS^bv 

the earliest and still the most usual motion 

or pair of bars cuiwed to Lmn ^ “ ^^‘’tted bar Stephen 
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motion. 
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Graphic 
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The Mill c rod ciulh in a block m Inch slides mtliin Uic link, and 
vlicn tlio link IS placed so that this block is ncarlt in linoiritli the 
forward eccentric rod (R, iig 71) the laho moves lu 
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nearlj the same wa> ns if it n ere driven directly bi n 
singk eccontriu This is the {losition of “full fornard 
gear ’’ In “ full backward gear, ’ on the other hand, the 



Fio 71 — Stephenson s Link 1101100 


link IS pulled up until the block is in nearlj a lino with the back 
Mard eccentric rod R' Tlic link motion thus gi\es a readv means 
of reversing the engine,— but it does more than this. Bj setting 
the link in an intermediate position the vnli e rccen cs a motion 
nearly the same ns that which Mould be given bran cccontnoof 
shorter radius and of greater angular advance, and the cIToctisto 
give a distribution of steam in winch the cut off is earlier than in 
Jull gear, and the expansion and compression are greater In mid 
gear the steam distribution is such that scarcely any work is done in 
the cj linder The movement of the link is elfcctod bj a hand lovtr, 
or bv a screw, or fin Inrce cnmnesl b\ an niwilinn ntentn enmne V. 

on rise 


by a screw, or (in large engines) b\ an nuxiliarj steam engine 
usual arrangement of hand Itvor, sketched lu lig 71, has giion 


^ % 
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to the phrase “ notching up,” to desenbo the setting of the link to 
give a greater degree of expansion 
154 In Goochi's Imk motion (fig 72) the link is not moicd up 
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Fro 7a — Allan a Link Motion 

in shifting from forward to backward gear, but a ridius rod betiicon 
the lalie rod and the link (which is cuned to suit this rodnis rod) 
IS raised or lowered — a plan which has the advantage that the lead 
IS the same lu all gears In Allan s motion (fig 
73) the change of gear is effected iiartli bj shifting 
the link and partlj bi shifting a radius rod, and 
the link IS straight 

n 




I'io The movement of aaalve driienbva link motion mai lie 
crvfulh and cxactlj nnalvscd bj drawing uith the aid of a lorn 
ilatc the iwsitions of the centn. lino of the link corrcsporKling to a 
lumber of successive positions of the crank. Thus, in fig 74, two 
irculnr arcs passing through e and c' are drawn with !• and I ns 
entres and tlio cccentnc rods are radii These arc loci of two 
.nown points of the link, and a thml locus is the circle o in which 
iio point of suspension must lie Bv placing on the jiaper a tem 
date of the link, with these three jioiuta marked on it, the position 
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of the link IS rcadilj found, and hv repeating the jiroccss for other 
)iositions of the cccentnes a diagnm of positions (tig 7J) is drawai 
lor the assigned state of the gear A Ime-AB drawn across this dia 
gram m the path of the i ah e’s trai ol determines the disphiLiiucnts 
of the inhe, and enables the oinl diagram to be drawn (as m fig 
65), which IS shown to a larger scale in another part of fig 74 The 
example refers to Stephenson’s link motion in nearly full forward 
gear , with obvious modification the same mcthoil max bo used in 
the anal} SIS of Gooch’s or Allan’s motion The same diagram deter 
mines the amount of slotting or sliding niotiun of tlio block in the 
link Inn well designed gear tins sliding is reduced to a mininiuin 
for that position of the gear in which the engine runs most nsnnlli 
In mnnno onpucs the suspension rod is generally i onnected to tlic 
link at the end of the link next the forw ard eeci iitric, to reduce tins — 
sliding when the * ngmc is in fonvnril gear A less labonous, but 
less accurate, solution of link motion problems is rcnched li\ the 
use of what is called the equivalent cccciitric — an iiua^man eccen 
tnc, which would givo tho mho nearlj the same motion as it gets 
from the lomt action of the actual eccontnes Tho following rule 
for finding the equivalent tcccntni., lu ana state of gear, is due to 
Air M’Farlano Gmj — 

Connect tho ccciiitnc centres E and h' (fig 7'i) hi a circular arc 
iilicse radius- 

2 

Tlieu, if tlio block is at anj point B, take 
LF such that EF 1 L' rB cc' CJ* then 
Topresonts tlic equivalent eccen trie both in 
radius and in anpilar ^losition If tlio rods of the link motion are 
crossed instead of open, — an arrangement seldom used, — the an 
LFE IS to he drawn convex tow arils C 

16b llaiij forms of gear for reversing and for varjing cxiiansion Other 
have been devised with tho object of escaping tho use , 

of two eccontnes, and of obtaining a more jicrfcct i Inggcais. 

distnlmtion of steam than tlie link motion can often 
he made to pvc JIackuorth’s gear, tho jeareiit of 
several others, has o single cceentric 1 (fig 76) opjio 
site tho crank, with an cccentnc rod LQ, whose mean 
iwsition IS perpendicular to the travel of tho valve 
The lod ends in a block Q, which slides on a fixed 
lueliucd guide bar or link, and tho valve rod receives 
its motion through a connecting rod from an inter- 
mcdiato point T of tho ,ayicr 
cccentnc rod, the locus of 
winch 18 ail ellipse To 
lov erse the gear the guide 
bar IS tilted over to tho 
position shovni hi tho 
(lotted hues, and mtor 
mediate inclniatioiis pve 
innous degrees of expan 
Sion without altering tho 
lead Tho steam dist rilm 
tion IS excellent, and the 

cut off IS sharper than in I'*® "f— UsckworthslulTC Ccar 
the nsnal link motion, hut an obiection to xho gear is the wear , 

of tho silling block and guide In Bremmcs or AInrslialls form Hrammos 
this olijeetiou IS obviated w ith some loss of si in 
inetn iii theinlves motion hi constTaiiiing the 
motion of tho point Q, uotbv a sliding piide, but 
a Mispension link, 

which makes tlie 

|xath of Q a circular 
arc instead of a 
straight line, to reverse 
tho gear the centre of sns 
pension U of this link is 
throvni ov er to the posi 
tion R' (fig 77). In the 
example sketched P is 
bci ond Q, hut P mav 1« 
between Q and the crank 
(as 111 fig 76), in wl leh 
ease the ccceiitrie is set 
at ISO" from the crank 
Tins ginr lias been npidicd 
lu a number of iiianno , 
eiipncs. InTovsgear, 
which IS cxtcnsivelv used 
in locomotives, no eccen 
tnc is reqiiirid and the 
rod covre '.ponding to the 
occciitne rwl in Hack- 

worths gear reexives ifs motion from a i>oint in llie roiinc in - 
rod bv the linkage sbowai in fig 78, and is eitlu r '•“'I'* ” *' ' 

JIar ball s form, bv arodwlioo-* sn'iicnsion onlr. b J< tbn 
to reverse the motion, or coiislrainesl, ns in IJicl worfli , i* a f e* 
guide whose inclination is rever-'J 1 ig < 'how* ov g a iLv 
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aimlied to a locomoUve A slot (pde E is used, and it w oumd to 
allow for the oUi^mty of the valve connecting rod AE. C is the 
crank pm, B the 

e ston path, and _ 
a fixed centre. 

The reversing 
gears of "Wei 
schaert. Brown, 
and kitson also 
dispense with ec 
centncs, and are 

closely related to & m 

the mvOTfaon of ^ jg of joy g ValTe-Oear 

Hackworth.* A , . . j 

method of reversing with a common shde-valve, which is used m 
steam steermg engmes* and some others, is to supply steam to 




Fto 79 —Joy's Gear as appSed to a LocomoHra 

what was (before reversal) the exhaust side of the valve and con 
nect the exhanst to nhat was the steam side This is done by 
means of a separate reversing valve through which the steam and 
erhanst pipes pass. 

Separate 167 when the distribution of steam is effected by the slide 
expan valve alone the arc of the crank s motion during which compression 
Sion occurs is equal to the arc during nhich expansion occurs, and for 

valves this reason the slide valve would mvo an excessive amount of com 

pression if it were made to cut off the supply of steam earher than 
about half stroke. Hence, uhere an early cut off is wanted it is 
necessary either to use an entirely different means of regulntmg the 
diatnbubon of steam, or to supplement the slide valve by another 
valve, — called an expansion-valve, usually driven by a separate 
eccentnc,— whose function is to effect the cut off, the other events 
being determined as usual by the slide valve Such expansion 
valves belong generallj to one or other of two types. In one the 
expansion valve cuts off the supply of steam to the chest in which 
the mam valve works. This may ho done by a disk or doable 
beat valve (§ 168), as in tbe Proell gear mentioned in § 176 below, or 
by a ehde valve working on a fixed seat (fumislied with one or 
more ports), which forms the back or side of the main valve-chest 
Valves of this last type are usually made in the “ gndiron ” or 
many ported form to combine laige steam opening witli small 
travel. Expansion valves working in a fixed seat may be amnged 
so that the ports are either fully open (hg 80) or 
closed (fig 81) when the vtUvo is in its middle 
imition In the latter case , 

the expansion valve eccentnc 
is set m line with or oppo 
site to the crank, if the en so 

Me IS to run m either direction with the same grade of expansion 
Cut-off then occurs at P, fig 82, when the shaft has turned through 
an angle ^ from the beginning of " 

the stroke. The expansion valve 
reopens at Q, and the slide valve 
must therefore have enongh lap to 
cut off earlier than 180°-^ from 
the hegmtamg of the stroke, in 
order to prevent a second atois 
Sion of steam to the cylinder In 
the valve of fig 80 the expansion S 2 

e^enfne is set at nght angles to the crank, if the action is to be 
tno same m bo h directions. If not, these angles may be deviated 
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158 The other and much commoner tiiio of expansion valve is 
one shdmg on the back of the mam slide valve, which is provided 
with through ports which the ovpansion- 
V alvo opens and closes Fig 83 shows one 
form of this typo. Here the resultant rcla 
tive motion ot the expansion valve and 
mam valv e has to bo considered If Vo and 
n (fig 84) are the eccentrics workmp the 
main and expansion valves rcsiiCLtivelv, 
then CR drawn equal and parallel to ilB 
is the resultant eccentric which determines 
the motion of the expansion valve rcla 
tively to the main valve Cut off occurs at 
Q, when the shaft has turned through an angle 4>, winch brings 
the resultant eccentnc into the dirtctiou CQ and makes the relative 
displacement of the two valves equal to the distance 1 Another 
form of tins valve (comsponding to fig 81) cuts off steam at the 
inside edges of the expansion slides. 

169 Pkpansion valves furnish a convenient means of xarying Vanatfon 
the expansion, winch may bo done by alteniig their lap, travel, or of cut-oT 
angular advance. Alteration of lap, or rather of the distance I iii 
the figures, is often effeeted by liaving the expansion valve in tno 

E arts (as in fig 83) and holding them on one roil by nght- and left 
ended screws respectively , by turning the valv o rod the jiarts 
aro made to approach or rocedo from each other In large valv es 
the adjustment js more conv eniently made bv vary 
ing tbe travel ot the valve, which is done by con- 
necting it to its eccentnc through a link winch 
serves as a lever of vanablo lengtlu 
160 To relieve Iho pressure of the valve on the 
seat, largo slide valves are generally fitted with 
a steam tight nng, which exclndes steam from the 
greater part of the back of the valve The nng fits 
steam tight into o rcceas in the cover of tlio steam- 
chest, and IS pressed by springs against tbe back of 
the valve, which is planed smooth to slide under the 
nng Fig 85 shows a relief nng of this kind fitted 
on the back of a large double ported slide valve for. 
a manne engine Another plan is to fit the nng into 
a recess on tlie book of the valv e, and let it slide 
on the inside of the steam chest cover Steam is 
tiras excluded from the space within the nng, any 
steam that leaks in lieing allowed to escape to the 
condenser (or to the intermediate rceciver when the y, gj 
arrangement is fitted to the Ingli-prcssuro cy Under ^ 

of a componnd engine) A flexible diaphragm has also been used, 
instead of a recess, to hold the nng 

161 The pressure of valves on , Piston 

(wlrador faces is still more com i slide 

p^tely obviated by making theback i valve, 

of the valve similar to its face, and 
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111 \vhn.li tlio \ulvo face is cursed to form n complete cylinder, 
rmnnl sshoso nholc circumference the ports extend The pistons 
nro packed like ordinary cjliiulcr pistons by metallic rings, and 
the ports nre crossed litre and there bj' diagonal bars to keep tlio 
riiiM from springing out ns the salso moses os or them Figs 86 
Slid 87 shon tiro forms of piston s nls o designed bj Mr Kirk for the 
snpplj of high pressure steam to largo ninnno engines. P, P nro 
tilt t\ Iiiidcr ports in each 

big 85 illustrates an nrrangomtnt common in all lioasj slide 
s nls LS sshoso trasel is scrtical — the balance ptslon, ssliicli is pressed 
up bj steam on its loner side and so cfinlliliratos the n eight of the 
snlse, vnlserod, and connected paits of 
the mtchnmsm 

1 62 The slide vals e sometimes takes the 
form of a disk res oli ing or oscillating on a 
fixed sent, and sometimes of a rocking esl 
iiidor (fig 88) This last kind ol sliding 
motion IS s erj usual in stationars engines 
fitted ss ith the Corliss gear, which snll bo 
described in the next chanter, in si Inch 
case fourdistiiut rocking slides nre commonly cmplo} od to cflett 
the steam distribution, one giving admission and one gis iiig exhaust 
at each end of the cylinder (see fig 127) 

163 In ninny stationary engines h/l or diil valves arc used, 
siorkcdbj tanpets, earns, or eccentrics Lift salscs are generally 
of the Cornish or double bent tyiie (fig 89), in sshichc([uilibnum 
IS secured by the usi of tu o conical 
faces sihich open or close together 
In Cornish imniping engines, 
svliich retain tiie single action of 
Watt s early engine, three double 
bent salves arc used, ns steam 
salve, Lnuilibrium snlse, and ox 
banst salso respecUsely These 
arc closed by tappets on a rod 
moving svitli the team, but are 
opened by means of a des ice called 
a cataract, si Inch acts as folloii s 
The cataract js n small pump snth 

a svtighted plunger, aiscliarging 8o —Double Beat Uft-A aivc. 
fiiiid through a stop cock svhicii can bo adjusted by hand svhen it is 
desired to alter the speed of the engine The weighted jilunger is 
raised by a rod from the beam, but is free in its descent, so that it 
comes down at a rate di pending on the extent to which the stop 
cock IS opened M'hen it conics down a certain svay it opens the 
steam and exhaust salscs, by liberating catches svliich hold them 
closed, the “out door ” stroke then begins and admission continues 
until the steam vals o is closed this is done directly by the motion 
of the beam, which also, at a later point in the stroke, closes the 
exhaust Then the equilibrium s nls e is opened, and the “in door” 
stroke takes plate, during which the plunger of the cataract is 
raised IVlicii it is completed, the piston pauses until the cataract 
causes the steam salsa to opin and the next “outdoor” stroke 
begins. By applying a cataract to the equilibrium valve also, a 
pause IS introduced nt the end of the “ out door ” stroke Pauses 
nave the advantage of giving the pump time to fill and of allosving 
the pump valves to settle in their seats without shock. 

IX Gosermno 

164 To make an engine run steadily an almost continuous pro 
cess of adjustment must go on, by which the amount of work dono 
by the steam in the cslimlor is adapted to the amount of oxtomal 
work domaiidcd of the engine Even in coses whore the demand 
for work is sensibly uniform, fluctuations in boiler pressure still 
make regulation necessary Generally the process of government 
nuns nt regularity of speed , occasionally, however, it is some other 
condition of running that is maintained constant, os when an engine 
driving a dvnamo electric machine is governed by an electric regain 
tor to giio n constant diflorencc of jiotcntial between the brushes 

The ordinary methods of regulating are either (a) to alter the 

I ircssurc at which steam is admitted by opening or closing more or 
OSS a throttle valve between the boiler and the engine, or (5) to 
alter the volume of steam admitted to the cyhndor by varying the 
point of cut off The fomior plan was introduced by Watt and is 
still common, especially in small engines From the point of view of 
heat economy it is wasteful, since tne process of throttling is esscii 
tially irreversible, but this objection is to some extent lessoned by 
the fact that the inre drawing of steam dnes or superheats it, and 
consequently reduces the condensation which it sniTers on coming 
into contact with the chilled cylinder walls On the other hand, 
to hasten the cut off mvohcs a gam rather than a loss of oificuncy 
unless the ratio of expansion is already very great The second 
plan of rcgiilnting is iiiucli to bo preferred, especially when the 
engine is subject to large variations of load, and is very generally 
foUowed in stationary engines of the larger types 
165 IVithin certain limits regulation by either plan can be 
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cfiectcd by band, but for the finer adjustment of speed some form Centri 
of automauc^voiuor is necessary Speed governors are commonly fugal 
01 the centrifugal ty no a pair of masses revolving about a spindle speed 
which IS dnven by the engine nro kept 
from flying out by a certain controlling 
force When an increase of snood occurs 
this conti oiling force is no longer nblo 
to kei p the masses revolving in their 
former path, they move out until the 
controlling force is snflicicntl'v increased, 
and 111 moiing out they act on the regu 
lator of the engine, which may bo a 
throttle valve or some form of automatic 
expansion gear In the conical pendii 
him governor of Watt (fig 00) the re 
xolving mosses nre balls attached to a 
vortical spindle by links, and the con 
trolling force is furnished by the woiglit 
of the balls, which, in recoding from the spindle, are obliged to rise. 

When the speed exceeds or falls short of its normal value they move 
out or in, and so raise or lower a collar C which is in connexion by 
a lever with the throttle valve The suspension links may be hung 
from a cross bar (figs 94, 95) instead of being pivoted in the axis 
of the spindle. 

166 In a modified form of Watt's governor, known as Porter’s, Load 

or the loaded governor, a sup- 

plcmentary controlling force is 
given by placing a weight on 
the sliding collar (fig 91) This 
IS equivalent to increasing the 
loeig/U of the balls without 
altering then mass In other 
governors the controlling force 
IS wholly or partly produced by 
springs Fig 92 shows a gov cr 
nor by kfessrs Tangvo in which 
the balls nro controlled partly by 
their own weight and partly by 
a spnng, the tension of which is 
regulated by turnmg the cap A. 




gover 

nor 


Fio 91 —Loaned Goto) nor 


Fig 02 —Spring Oomnor (Tongye) 


167 In whatever way the rev olvmg mosses are controlled, tlio Equi 
controlling force may bo treated ns a force F acting on each ball librium of 
111 the direction of the radius towards the axis of revolution governor 
Tlien, if M be the moss of the ball, » the number of revolutions 
per second, and r the radins of the boll’s path, the governor will 
revolve m cquilibnnm when F-4ir»VM (m absolute units), or 


1 / F 

”“27r V Mr 


In order that the configuration of the governor should be stable, F Condition 
must increaso more rapidly than r, as the balls move outwards of sta 
In the Binijde conical pendulum governor, any of the three forms billty 
shown in figs. 93, 94, and 95, where the balls have no load to raise 




Fig 93 


Fig 04 


Fig 95 


Fig 99 


but their own weight, the controlling force F is the resultant of Gravitv 
■T, the tension in the link, and Mg, the weight of the ball (fig 96) governor 
Let tho height of the pendulum, that is, the distance above the 
plane of the balls of tho point where the suspending link, or tho link 
produced, cuts the axis, bo called h Theu_F My r b Hence 

F-^",and«-Ay| 

Any change of n tends to produce a change of h, and, if the 
governor itself and tho regulating mechanisni^attachcd to it were free 

^ X Tl. ““ 
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LU 4 lhW -- 

e-'ed br th** spnng is to 
iiS increase hr disp’ai^- 
r’'-ot of the balls a* "'he 
initial talics of the balls 
wth 13 to the increase of 
. iadins h" displaoetrent. 

I When th>* ininal force is 

increase b-rond this the fic. y> — Hautaen s G<rr»-=^ 

^^^*S 7 ^™TOnditioa o'" isoch’vn.sTi is seemed vhea the lire 

nJ coincides wi*h a straight line thrown O it TTtm're- 

in. In ncticc no goreincT can he ahsoWelr is<^ otoo. It 
IS inilispenLve to leave a small margin of steb htr fo- the s^l-e ^ 
irereafeg noleat change in the snpn’r s*cam, r -rtEn 

there is mta fhcei-nal resistance to be orereome br the 
or wbete the inanenee o'" the poremor taJ-es nrrh time *0 be felt 
br the ennne An o-e- sensmre gorerno- is liao’e to fail into a 
I*" escalation caL'e-i Av-'iro VTien ca alteretzoa o>^ sp^ 


From this, if Aj be smaa compared rith n, 1 inoSs^Vrond thirthe 

runs, when a green amonnt of ^,3 [ p,vemorl«omesun.table 

com- befo-e the porsrno- can act, the lumts wi inn r-tnea into v 
fnction ollors the sprea to tarr are less the greace - b the ^n 
‘-oiling force F A laalsd gorerno- is -nore pwerW in tto 
Te 3 pec‘ than an unloaded gore-no- of the “f 

p-oj^o-i in which F is greater— namelr, as Il-oil “ ^ 

lo-ded goTc-co-ma” thereio-c hare ranch 1 gn^er rerolmic m-srea 
reithnnt lo-s either of sensiFilitr or ofjpor-e- 

169 The same results are applicable to gorerners in -wmcli -me 
controHmg ftree is sapphed br spings as r-ell as br gtanvr, or br 
cp-in'^s aloE» To find *hs configmatioa r-hich tne gormo- riU 
p=snr^e at anr reirticalar sT«-d, o- the speea corresponding te a 
■jnTticdar configmanon, itia onlr necessa-r to de‘ermine the r-no e 
tontroUing foree F tier ball actmp along the ramus townnB the 
ans fo- ranons ralnes of r L»t a ecrre ai (Es 9/) be dram 
showing tne relancn of F to r At^anr as:i^‘Ki 
value of i“S*t up au o-uinate itH. Join 

od The pomt e, ic r-hieh OC ents the curre^ de 
temunes ‘he ralue of r at wh ch the Icills rriil 
rerolre at the assigned <peed n. 0-, if that is f 
piren, and the ralce'o^ n is to he found, the hue 0 
vtU d»‘crmme C, and then r^— QC, 

^e &»n-roni*— of the go-erno- is determined hr 
taking pomts n and h co-reajionding to full 3*6013 
and no 5*0231 respo.’nrelr, and drawing Imes thruaph them to de- 
termine ih» co-respoading rdees o' QA and QB ^ IVhen the fre- 
* 101:31 resistanre j is hno-m, an adaiuonal pair of curres drawn 
above and bdow r5, -nth o-omates F— / and F — / lesp-cnrar, t sconE»^aen irsetnp. ihe erect is agnaratM or tne roomon- 
s.-Tetoshow*he additional Tu-utWESin speed which are caused br \ tain which *Jie governor in being displaced, andalw, 

f-Tcnon. Thepo-ereo- is stable tnioaghom its who^e range when *0 a very great degree, the fnction cf the governor end the 
th* cunre o5 has a sheerer gracient tnnTt anr line drawn from O *0 j regulating mechanifni. Hunting is to be aro ued hr girmg the 
meet it. I mvornnr a faj" decree c*'EtahTirr.bTre3naii"as faras TMJSSib’e tne 

avhroa» 170 Br § 167 It IS ersdea* that, il^ wnca the halls are displaced, 
sm. th" controlling force F chinges i-opirt-onallv to the radius the 
$r-od Is constant. In othe- mids, the equiHbnum of the gerrer- 

Mr^nle-A *«« .£. 4 «<«« 77 T(«*nwa mw«a mw«A 



« 3*e o'" csciJJation calle*! oi'crtro v nea ca an.c.“.ivi v. sp^ 
Vgins to be felt, ho-ere- recoiir the poreraor alie*s its fc-tr tbe 
esmne s "response is more o- less d»’3-ed. If the governor acts br 
closm- a thro*Lle-v 3 lre, the engine has stni a capacious ralve-^es. 
on which to draw fo- s*e3m. if it acts by changing the mt-oE us 
onportnmtr is passed if the cut-off has alreadr occurred, md^ 
control only begins nth the nest etrote. This lagging of etfirf 
IS speciallr felt m compourd engines, where that portion of ihe 
steam wn-ch is alrecdr in the engine conenues to do its wo't lor 
^earlr a whole ra-ofction afte- passing b-’-ond the garemors 
cou*re>L The -result of this s;*o-age o' ene-p" in an cnOTe wb'vre 
povremo- la too reailr isochrosousls diet, wnenerer the cetaand for 
^i«—er suddenly falls, the sp^ed rises so much as to foree the go-rer- 
nor mto a ponboa of ort-^xuitrol, sudi that the supplr of s*e3-a 
IS no lougpr cdequ3*e to mret e-en the reduced uemand fo- power 
Then the spred. dacLens, and the 'suae laud o' excessive regalabon 
la repealed in the opposite diitcboa. A E+a*“ o* forced esjUabon 
s conso^uen tr set up. The el*W:i is agerarutrf hr the mou’ea- 


$r-*d Is coasamt. in oine- -wonjs, tne eqnuiDnam 01 tne gerrer- 
ro- IS then neutral , it can r«~olre m eipulibrium at one, and 
onlratone «pecd- Atthissie-dt*-BSsumea,indi5ieientlr, aaroae 
o'llsrossrolecoafiguratjous. Thes igVestrcnaboncfsp^ dnr,-s 
1 tome eitreaa'r of its range bcaec its sensibilitr is mdeSnirelr 


1 S'-alw"*--lT''IrW ***hi Ge- c.ilj ; 

Eij*a— ” -ftw. fsit Br^^X i. 


Enj^ss tt* 



*0 tte displacement o' the go**eino-, which prerents the displace- 
ment -froni occurrmg too suddenly, without aSfrC^iug tne ul*imate 
pcsibon of eouflih-Tum. Fo- tins purpose maur goremo-s are Da&-pot. 
Inmished ruth a ia^Ti-prt, which is an hydraulic o- pueucabc 
Irate, consisting of a p.ston conn»c*ed to *tbe gorerno-, wonang 
loosely m a cylinder which is filled -nth oil o- tntb cir 

172. In some high speed engines the gore7iia~ halls o- blocks re- 
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^ oh 0 in a \ criical pliiip, about a lionzontal nw, and tbe control m 
" “oJIj b} spnngv Au c\au)i)lu is sJjon n in lig 100, niitcli w 
the goiernor of the 
Amiington and Suns 
uigino roterred to in 
§ 107 below Aiiotlicr 
cxaninlo is furnished 
bj tlie governor of 
Brotherhood's engine 
(§203, tig 128) 

173 Iho throttle 
1 ah 0 , as introduced 
bv IVatt, was origin 
nlij a disk turning on 
a transverse avis across 
the centre of the steam 
pipe Itisnon usualh 
u dotiMo beat aaht 
(tig SO) or a piston 
anlvc IVlicn reguln 

tion IS effoctMl In 

a arjiug the out olf, and I lo 100 — Oovcrnnr of ArnilnjUon t Shns 
au expansion vaho of Fnpine 

the slide lolvotjpoisuscd, tho^oicruoi gcnorallj actsbj elmnging 
the trav ol of the a ah c 1 ig 00 illustrates a common mode of doing 
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this, b\ gii urn the oxmmion mho its motion from an ccci nine rod 
through a link, the thiow of nliich is mned by the disiilnconient 
of the goi onior balls In fig 100, the goionior nets on the ninin Anto 
slide mho of the oiigino (there being no sopnmto cvpansion mh o). niatk 
and the displncemoiit of the m oh mg masses M, M changes both mrintinn 
iho tlirou and tho angular ndranco of tiio cccontnc, tlioroby pro of cut oif 
duciiig a change m the steam supply similar to that prodiiccrt by 

notching np^’ a link motion The cceontncity B is altered by 
the rolntim displacomont of two parts C, D into wliicli tho cccoiitno 
aiicavo 18 cli\ idod In other forms of autoniatio cvpansion genr the 
lap of the mlvc is altered , in others the governor nets by sliifting 
the cvpnnsioti vaho cocontno round on its shaft, and so clinnginS 
its niigulnr ndvanto 

17 4 In Inigo statlonaiy engines tho most usual plan of niitoniati Corliss 
cally regulating tho expansion is to employ some form of tnp-goar, gear 
tho earliest typo of winch was lutrotlnecil in 1843 bj G H Coiliss 
of Providoneo, US In tho Corliss sj stem tho a ah cs w Inch ndimt 
steam are distinct from tho ovhnnst-i nlves The latter are opened 
and closed by a reciprocating piece whieli takes its motion from an 
-ocoentno The foniior are opened by a rociptocnting piece, but are 
closed by springing back wben rolcasod by a Inp or trigger action 
Tho tnp occurs earlier or later in the piston’s stroke acconhng to 
tho position of the goiornor Tlio ndimssion lalvo is oiioned by 
tho reciprocating piece with equal rapidity whether tlio ent olf is 
going to bo early or late It remains iwdo open dimng tho ndmis 



Tlo 101 — CotUm Englna, with Spencer Inglls Trip-Gear 


Bion, and then, when tho tnp action comes into play, it oloses 
siiddonly The indicator diagram of a Corliss enmno consoqncnth 
has a nearly horizontal admission lino and a sharpy defined cut off 
Gononilly tho vahes of Corliss engines are oylmdncal plates turn 
ing lu hollow cydindricol scats winch extend across tUo width of 
the cyliiidor Often, liowoior, tho admission lalvesaro of the disk 
or double beat type, and spring into tbeir seats when the trip gear 
nets Many foVms of Corliss gear Iiaio been imcntod by Corliss 
liimself and by others One of these, the Spencer Inglis* tnp gear, 
by Messrs Hick, Hnrgtcaaes, & Co , is sboivn in figs 101 and 102. 
A wnst plate A, whicli turns on a pm on tho outside of the 
cylinder, receives a motion of oscillaiion from an ccccutno. It 
opens the cylindrical rocking valve B by pulling tho Jink 0, winch 
consists of two parts, connected to each other by a pair of spniig 
clips a, a Between tho clips there is a rocking cam i, and ns the 
link 18 pulled down tins cam places itself more and iiioro athwart 
the link, until at a certain point it forces the clips open Then 
the upper part of tho link springs back and allows tho valve B to 
close by the action of a spring in tlio dnsli pot D IVhon tho 
■wnst-plato makes its return stroke the clips re engage the upper 
portion of tho link O, and things are ready for the next stroke 
The roclang cam b has its position controlled hy tho goyernor 

a JVoe. Trat IteeJi Eng , 1868 


tlirongh tho link L in sucli a way that when tho speed of the 
cngiiio increases it stands more athwart the link C, and tlioroforo 



Fio 10* —Corliss 1 alvo Gear, Spcaccr Inclls forni 

causes the clips to bo released at an earlier poifit m the stroke A 
prcoisoly simiW arrangement covorns tho aamission of steam to the 
other end of the cylinuor The exhaust-valves arc situated on the 




508 


S T E A M-E K G I N E' 


[GovEaxoas 


IVoPIl’s 
tnp gear 


Pjscn 

gasement 

pOT^T 

■DOTS. 


Krotrlr* 
eap, If 

tl\*-lltlTV 
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Iwltom of Ac cvlinder, at the emU, and take their Biotion from 
a tpparate vmst'plate irhich oscillate* on the same pm inth the 
plate JL* , ^ 

175 Fig 103 shows a compact form of tnp-gear by Dr Pro^l 
A rocking lever ab is made to oscillate on a lixed pm thrtmgh its 
centre bi a connexion to Ae ctosshead of the engine VThen the 
end a nsei^ the 
Ml crank lever 
6 engages the 
lever d, and 
when n is de 
pressed Ac lever 
rf IS forced dovm. 
and the valve e 
IS opened to ad* 
init steam toone 
end of the c\lin 
dcr Asa con 
tinucs moi ing 
down e point is 
reached at which 
the ed^e of e 
slips past Ac 
edge of d, and h 
the valve IS then 
forced to its «cat 
by a spring in 
the dosh pot / 

This disengage- 
ment occurs 
earlr or late no- ] 
cording to the if 

insition of the 
lulcmm piece g, 
on wliiim the 
heel of the liell* 
crank crests dnr 
tng the opening 

The positm'of itO^ProSli* A^to^mtlcExJMaulon6*ar 

5 w determined by the governor A similar action, occurring at 
the other end of the rocking hUr ah, gives steam to the otW end 
of the cj under In one form of ProeU’s gear both ends of o5 act 
on the same steam valve, which is then a separate expanaon-valvo 
Gxed on the back of a chest in which an ordinaiy slide i al ve works. 

1<6 In the ordinary form of centnfngtd governor the position of 
the throttle vaUe, or the expansion link, or the Corliss trigger de- 
pends on the confimration of the go\ emor, and is definite for each 
position of the balls. In disengagement gavemoTS, of which the 
governor A shown on the right hand side in fig 104 is an example, 
any rwlnction of speed below * 
a certain value sets the regn 
lating mechanism in motion, 
and the adjnstnient continues 
until the speed lias been re 
stored. Similarly a hmi of 
speed ahoie a certain vahio 
sets the regulating mechau 
ism 111 motion in the other 
direction If the spindle it 
(fig 104) IS connected to the 
regulator so as to giie more 
steam fr It turns one wav and 
less if It turns the other, the 
sisjcd at which the engine 

will run in ciinilihnnni must 

hnnts, since at any speed high enough to keep 

at nnwrs^! kw enoo”?^!^ of steam will go on b^euig reduced, anS 
ai nnj epee, I low enough to bring e into gear with a the todpIt avill 
1,0 -m being increMeJ: This mode of governing. 

ihh Isochronous has the advantagfthat Urn S of^thf 
rf Iwnitcil by the controlling force on th^balls since 

dcrMn W ^rficcting a portion of the power Aat is 

rv iroienine nt M- si- t/1 , V 
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flnctaation lu speed is immediately responded to by Ae ordinary 
governor Any more or less permanent change of load or of steain- 
pressnre gives the supplementary governor time to act It goes on 
adjusting the supply until the normal speed is restored, thereby 
converting the control of the ordinary governor, whicli is stable, 
and therefore not isochtoncms, into a control which is isochronons 
as regards all flnctiintions of long period. The power of the com 
lunation is limited to that of the common governor B 
177 Other governors which deserve to m classed as disengam Relay 
ment governors are those in which the displacement of the goier 
governor affects the regulator, not directly by a mechanical con non. 
nexiun, bnt by admitting steam or other fluid into what may be 
called a relay cjlinder, whose piston acts on Ae regulator In 
order that a governor of this class shonld work without hunting, 
the piston and valve of the relay cylinder shonld be connected by 
what IS termed differential gear, the effect of which is that for each 
displacement of the valve by the governor the piston moves 
through a distance proportional to the displacement of the valve. 

An example of differential gear is shown in fig 105 Suppose that 
the tod a is connected with the governor { 
so that It is raised by an acceleration of the 
engine s speed. The rod c which leads from 
the relay piston 6 to the regulator serves as a 
fnlcmm, and the valve rod d is conscqnently 
msed. This admits steam to the upper side 
of the piston and depresses the piston, 
which pnlla down d with it, smee the end I 
of a now senes as a fnlcmm Tims by a^j 
tbc downward movement of the piston the 
valve 18 amm restored to its middle posi- 
tion and the action of the regulator then 
ceases until a new change of speed occurs. 

A somewhat similar differentml contriv- 
ance IS used in steam steering engmes to 
make the position of the rudder follow, 
step by step, every movement of the hand JO® — Differential Gear 

wheel f also, in the steam revetsmg gear Governor 

which is apphed to large marine engines, to make the position of 
the drag link follow Aat of Ae hand lever , and also in certain 
electacm governors.^ The effect of adding a differential gear such 
as this to a relay governor or other disengagement governor is to 
convert it from the isochronons to the stable type 

Another group of goieroore » best exemplified by the Differ 
differential governor of the late Sir W Siemens® (fig 106) Aentialor 
spindle a driven by Ae engine drives a piece 
i (whose rotation is resisted by a friction 
brake) through the dynamometer conpling 
e, coimisting of a nest of bevel wheels and 
a loaded lever d So long as the speed re 
mains constant the rate at winch work is 
done on the brake is constont and the lever 
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Fig IOC— .Siemeiu s 
Gorenor 


a 18 steady If the speed accclerateSy more H 
power has to be communicated to b, partly £3. 
to overcome the inertia and partly to meet 
the increased resistance of the Wke, and the 
lever d is displaced The lever d works Ae 
Arottle valve or other regulator, either directly or by a steam relay 
TAe governor is isochronons when the force employed to hold d m 

** Btabk A governor of this clnsa may properly lie 
regulates 1^ endeavour 
the rate at wliith energy is transmitted to the 
Seed hr Siemens 8 governor the friction brake is 

KfioSj, V- WlSS £S, 


TOfficientiv great Any increase in Ae enps speed ai^ents 
largely the power required to turn it, and coXinratlv alK t^ 
position of the piece which corresponds to d » '^lemew’s governor 

w not iteclf used to any important extent, but the nnncipfe it cm 
bodies finds annlieation m A principle it cm 


1„. w. 

aTmirltti™'? *. wl*J In Sliver, man,, 

engines speed consequeiltlylsa aI d^aroSSTou^lmg! 
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nnd 
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so acts on the regulator in its oflbrt to increase tlio speed 



Another example of the diQerential pe is the Allen' goromor, 
nhich has a fan directl} geared to the engine, revolving in a cose 
containing n fluid Tlio case is also free to turn, except that it is 
liold back bv a wcinht or spring nnd is connected to the regulator 
So long as tlie speed of the fan is constant, the moment rcq^uired to 
keep the case from tnrniug docs notvarj, and consequently the 
]iosition of the regulator remains nnchangcil 'Wliin the fan turns 
taster the moment increases, nnd the case lias to follow it (acting 
on the regulator) until the spring which holds the case from turn 
iiig IS sufhcieiitlj OAtended, or the weight i-aised The term “ dy- 
namoiiietne governor” is equally nprilicabk to this form , the power 
required to drive the fan is regulated bj on absorption-d}niamomcter 
in tilt case instead of b} a transmission d} iiamometer beta eeii the 
engine and the fan. In Napier s goi eriior the case is flxed, and 
the reaction takes place between oue turbine fan nhich rciohes 
with the engine and another close to it ninth is held from turning 
bj n spring nnd is connected with the regulator 
Pump ISO Pump go\ ernors form another group closely related to the 
gover diflcrential or ui namonietric type. An engine may have its speed 
iiots regulated bj working a small pump which supplies n tliniii her Irom 
whitli water is alloned to escape by an onheo of constant sire 
IVlien the engine quickens its speed water is pumped in taster than 
It can escape, nud the actiimulation of water in the chamber niaj 
be made to act on the regulator through a piston controlled by a 
spring or in other naj’s. This demLO has nn obvious analog to the 
cataract of the Cornish pumping engine (§ 163), whicli has, however, 
the somewhat difllrciit purpose of lutrodmiug a regulated pause at 
the end of each stroke The “ differential valve gear” invented 
bj Sir H Davcj, and successfully applied bj him to modem 
pumping engines, combines the functions of the Comish cataract 
with tliat of a hydraulic governor for regulating tlie expansion ® 
In this gear, which is shown dia 
gramatieallj in fig 107, the vali o 
rod of the engine (at) receives its 
motion from a lever b, one end of 
which (c) copies, on a reduc-cd 
bcaic, the motion of the engine 
piston, while the other (d), which 
forms (so to speak) the fulcrum, 
has its position regulated by at 
tachmciit to a subsidiary piston 
rod, which is dm en bv steam in a 
cylinder e, and is forced to tray el 
uniformly by a cataract / The point of cut off is determined by 
the rate at which the mam piston overtakes the cataract piston, 
and consequently comes early with light loads and late with 

heavy lords. , j ie 

Govern 181 The government of manno engines is peculiarly diflicnit on 
iiieiit of account of uio sudden and nolent fluctuations of load to which 
miriiie they are subjected by the alternate uncovering and submersion of 
engines, the screw in a hcayy sin. However rapidly the governor resiionus 
to increase of speed by closing the throttle y alve, nn excess of work 
IS still done by the steam in the yalvo chest and in the high pres 
sure cyhnder To check the racing winch results from this, it has 
boon proposed to supplement the control which the throttle valve 
on the steam pipe exercises by throttling the exhaust or by spoihng 
the vacuum Probably n bettor plan is that of Jlessrs Jenkins end 
Lee, who give suppiciiieiitary regulation by causing the governor to 
open a shunt valve which connects tlie top and bottom of the low 
pressure cylinder, thus allowing a portion of the steam in it to pass 
the piston without doing work. In Dunlop’s pneumatic goi emor » 
nn attempt is made to anticipate the raang of the screw by cans 
ing the regulator to be acted on by the changes of pressure on a 
diaphragm which is connected by nn air pipe with an open vrasel 
flxed under the stem of the ship A plan has recently been intro 
dneed bv Mr IV B Thompson to prevent the racing of innniie 
engines by working the valves from a lav shaft yvhioh is dmen 
at a uniform speed by nn entirely independent engine So long as 
this lay shaft is not driven too fast the main engine is obliged to 
follow it, if the lay shaft is dnven faster than the main engine 
can follow the main engine pauses so as to nuM a stroke, and 
then goL*8 on. Key ersing the motion of the lay shaft reverses the 

main engine. i r 

Moscrop 182 In connexion with governors monbon may bo made oi im 
recorder apparatus introduced by Mr Moscrop to give a conbniious recoro 
of fluchinhons in the speed of engines.* It resembles a small 
centrifugal governor, but the disidnLement of the balls actuates, 
not a regulator, but a pcneil which moi os trnnsi ersely on a nbbon 
of paper that is moy eu continuously by clockwork. The recor^r 
responds so rapidly to changes of speed as to show not only the 
comTiaratively sloyv changes which occur from stroke to strok^ 
but also those short penod fluctuations between a maximum nnd 


Fio 107 —Unvey s Differential 
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miiiimnm, within tlio limits of each single stroke, which will bo 
diSLOEBcd in the next chapter 

X The Il’^orK o^ thf CnA>K Shaft 

183 Besides those vnnations of speed yrhich occur from stroke Use of 
to stroke, which it is the business of the governor to check, there fly-wheel 
are variations within eacli single stroke over winch tliegoycmor 

has of coarse no control These are duo to the varying rate at 
which work is done on the crank shaft during its rcyolubon To 
limit them is the function of the fly whrol, which acts by forming 
a rcsen oir of energy to be draw ii uiwii dtiniig those parts of the 
revolution in yrhicli the work done on the shaft is less than the 
yyork done by tho shaft, and to take up the surplus lu those parts 
of tho reyolution in which tho work done on the shaft is greater 
than the yvork done by it. Tins alternate stoniig and restoring of 
energy is acconiphshed by slight fluctuations of speed, whoso range 
depends on tlie ratio yvlnch the alternate excess and defect of 
energy bears to the yvholo stock the fly yvheel holds in virtue of its 
motion. The effect of the fly wheel may bo studied by dravnug a 
diagram of crank olfort, which shoyvs tho yvork done on the crank 
in the same yvay tiiat tho indicator diagram shows the work done 
on tlio piston Tlio same diagram sery es another useful purpose in 
determining the tnistmg and bending stress in the crank. 

184 The diagram of crank effort is best drawn by represcnbng. Diagram 
in rectangular CO ordinates, tho relation hetyyoon the moinent yvhicii of crank 
the connecting rod exerts to turn tiie crank and the angle torned effort 
tiirough by the crank "When tho angle is expressed m circnlar 
mcasnro, the area of tho diagram is the yy ork done on the crank 

Neglecting friction, nnd supposing in the fust place that tho 
engine runs so slowly that tho forces roqnired for the nccolorabon 
of tho moving masses are negligibly small, the moment of crank- 
effort is found by resolving tlie thrust P of tlie piston roil into a 
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Fig 108 

component Q along tho conneebng rod and a component 0 normal 
to the surface of tho guide (fig 108) The moment of crank- 

effort is . 

( rcosa \ 

where ON is drawn perpendicular to the cen tre lino or travel of tiio 
piston, r IS the crank, I tho connecting rod, and a the angle ACB 
winch tho crank makes with the centre line A graphic deter 
mination of ON is the most convenient in practice, unliss the con 
necting rod is so long that its obliquity is negligible, when the 
second term m 
the above oxpres 
sion vanishes, 
big 109 shows 
tho diagram of 
crank eflort de- 
termined in this 
way for an engine « 

whoso jlo 109— Diagram of Cnmk Effort. 

IDC TOll 18 Og a. 4 , 

times tho Icngtli of its crank, and in whicli steam is cut off at 
half stroke. The thrust P is determined from tho indicator dia 
grams of fig 108 by taking tho excess of the fonvard prassuro on one 
Bido of tho piston o\cr the back prcbsuro on tho otlior side, and 
TOultlnly^ng this effective pressure by the arra of the juston The 
area oT tho diagram of crank effort is the work done per ray olutioii 

186 Tho friction of the piston in tho cylinder and the piston peel of 
rod in the stuffing box is casUy alloyvcd for, yvhcu it is knoyvn, by fnetion 
making a suitable deduction from P Friction at the guulco, at 
tlio crOBshcad, and at tho crank pm has the offee t of maMng the 
stress at each of these places ho inehncd to the rubbing siufaces at 
nn angle *, the angle of rciiose, whoso tangent is the cocfficiciit of 
friction Hence 0, instead of being normal to the guide, is inclined 
at tho angle i> in tho direction which resists tho 
(fiff 110)\ and the thrust along the connecting rod, instead of 
TM^ng through tho centre of ci§i pm, is displaced far enough to 
Sr£i rglo « will, the radius at the point whero it mrots t^ 
mn’B surface lo satisfy this condition iet n •' “ 

Vrown about tho centre of each pm, with radius equal to a sin i>, 
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dctermincil from rtcttml indicator diafnums) coinlmiod witli llio 
momouta due to the inertia of the reciprocating parts The lino 
marked 0 is the steam line without inertia— or, in other words, 



the cun o corresponding to an mdofinitelj slow speed The other 
i un es refer to the number of rei olutions per minuto marked on 
them 

Fluctna 1S9 To determine the fluctuations of speed during a revolution, 
tions of the resultant diagram of work done on tlid crank shaft is to be 
sjieed. compared ivith a similar diagram drawn to shou the uork done ly 
the shaft in ovcicoming its own friction, and m oi ertoming the 
resistance of tlie mechanism uhich it drncs In general the re 
sistanco niaj be taken ns constant, and the diagram of effort oxorttd 
by the crank-shaft is then a straight line, as EFGHITKL in fig 
118 At F, 6, H, I, T, and K the rate at ivhich work is being 
done on and bj 
the shaft is the 
Function same , hence at 
of ill- tliise points the 

wheel fli - wiieel is 

neither gaining 
norlosingspenl 
The slind«l area 
abo\e FG is an 
excess of work 

done on the crank, and raises the speed of the flj wheel from n mini 
mum at F to a mn\imum at G From G to II the fly wheel supplies 
the defect of ciiorg} shown by the shaded area below GH, bj winch 
tiie demand for work exceeds the supplj , its siwcd again reaches a 
minimum at H, and agniu a maximum at I The excesses and de 
feots balance in each revolution if the engine is making a constant 
number of turns per second In what follows it is assumed that thei 
arc onlj a small fraction of the whole energy held by the flj wheel 
Lot AE lie the greatest single amount of oncrgl which the fli- 
wheol has to giio out or absorb, as determined oj measuring the 
shaded areas of the diagram , and let Wj and be the niaximura 
and minimum a nines of the wheel’s angular a eloolti , which occur 
at the extremes of the period during which it is stoiing or sup 
plnng the energy AE The mean angular velocity of the wheel 
ctfoWiTl bo sousiblj equal toi(«,+««)if the range tin ough which 
the speed vanes is moderate Lot Ej, bo the onorgj of the ilj wheel 
at this mean speed Then 
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where I is the moment of mcrtia of the fly-wheel 
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wluch we may wnto g, is the ratio of the 


extreme range of speed to the mean speed and measures the degree 
of unsteadiness which the 11) -wheel leaies uncorrccted If the 
problem bo to design a fly wheel which will keep g down to an 
assigned limit, the energy of the wheel must be such that 

T? ^ 

The Jloscrop recorder, alluded to in § 182, exhibits the degree of 
UDSteadmoss during a single revolution bj the width of the Imo 


w Inch it draw s On the other hand, any bending of the lino implies 
the quite independent clmractciistic of unsteadiness from one 
revolution to another Tlie former is duo to insufficient flj wheel 
energy, the latter to imperfect governing 
190 An interesting consequence of the ponodic alternations in 
crank oflort which occur in each revolution has been pointed out 
bj Mr M Longridgo ^ The flj -wheel rccoiies its alternate ac 
colcration and retardation through changes of the torsional stress 
in tho shaft If these occur at inten als nearly equal to the period 
of free torsional vibration which tho fly-wheel xiossosses in virtue of 
the torsional elasticity of tho shaft between it and tho crank, 
strains of great amplitude will arise, and Mr Longndge has 
suggested that this may account for the observed fact that engino- 
shafts have been niptured when running so that the fluctnations of 
crank oflort occurred with one particular frequency, nlthongh the 
fpuatost effort was itself inncli less than the shaft would safely 
bear 
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191 In classifying engines intli regard to their general Doscrip 
arrangement of parts and mode of working, account has tive 

to be taken of a considerable number of independent^®™’ 
characteristics TVe have, first, a general division into 
condensing and non condensinq engines, with a subdivision 
of tho condensing class into those which act bj' surfai i 
condensation and those which use injection Next theie 
IS the diMSion into comix>iind and non-comj>ound, with a 
further classification of the foimcr as double, triple-, or 
quadruple expansion engines. Again, engines may be 
classed ns nngle or double-acting, according as the steam 
acts on one or olternately on both sides of the piston 
Again, a few engines — such as steam-bammeis and certain 
kinds of steam pumps — are non i otative, that is to say, 
the reciprocating motion of the piston does work simply 
on a reciprocating piece, but generally an engine does 
work on a continuously revolving shaft, and is termed 
rotative In most cases the crank-pm of the revolving 
shaft 18 connected directly with the piston-rod by a con 
necting-rod, and the engine is then said to bo direct-acting , 
in other cases, of which the ordinary beam engine is the 
most important example, a lever is mterposed between 
the piston and tho connecting-rod. The same distinction 
applies to non rotative pumping engines, in some of which 
the piston acts directly on the pumjvrod, while in others 
It acts through a beam The position of the cylinder is 
another element of classification, giving hmizontal, lertical, 
and inclined cghndei engines Many vertical engines are 
further distinguished os belonging to the inverted cghndei 
class , that is to say, the cybnder is above the connecting- 
rod and crank In oscillating cylinder engines the connect- 
ing rod 18 dispensed w ith , the piston rod works on the 
crank pin, and the cylinder oscillates on trunnions to allow 
the piston rod to follow the crank pin round its circular 
path In imnk, engines the piston-rod is dispensed ivith , 
tho connecting-rod extends as far as the piston, to which it 
IS jointed, and a trunk or tabular extension of the piston, 
through the cylinder cover, gives room for the rod to 
oscillate In rotary engines there is no piston in the 
ordinary sense , the steam does work on a rei olving piece, 
and the necessity is thus avoided of afterwards converting 
reciprocating into rotary motion. 

192 In tho single actmg atmospheric engine of New- 
comen tho beam was a necessary feature, tho use of water- 
packing for the piston reqmred that tho piston should move 
down in the working stroke, and a beam was needed to 
lot tho counterpoise pull tho piston up Watt s improve- 
ments made the beam no longer necessary , and in one of 
the fonns he designed it was discarded— namely, m the 
form of pumping engine known as the Bull engine, in 
which a lertical inverted cjhiider stands oier and nc s 
directly o n the pump-rod But the beam type was generalij 

1 Free hist. Jlecli Fng , May J884, j? 163 
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retained by "Watt, and for many years it remained a { is made to copy tbis motion by means of the Lnfcs AE and 


favonnte mth builders of engines of the larger class. The 
beam formed a convenient dnver for pump rods and valve- 
rods , and the parallel mo'ion invented by Watt as a 
means of gmdmg the piston rod, which corfd easily be 
applied to a beam-engme, was, in the early days of ergine- 
building, an easier tl ing to construct than the plane 
su-faces which are the natural guides of the piston^od in 
a direct acting engine. In modem practice the direct- 
actmg tvpe has to a veiy great extent disiihced the beam 
type. For mill-dnving and the general purposes of a rota- 
tive engme the beam type is now rarely chosem In 
pumping engmes it is more common, but even there the 
tendeniy is to use direct-acting forms. 

19? The onlv distinctive feature of beam-engines requir- 
ing special notice here is the ‘ parallel motion,'* an ordinary 
form of which is shown diagram- 
matically in fig 119 There ilX 
IS the ijath in which the piston- 
rod head, or crosshead, as it is 
often called, is to be guided. 

ABC IS the middle line of half 
the beam, C being the fixed centre 
about which the beam oacHIates 
A link BD connects a point in the beam with a radius Irnl- 
ED, which oscillates about a fixed centre at E. A point 
P in BD, taken so that BP DP EX C3I, moves in a 
r>ath which comcides very closely with the straight Ime 
3rPX Any other pomt F in the line CP or CP produced 
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FG parallel to BD and AC In the ordinary application of 
the parallel motion a point such as F is the point of attach- 
ment of the piston-^od, and P is used to drive a pump-rod. 

Other points in the line CP produced are occasioiially made 
use by adding other links parallel to AC and BD ^ 

Watt s linkage gives no more than an app-oximatio” to 
straight-lme motion, but in a well-designed example the 
amount of deviation need not exceed one four-thousandth 
of the length o^ stroke. It was for long heheved that tht: 
prodnction of an exact straight-lme motion by pure linkage 
was impossible^ until the problem was solved by the 
invention of the Peancellier <ilL- The PeaucelLerImkage 
has not been applied to the steam-engine, except in isolate 
cases 

194. Another “ parallel motion ’* winch has been used in s c*:- 
steam-engines is shown in fig. 120 AB is a Tml- pL’-oted Ecisairs 
on a fixed centre at A, and connected to the m-ddie of 
another link PQ which is twice 
the length of AB Q is guided j 
to move in a straight line in the r 
direction of AQ P then moves U 
m an exact straight Ime through '1 • ’ 

A. This is no*" a pure linkage 
Mn'^e Q slides m a fixed guide, ^ 
but the distance through which fi^i*j 

Q has to he gnided is small compared with the stroke of 
P. If Q IS guided to move m the arc of a circle of large 
radios, by using a radios rod from a fixed centre above or 
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if t},» nearlj straight An example 

A modification ‘ 

m and E 13 brought nearer to P, occnre 

in the pumping engine of fi? 130 below 

In by lar the greater number of modem steam-en'dnes 
^ ^ on pianed“sar- 1 

the piston has taken the place of the parallel motiok > 
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AB , and fig 124 is a honzontnl section tiiroiigli the evlindor, \ nlro 
chest, \-nl\e, stnfimg bo\(s, pisloii, and irosshcsd The iwilplato 



Fio ia4 — Itorlzomul Stectlnn throni;li Ci Under and Vahp CliPHt 

IS a Single holloir casting, with twe siirlaies pinned on it to serve 
■us guides (see fig 123) At one end tlie Iiedpinto forms a pilloiv- 
lilock for ttie simft, whicli has nnotlier main bearing independent)} 
siipiiortod Ixjjond the fis wheel At tlie otlier end the bedplate 
IS siiniicd so as to form tlie evlindor coier , tin u\ liiider in iioltul 
to tins and oi orhanga the bed. 

JVtrils The cjlinderfof 10 inches diameter and 20 iiiclics stroke) con 
sijts of an lutcmal “liner” of cast iron, evnttli honii, and fittotl 
within an external cjlindncnl casting, of wincli tiic ports and sides 
of the valve chest form jwrt The spact in'tween tlie linei and the 
« xtemal cj lindcr serves as a steam jacket I’lie use of a scinrato 
liner witliin the main ( i linder is now g( iieml in laigt citgiiies. 
In the front ci lindcr cover tliorc is a stuliing box tlmmgh >\hich 
the puston rod {lasses The stuffing Ihi\ is kept steam tight lij 
n soft packing winch is pressed in b\ a gland In sonic in 
itaiiccs tlic packing consists of nu tailic rings. The cj liiidir co\ er 
and gland an linisl witli i brass nng in tin hole tliroiigh winch 
the piston rod pis.-,es The valM roil is bronglil out of tlic vahe 
chest in the same waj The piston is a hollow casting into which 
the piston rod is scrcwid and riietcdoicr It is paikcd h} two 
snlit rings of cist iron, which are sprung into reeesses turned in 
tlie circumfcrciice of tlie piston This mode of packing is list d in 
locomotiscs and suiall engines Forlargt pistons the iisual plan 
18 to cniplo} wider split rings, calii d floating rings, pressed against 
the sides of the cjliiidcr, not bj their own elosnciti, but hs stjia 
rate springs behind them in the bod\ of the piston , thoj are held 
in place bi a niovablo flange cillwl n junk nng on one face of the 
inston One itample of the packing of n largo piston is shown 
in fig 134 The erosshead consists of a steel ceiita piece with a 
round boss, in which the piston rod is secured b> a cotter, and a 
forki*d front, where the einl of the connecting rod works on a pin 
\ pslr of pins at top and bottom carr} tlie sUcl slices or sliding 
blocks, wJiosi distance from the centre is niljiistablo hj* nuts to take 
up west There is no crank, the connecting rod works on n pin 
fixed in a disk on the end of tin shaft iii front of the main bear 
ing The vahe rod, which is worked b\ an cciciitric just behind 
the bcaniig, is extended through the end of the i nlrc chest, and 
forms the plunger of a feed pump which is bolted to the end of the 
chest Froinciitly the feed pump is iixcsl at niij coiivenii lit part 
of the bedplate, and is dnien lij a senamte ccccntnc, and in sonic 
cases its plunger is connected dircctiv to tlie crosshiad In the 
mam lieanng tlie slioft turns iii gun inctsl or phosphor bronre 
blocks called brasses. In hcaij engines these na gcncralh lined 
with Babbit's anti fnchon metal or other soft nllos, and in inniij 
modem cni,iiies the brasses are oiitirelj disjionsod with, a lining 
of Bibbit’s mctnl being let into the cast iron snrfaco of tho boar 
ing When the brasses are in two pK*ces the plane of division 
iictwecn them is chosen to he that in which the wear is likcU to In 
least A more sntisfacton ndjiistnieiit is jmssible when tho hnl8^es 
aril in tlirce or more pieces 

Condenser 196 BHien a condenser is used with a small honzoutal engine it 

and air is iiaualiv placed iicliiiul tiicijlimlcr and tho air pump, wliwh is 



within the condenser, is a honzoutal jdunger or piston pump 
worked bj a “tail rod ’ — tliatis, a continuation of tho piston rod 
past tlio puston and tliroiigh the back cover of the cj lindcr Figs. 
1 25 and 126 show in swlion one of Jlossrs Tangj o’s small condensers 
litted witli a double acting air pump to be dm en In a tail rod 
nie condenser proper is the elinmbcr A, and into it the injection 


water streams continiionsh through perfomtions in tho pipe B. 
w liicli has a cock outeidc to rcgulato tho supph Tho immi. draw i 
I ondonswl water down to the lowir i«rt of the ic.sacl at iitiier end 
alteriiatelj through tlie salves C, and lorccs it up thence tlirongli 
the lalves J) to a chaiiiber E, from which the doliun piiw leads 
out The pump is a gun metal piston working in n (ijinder fitted 
with a gun nutal liner The lanesaro flat india nibber rings hi Id 
down 111 thoieiitrobi a spring, which alloirs them tooiien b\ riMiii: 
bodilj, ns well ns bj bonding 

137 1 ho engine of tigs. 121-4 makes 86 revolutions per minute, IHch 
ami Its moan piston sliced is coiiseiiiteiitlj about 280 foct iier minute speed 
111 some siiocinl forms of small honrontnl engine the desi<,n is adapted b^zoutal 
to a much more rapid reciprocation of the moving masses, and tho enmnes 
piston sjiccd IS raised to a vnliio seldom exceeded in tho Inigost land 
engines, although atill liighcr lalucs nro now common in manno 
practice Fjcperienco shows that tho weight of engines of any one 
tuio lanes roiighh ns tho piston area Their power depends on 
tho product ot/ ton area, piston speed, and pressure, and hence, 
s I long ns til/ cssiires iiro siniilnr, tho ratio of power to weight 
IS innrlv pj/ nionnl to piston spi od Coses present themselves 
III which u desinilile to make this mtii, os great as possible, 
and, apart from this, an engine making a latge number of re 
solutions per niinuti is a (oniuiieiit motor for cortniii high-speed 
luathini s 


A good oxnmplo of u small honrontnl iiigiiiL, spccinllj designed Arming 
bjr the sjTiimotrj and Imlnnco of its parts, bj largeness of tho ton and 
bennng surfaces, ami li\ \tn jicrfcct lubncntioii, to stand tlie Suns 
stniins which nreiaiiscsl bj high spoeit, is tho Aniiingtoii & Sims engine 
ciigiiit, inndo in Aimcica bj tlie pntiiitecs and in niigiand bj 
Messrs Greenwood k llnilcj Tho hedplate is SMiimitrii'nl about 
tho line of motion of ihl erosshead, it supplies two mij long main 
bearings for the shaft, A,, each end of w Inch there is an o\ urhung 
tlj w heel Tlie licnrings hni c nu nc^ustahlo side block to take< 
up wear Thoi are formed ciitirelj of white inotnl, cost on to the 
cast iron pillow blocks. In the middli are two disks, forming 
emiik clucks, which nro weightisl opjiusite tho cmnk pin, so Bint 
tlioj lialniiee tho pm ami that ]iart of the connecting rod wliicli 
mn\ Ik) treated ns linviiig its mass applied then The crank pin 
and the erucslieud pin are wide enough to gi\ o a largo bearing area. 

Tlie crossliond block la a liollow bronre easting, gising an cxcep 
tionnlh largo Burface of eoninetwith tho guides Tho saho is a 
pistons alio of tin Tnek i\pe, whiili works suilicicutlj tight 
without imckiiig Tho inlie rod and eccintrie rod are connected 
tliroiigh a block winch sluliJi on a fixed guide Tho goiinior, 
whicli lias boon alroadi ilhistratisl in fig 100, is contained within 
one of tho llj whicls An ougim of this tviio, with a cj lindcr 
12 inches in dininoter and a stroke of 12 moiios, makes 375 reio 
liilions per ininuti, has a piston sjiecd of 550 fi ot jior imiiute, and 
indicates nlmiit SO horse power Other giwd examples of high 
speed conihiiicd with doiildo aitioii nro fiiniishcil b> the Porter 
Allen engine t and b\ theverj light eiiginci winch MrThornojeroft 
and others Iium iiitrodiiced for driiing fans to supplj air to the 
closed stokihohs of torpi d>i Imats In llie»u i siaasi of 1000 
res olutioiis per miiniti is made jiossible In tho use of light rccipro 
eating parts mid laige bennng siirrnce.s. 

lOS big 127 shows a large non tonijiound linrizontnl Corliss Lnige 
cngiiio for mill driMiig, hj Jlcs-srs Hick, Haigriaies, A, Co Tho horizontal 
(jniidcris 34 inches in dianiotcr, tho stroke 8 feet, and tho speed Corliss 
45 revolutions per miinito, gi\ mg a iiicaii piston speed of 720 fa t engine 
jn.r nnnute Tho t\ Imder is steam jacketed round the barrel m tbo 
H]iiieo between the liner and the outer c\ lindcr, and also at tho ends, 
winch are cast hollow for this purjioso. In large horizontal enmm s 
tho weight of the piston tends to ennso cxccssn e wi ar on the lower 
Bid© of thocjliiuUr In the example shown a {laitof tho weight 
IS tionio bj a tail rod, ending in a block, wiiieh slides on a fixed 
guide bolniid tlie cjlmdor To further diminish wear the piston is 
sometimes made nincli wider from front to hack than tho one shown 
hen,, and the deuce is sometimes rosoriLsI to of giving tho piston 
ro 1 “ I’niiiber”— that is to sax, an upwsirJ eiirxnfiiro in the middle 
portion, winch the weight of tho piston reduces to stniightiiesic 
rig 127 illustntes a conniioii iiiethod of attaching the nir pump and 
condenser m laige honzoutal engines, 'flic coniiciisor is placal iii 
II well 111 froiitor the ex Imder, ami the air pump, xvhichis axertical 
I imekot pump, IS xxorked hx a bell crank lexer, coimcctcd xvith uic 
I irnsshead lij a link Tho ilj xxlieil of this iiigiiie w giwvcd for 
rojw. goaniig, it is cast in scgineiits, xvlneh ore bolted to one 
I another ami to the spokes, and the sjiokis an seeiind bv cotters m 
ittiierofl sockota m the nave It is large and Iiciixj, to suit the 
meqiialitj of drixing olfort xxlncli is cansecl bx ihe nsoof a siiigie 
I X lindcr ami a xerj e-arlj cut olf m engims of tins eliiss. To focili 
tato storting and xnlx e setting, null engines are often prox lUed wun 
an auxilinrx called n “larniig" ongiiio. Tin buning enpne niros 
a tootheil pimon, wimli gears into a tootbwl run in tlie (ly wliw/, 
ami 18 coiitnval to fall initomatiesllj out of gear ns soon ns tiio 
main engine starts 
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Coupled 199 "" hen nni t nmtv ot dnving effort or tlie aWnce of dt atl 
••njnne^. ]>oiuts is iiniiortaiit, two iiideiieinlent cyliiideis are often 

coupled to tlie same shalt bi cranks at right angles to cscli other, 
an arrangement whnli allows the engine to lie started readilv from 
anj position. TJie ordinary locomotire is an esample of this fonn 
Among engines of the larger kind, trlmhng engints, in which 
ease of starting, stopping, and rereisiug is e>>s» ntial, are \en gene 
lallj made by conpliug a pur of lionzontal ciliiiders, with cranks 
at nghtanglcs to each other, on opjiosite sides of the winding dmro, 
with the link motion as the means of opewting the rsUes 
200 Kon-compouod engines of so large a size as that of fig 127 
are comparatively nneommon Horizontal engines of the larMr 
horizontal cl®s4 are gencrallv compounded ettlier (1) hy linnng a high and a 
engines, low pressure cj linder side by side, working on two cranks at exactly 
or nearly right angles to each other, or (2) by placing one c\ linder 
behind the other, with the axes of both in the same straight line. 
The latter is called the (atufcin arrangement. In it one piston rod 
is gefter illy common to both cj liii Jers , occasionally, however, 
the piston rods are distinct, ami are connected to one another br 
a framing of paralldl bars ontside of the cylinders. Another con- 


Com 

poniid 


DItect 

acting 

vertical 

cylinder 

engine 


stmctinn, rsrelv followed is to have parallel cvlinders with both 
piston rods acting on one crank, hv being joined to opposite ends of 
one long crosshead In some recent com]ionnd enpnes the laige 
cylinder is horizontal, and the other lies above it in an inclined 
position, with Its connecting rod working on the same ennk- 
]iin 

111 fcndem engines, since the pistons move together, there is 
no iieeil to jirovide a receiver lietweeu the cylimlers It is prnctic 
able to follow the "IVoolf’ plan ot allowing the steam to expind 
directly irom the small into the laige cv linder, and in manr 
instances tins is done In point of fact, however, the connecting 
pipe and steam chest form an intermediate receiver of ronsiderable 
size, which will cause loss hv “ drop' (| 118) unless steam be cut 
off in the large cvhnder before the end of tlie stroke. Hence it 
18 more usual to work with a modeiately earlv cut off in the low- 
pressure cy linder than to use the “ IVoolf’ plan of admitting steam 
to It throiighont the whole stroke. Unless it is desired to make 
the cut off ocenr before bslf stroke, a common slide valve will 
serve to distribute steam to tlie laige cvlindcr for an earlier 
out-off tbnn tins a sepirite expansion -valve is required on the 
low-pressnre cvlinder, to supplement the slide valve , and in any 
case, by providing a se|innite expansion valve, the point of ent 
off is made subjict to easy control, and may he nnjnsted so ns 
to avoid drop or to divide the work as may fie'desired lictween the 
tno Gjlindoni > J-or this reason it is not nnnsnal to find sn expan 
Sinn valve, as well as a common slide s live, on the low pressure 
cvlinder even of tandem engines In inanv cases, however, the 
common slide valve onlvis nsed On the high pressure cvlinder 



of compound engines, the cnt^)ff is usually effected either hv an 
expinsion slide valve or bv some form of Corliss or other tnn- 

* 

engines the compound tandem and compound coupled 

“j 

Miaiigemcnt of vertical engines differs little 
of honzoiital engines. Theevlmder isnsnallv snnnorted 
wo the sliaft bv a cast iron frame resembling an invert^ A 
whose sides are kept parallel fora pvrt of their lenniv.*?!^. ™ 
guides for the crossheid. Sometimes one side of r* 

IS used, and the engine,, ‘>t.Snyru reSht iS, cZ™ 
tween the cvlinder end the base on the other «de 

l ' *" ” generallv at tt.e too 

' eriicai engine., are comiionii IhI l,t „ ^ ‘**® "p 


other iVvemWi’ciua^^^ 
tlic \xia\ and the air numn T i <^ndenser is sitnaled at 

raUr worteS iH lS/r"KS 

I-r mtniite have 

.'Mother high spe.1 machines Th^e,e^re 
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lompressing a jioitiQn exlmnS sle® o“sI»oniiig is done by 
kept in compression bv lieln^nr - othere the rod is 

steam from t^ie lioiler pre.^ m piston^, on wbidi 

mg L, done by '"S'ne the cushion 

203 A veil sneer--*’ 
acting high E)ieed tv 

Mr Brotherhood in 

m figs. 128 and 320 ’ f.g ' 

tersesection Thnxi crLd“ »tT 129a trans 
«lo<aM ca, ng, the centi-il c i , opart, project from a 

Tlie pistons are of the trunk tw foniis the exhaust 

in the piston itself which nllamth., * to say, there is a joint 
makes a aorearate connwW^?^ “o'! “ 

work on a ‘s„.g « crank inn®,!?* Tlie thi^ee nxls 

ts counterbalan ced bv masses 

Kinsl rt.nite, „r le^nrerarei™®”^ ^*7naJ '"‘'ergoM 
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fixed to tlio ernnk chcokn on the otlier side of tlio slmft Stonm iu 
mliiuttwl to till back of tlio pistons onlj Jt passes first tlironch 

MI^'^ 08 ? '"'7/ ’i’ ’’J " centnfugni spring governor 

(fig 128), and is then distnbntcd to tlio cjlindors by tliroo piston 
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raj VOS A, norkod by an occontno, tho slieavo of winch is mndn 

Ro oaso takes plsLo by tho piston itsolf uncoitnng txhaiwt norte 
in tho circumri rnnon nf ...j "b ports 
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piston rod is taken aihantago of to open a supplomcntnry oxhanst 
port(B, fig 12D), which ri. mains o|K!ii dnntig a sufilciont portion of 
tho Iwck stroke Tho iloxiblu Lonpliiig C shown in fig 128, in 
which tho twisting ninmcnt of tho shaft is transniittotl through 
disks of leatlior, jiroiciils straining of tho shaft and Itcaniigs 
through ani want ofnlignniciitlHjiwoen tho shaft of tho engine and 
tlmt of tho mechanism it dn\ es Besides its iiso as a steam oiigiiu, 
Mr Brotherhood 8 ]mttcni has been cxtonsiiolv applied in driving 
torpedoes b\ moans of Loniprcsscd air As a steam cngino it is 
comiioundccl by placing a nigh prcssiiro cylinder untsido of and 
tandem with ouch low prcssiiro c^lindor 

204 In other engines of this tjpo a pair of cjlinders, or a high 
and a low jiresstiro cj liiulor, arc sot \ ortically side by side, to work on 
(Tanks opposite each other Tho cmiiks and connecting rods aro 
complotoly enclosed, and arc luhncatcd hj dipping into a mixtnro 
of oil and water with which tho lower jmrt of tho casing is filled 
In tho Wcstinghouso engine, wlicro there aro two sertnAl cjlin- 
dors to which steam is adinitted by a inaton whe, tho omnk shaft 
IS situated half a crank's length out of the lint of stroke, to ndneo 
tho tficcts of the connecting rod’s obliquity during tho working 
stroke * In Mr "Willans's hitist form of engine the high and low 
pressuro cthiidirs aro tandem, and tho space Iwtweon tho piston 
forms an intornicdiato rocoiii r Tho piston rod is hollow, and has 
a piston salvo in it which controls tho admission of steam to tht 
high pressure cslindor and its transfer to tho low pressuro ejlimlor 
The piston vaUo within tho rod takes its diiTcrcntml motion from 
an eccentric on tho crank pm Tlio crosshead is itsolf a piston 
working in a c\ lindneal guide, in which it compresses air ns it rises 
during tho back stroke in onlor to cushion tho reciprocating jiarts * 

205 In engines for pumping or for blowing air it is not essential 
to dmo a revolving shaft, and in man} forms tlio reciprocating | 
motion of tliL steam jnston is applied directl} or throiigli a beam 
to produce tho recijirocating motion of tho pump piston or plungor 
On tho other hand, ]mmping ongines are frequoiith inado rotntixo 
for tho sake of adding a ih-whed When tho loiol of tho suction 
water is snihoionth high, norirontal ongines, with the punm behind 
tho cylinder and 111 lino with It, arc gciicrall} preferred, iii other cases 

a beam engine oi vcrtitil direct acting ongino is more common 
Honrontal oiigiiics aro, liowovor, omploiod to pump water from 
anj diptli bj using tnangular rocking frames, winch sor\o as bell 
crank Icicrs lietwccn tho honrontal jiistoii andsortical ]mmp rods’ 

Fig 130 shows a compound inicrted sertical jinmmng cngino of 
the non rotatn o class, by Mi ssrs Ilatlmm, Dai oi , A Co Stonm is 
distributed through lift valves, and tho ongino is goii mod In the 
diircrontial gcarilnistratcd in lig 107, in coii|uni tion with a cataract, 
will! h makes tho pistons jiaiiso at tho ond of each sti okc The pistons 
arc III lint witli tw o jnimp rods, ond aro coiipliHl by an ini erted lienin 
w Inch gii es giiidaneo to tho crosshoads by nicans of an approxininto 
straigbt lino motion, whiili is a modificntinii of that ot fig 120 
Siirihco condoiiRcra aro frequently iisod with ]iiini]iing ongines, tho 
water winch tho cngino pumps serving ns circiilatiiig water 

206 In a icri Humorous class of direct acting steam pumps, tho 
steam piston and flio pump piston or plunger aro on tho same 
piston-rod In some of Ihcso a rotatiio element is introduced, 
jinrtlj to sccuro nniformitj of motion, and partly for convonioneo 
of working tho inlies , a connecting rod is taken from some point 
in tho piston rod to a crank shaft which curries a il) wbcol , or a 

• Sco Fiiginm tng AiiRiibl IS, 18Sr 

*Sci) 1)1 cuwiliin on lllRli Spi-eil Mntnm Min Pme Init C'^M^nT 1885 

> lor nn srcoiint of lienm ami oilier forms of roUitho pnmplnR enRliics, soo s 
paper b} Mr nicli and remarks h\ Mr I O >Inlr In iltn J’ror fntt 
April 1884 


slotted crosshoad fixed to tho rod gives rotar> motion to a crank 
pin gearing into tho slot, tho lino of tho slot being pcrpomlieular to 
that of tho stroke Manj otherstenm pumps aro stnctlj non rota 
i’l* 1 “"'® fapi)ot.s from tho piston rwl 

In tho Blake stoani pump a tappet worked by the piston ns it reaches 
each end of its stroke throws over nn auxiliary stonm vaho, which 



admits steam to one or other siilo of nn auxiliary piston enrrj mg tho 
iiinin slide vaho In Cnmoron Flojd’s form ono of a jwiir of 
tappet inlves ot tho ends of tho cilinder is oponoil hy the piston 
ns it rcnchcB tho ond of tho stroke, and jnits ono or othi r side of nn 
niiMlinry piston, which carries tho slido salve, into commiinicntion 
ssitli tho oxhnnst, so tlmt it is thrown over In tho Worthington 
ongino — a design which has had much success in America, and is 
now being introiluccd in hiiglnnd by Messrs Simpson — two steam 
evlindors aro i>Ioccd sulo by side, each svorking its ow n pump piston 
^ho piston rod of each is connected bs a short link to a swinging 
bar, ss Inch nctiiatos tho slide vnls 0 of tlio other stcnin c} lindcr 1 11 
tins ssnj ono piston begins its stroke when tlio motion of the other 
is about to ccaso, and a Binootb and continuous action is secured 

207 The Worthington engine bos been oxtensiselj opplnsl, on a Worth 
largo Rcnlo, to raise water for the supply of towns and to force oil iiigton 
through “pipe lines” in tho United States In tho larger sires it is ciipni s 
made compound, oaeh high pressure cylinder haiing a low pressure 
olimlor tandem with it on tho aaino rod Owing to tho lightness 
of tlio reciprocating masses, and their compnratii ely slow nccelora 
tioii, thoir fnertn docs not conipi nsato, to any great extent, for tho 
ineqnnlit} of pressuro on tho jmnip piston that would ho cnnsml 
bj nn early cut olf in tlio steam C 5 lindor (see § 186) To meet 
tins diilicult}, and make high expansion iiracticablc, nn ingcn 
lous addition lins rcccntlj been mndo to tho ongim * A cross 
head A (lig 131) fixed to cneli of tho piston rods is coiiiiccteil to tJio 
piston rods of a pair of oscillntiiig cjlinders B, B, which contain 
water ami commiinicato with a reservoir full of air coinjiressm to » 
pressure of about 300 lb por square inch M hen tho stroke (which 
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takes place in tlie direction of the arrow) begins the pistons are at | cvlindcr, which is enclosed within the upper part of the boiler, 
first forced in, and work is at first done hi the main piston rod, I and Iho piston nro of gun metil, and work without luhncation 
thronirh the comi)ens(itini{ cj hndors - ( Stciiiii is admitted hi an onhiinn sliile-vnhe, also of gun metal, 

-n n X. f 1 ... ... - JSS. ' 1 ... fl.n ........I Pl.n nnn.I..n>. > 
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throngh the comjiensating cj hndors 
B, B, on the compressed air in the 
reservoir This continues until the 
crosshead has adiniiced sn that tin 
cylinders stand at nglit angles to 
the line of stroke. Then for tin re 
maiiider of the stroke the conijicn 
satmg cylindets as.->ist in dnnng 
the mom piston, and the compressed 
air gives ont the eneig> winch it 
stored in the earlier (lortioii The 
volume of the air resonoir is so 
mnch greater than the volume of 
the cylinders B, B that the air 
pressure remains nearly constant thronghont the stroke Any leak- 
age from the cylinder or reservoir is ninde good h} ii small pump 
which the engine dnves One advantngo which this method of 

1 At ^ t i._ _ » .• 
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hytVttlit in HltllllAiVtA 1.11 tail wisaaiiuiT saassss i ^ 

vrorked by nn eccentric ui the usual ua> flic condennir strmdft 
liehind the boiler , it comnsts of a iiiiinlM.r of Upright tnlies in a box, 

I through which a enm lit of cold water circulates from n suppi} jiiite 
I at the bottom to an overflow pipe at the top. Jn larger sizes of the 
' motor the cOiiider stands on a distinct frame, and tlie boiler lias a 
hopper fire box, which will take a charge of coke snflicient to dnit 
the engine for several hours without attention Abont 6 or 7 Ih of 
coko an, burned jier horse power per hour 
210 F roiii the earliest da} s of the rotative cnpno nttcm]its has c Rotary 
been made to avoid the intermittent reciprocating motion winch nn engines 
orJinar} piston engine first produces ana then converts into motion 
of rotation Murdoch, the contcmiiornr} of 'Watt, projiosed an 
engine consisting of n pair of spur whetls gcsniig with one aiiotliir 
111 a Lliaiiihcr through w Inch steam )iassod by Miiig earned round 
the outer sides of the wheels in the spai es between succcssii u tcetlu’ 
wuicn me engine unves uiio ativanuigo wiiicn nils inetiiou oi j In a more modem wheel-engiiic (Dudgeon’s) the steiin was 
equalizing the effort of a steam ougiiie piston has (ns comiKireil with . ndinittcd h} ports in Mile jilates into the dcaraneo spare be 
making use of the inertia of the reciprocating masses) is that the , hind teeth in gear with one anolhir, just after the} had pasmsd 

BffnrK ,x1,pn pitinolpH tn h« nTlirnr.n «f nnn oi. p.1 I Pjo,,, tJjjt jwillt tO tllC Cnd of tllC nrC of 

cuntnet the clearance spaco intn-nsii! in volnmc, and it was there 
loro possible, b\ stopping the adimsmoii of steam atnn intcmiediate 
point, to work cxiKinnscI} The iliflicult} of niaintmiiing steam 
tight connexion lictwccn tlie teeth and the side plates on which the 
faces of tho wheels shdo is obvious , and the samo difTicultv has 
iirevcntcd tho sncLcssof man} other forms of rotaij engine Ihesc 
have lieeii di vised in immense vnnet}, in innn\ cases, it wmihl 

- 1 ». A -1. « W. . . . 


making U90 Ui buc AiiciiAu UI biiu luuipiuuubi iiinBsvaj IS iiiab lilt: 
effort, when adjusted to be nniform at one speed, remains uniform 
although the speed be changed, provided the inertia of the recipro 
eating parts be small In the w orthington “ high-dntv’ en^ne, 
where tins plan is in use, the high and low pressure cylinders are 
each provided with a separate exiransion valve of the rocking 
cylinder tyiie, as well os a slide valve , the cut off is early, and the 
efficiency is as high as in other pumping engines of the best class 

208 Mr Halls " jmlsometer *' is a peculiar pumping engine ' have lieeii di vised in immense vnnet}, in innnv' cases, it wmihl 
without c^inder or piston, which may be regartett as tho modern seem, with tho idea that a distinct mechniiical advantage was to lie 
repr^ntahve “f the engme of Sav^ (§ 6). The sectional view «> cured by avoiding the rcciprocnting motion of a piston * in 
fig 132, shows Its principal parts There are two cliniiibcrs A, A', , |ioiiit of fact, however ver} few fonns entire!} escape having pieces 



narrowing tonnnls the top, whoro the 
steam pipe B enters. A ball v alrc C allows 
steam to pass into one of the chumbers and 
closes the other Steam entering (sny ) the 
nght hand chamber forces water out of it 
p^ tho clack valve V into a delivery pas 
sage D, wliicfi la connected with an air 
v»«ieL 'When the water level in A sinks 
so far that steam begins to blow through 
tho delivery passage, the water and steam 
are disturb^ and so brought into intimate 
contact, the steam in A is condensed, and 
a partial vacuum is formed. 'Diis causes 
the ball valve C to rotk over and close the 
top of A, while water rises from the sue 
tion pipe K to fill that chamber At the 
same time steam begins to enter the other 
chamber A', discharging water from it, and 
the same senes of acaous is repeat^ in 
either chamber alternatclv While the water 
is iKing dnven out there is romjianitively Fia ISJ — Pnlsometer 
little condensation of steam, partly because the shape of the vessel 
does not pnmote the formation of eddiea, and i.nnly because time 
IS a cushion of air between the — 

steam aud the water Hearth 
top of each chamber is a small 
air valve ofiening inwards, which 
allows a little air to enter each 
time a vacuum IS formed When 
any ateam is condensed, the air 
mixed with it remains on the 
cold surface and formsanoii con 
ducting layer The pnlsometer 
is, of course, far from efficient aa 
a thermod}'namic engine, but its 
smtability for situations where 
other ateam pumps canuot he 
useil, and the extreme simplicity 
of Its working parts, make it 
valuable in certain cases. 

209 We have seen that the 
tendency of modern steam jirac 
tica 18 towanls higher pressures, 
and that this means a gam both 
in efficienc} and in power for a 
given weight of engine. High 
pressure, or indeed any pre.<isnre 
matenalh almv - 

engme and 

sphenc pressure One fonu of this anccessful enmno 
in fig 138 The hn.lcr-whi. h serveT^ the A” 



with reciprocating inotiuii In all rotary engines, uitli the cxccii 
lion of steam tiirliincs,-— where work is done h} the kinetic impulse 
of steam, — there arc steam chnmliets which altematclv cxjaml and 
contract in volume, and this action usually takes place through a 
more or less veiled reciprocation of working parts. f?o long ns 
engines work at a moderate spceil tlicrc is little advantage in avoid 
ing reciprocation , tho alternate starting nnd stopping of piston ami 
piston rod does not affect niatcriallv the frictional efficicm v , throws 
no deleterious strain on the joints, and need not disturb the cqm 
lihnum of the niachinc os a whole Tho ca.se is dilfcrcnt when v erv 
high speeds are concerned , it is then desirable as far as jmssiblc to 
limit tho amount of reciprocating motion and to roUice the mmeses 
that partake ill it 

211 A recent interesting nnd snccessfnl example of the rotaiy Towel's 
tjiH. IS the Bphencal engine of Mr Bramhamp fower.® which, like spherical 
several of lU predecessors, < is Isiseil on tho kinematic relations of eninne. 
the moving pieces in n Hooke'a joint Imagine a Hooke’s joint, 
iimtiiig two shafts set obliquelv to ono anotlicr, to be made np of a 
centra! iiisk to \\lncli tlie two slmfts are hinged bj semicirculHr 
plates, each plate working mn hiiigo which fonns a diameter of the 
I central disk, the two liinges being on opjiosite sides of tho disk and 
at right angles to ono another Further, let tho d^k and the 
hinmid piei^ he enclosed in a splicncal clmmlier tlironi;h whose 
walls the shafts project As tho shafts revolve each of the font 
simees honuded bv tlie disk, n hinged piece and tin cham^r wall 
iTnl incr^e and diminution of volnmc, lictwcen 

Jinuta which deiwnd on tho angle at which ihc shafts are set In 

™ bv using sphcncal 

ww "I’ ft”’. wmicircular plites, for 

r ‘ terminate The shafts are set at 13>i- 

Mch of the four enclosed cavities then alters iii vohiiiie from zero 
to a quarter sphere, Is.ck to zero, again to a quarter spK wd 

®'’"'P)®te revolntion of tho shaSi In 
practira the central di'sk is a jilato of finite thn kness whose nlrm 

and 'the I’’® chamber hj spiing packing^ 

to an extent cortisi.indmg to ^4 
In ’*® One shaft is a dummy and runs 
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mg 8,> lu wliith n muibnl nng and four cun ed pistons take the 
place of the disk Two cun ea pistons are fi\cd on each side of tlio 
giuibil nug, and ns the shafts resolve these work in a correspond 
mg jiair of canties, which mai be called cunod cilinders, fixnl 
to each shaft 

bteani 212 Attempts ha%e been made from tune to tune to devise 

turbmeo. steam enmnes of the turbine class, nhere rotation of a wheel is pro 
dneed titlier by reaction from a jet of escaping steam or bj unpac t 
of a jet upon rerohmu blades A reiolimg piece which is to 
extract even a respectable fraction of the kinetic oiiergj of a steam 
jet must inoio with excessuc \olocitj In Mr C A Parsons s 
steam turbine this dilBculti is oacrcomo and a luodemto degree of 
eBicienci is secured bj usin^ a scries of central-flow turbine whet Is, 
in the form of perfomteil ilisks, all on one shaft, with fixed disks 
between which are perforated to serve us guide blades Steam 
jusses from end to end of the senes, gmiig up a small portion of 
Its enetgj to each, but retammg little at the end 
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All MAKI\£ hNOINLS 

21d The earl} steamers were fitted with paddle-wheels, 
and the engines used to drive them were for the most (uirt 
modified beam-engines. Bell’s “ Comet ” (§ 21) was driven 
by a species of inverted beam-engine, and another form 
of inverted beam, known as the side-lever engine, was for 
long a favourite with marine engineers In the side-lever 
engine the cylinder was vertical, and the piston rod pro- 
jected through the top From a crosshead on the rod a 
pair of links, one on each side of the cj hnder, led down 
to the ends of a pair of honzontal beams or levers below, 
which oscillated about a fixed gudgeon at or near the 
middle of their length The two levers were joined at 
their other ends bj' a crosstail, from winch a connecting- 
rod was taken to the crank above. The side-lever engine 
IS now obsolete. 

In American practice, engines of the beam tjpe, with a 
braced-beam supported on A frames above the deck, are 
still common in river-steamers and coasters 

214 An old form of direct acting paddle-engine was 
the steeple-engine, in which the cj hnder was set verticalh 
below the crank. Two piston rods projected through the 
top of the cylinder, one on each side of the shaft and of 
the crank Thej were united bj a crosshead shdiiig in 
vertical guides, and from this a return-connecting rod led 
to the crank 

2 1 ’5 Modern paddle-wheel engines are usually of one 
of the following tvpes (1) In oscillafiiKf cylinder enqini't 
the cjlinders are set under the crank-shaft, and the pistoii- 
rodi are directly connected to the cranks. The cj linders 
are supported on trunnions which give them the necessarj 
freedom of oscillation to follow the movement of the crank 
Steam is admitted through the trunnions to slide valves on 
the sides of the cyhnders In some instances the mean 
position of the cyl^ders is indined instead of vertical, and 
oscillating engines hav e been arranged vnth one cyhuder 
before and another behind the shaft, both pistons working 
on one crank. The oscillating cj hnder tj^ie is best adapted i 
for what wronld now be considered comparative!} low pres 
of steam (2) Diagonal engines are direct-acting 


engines of the ordinar} connecting rod t}pe, with the 
cylinders fixed on an inclined bed and the guides sloping 
up towards the shaft. 

216 When the screw jiropeller began to take the place 
of paddle-wheels in ocean-steamers, the increased speed 
which it required was at first supplied by using spur-wheel 
gearing in conjunction with one of the forms of engines 
then usual in paddle steamers After a time types of 
engine better suited to the screw were introduced, and 
were dm en fast euouOi to be conuected directl} to the 
screw -shaft. The smallness of the horizontal space on 
either side of the shaft formed an obstacle to the U'-e of 
horizontal engmes, but this diifacult} wa-< ovenome m 
seveial vvajs In I’enii ■« trunk ei u'iiic - -lill used in the 

“ ijfin. J’nc. JmU C.£ , ^ov<ml)er 1685. 


nav} the engine is shortened bj attaching the connecting Trunk 
rod directl} to the piston, and using a hollow piston-rod engines 
called a trunk, large enough to allow the connectin-f rod 
to oscillate inside it The trunk extends tliiungh both 
ends of the c} hnder and forms a guide foi the piston 
It has the draw back of requiring ver} laige stiifbng boxes, 
of wasting c} hnder space and of presenting a largo surface 
j of metal to alternate heating by steam and cooling b} con 
. tact with the atmosphere The use of high-prcssure steam 
{ IS hkel} to make the trunk engine obsolete 

217 The return-connecting rod engine is another hori- Betnrn 

' mtal form much used in the navy It is a steeple engine connect- 
placed horizontally, with two, and m some cas&s four, 
piston-rods in each cylinder The piston rods pass clear 
of the shaft and the crank, and are joined bejond it in a 
gmded crosshead, from which a connecting-rod returns 

Ordinary horizontal direct acting engines with a short Horizon 
stroke and a short connecting rod are also common in war 'd 
ships, where the honzontal is frequeiill} preferred to the 
vertical t} po of engine for the sake of keeping the mticliinery 
below the waterline In horuiontal marine engines the 
air-pump and condenser are genernll} placed on the oppo- 
site side of the shaft from the cylindei, wliieli balances the 
weight and allows the air pump to bo driven direct. 

218 In merchant ocean-steamers one general t} pe of en- Inverted 
giiie is universal, and the same type is now to an increasing 'ertical 
extent adopted in naval practice This is the inv erted v erli 

cal direct-acting engine, generally w ith tw o or more cylinders 
placed side b} side directl} over the shaft In exceptional 
cases a single c} hnder has been used, with a 11} wheel on 
the shaft Two, three, and four c} linders are common 

The most usual form of existing niamio engine is the two 
t} hnder comiiouud arrangeincut, with minks at right angles or 
nearlv at right angles, of which hgs 1J5, 136, 137 (pp MS-201 
show a clmrictenstic example (the (.ngincs of the ss “Tnrtir,” Example, 
b} Messrs John A James Thomson, Glasgow ) 

Fig 136 IS an end elcvition, fig 136 a longitudinal sectioii 
through the centre of the engines, and hg 137 a thwart ship scetion 
through the conden'-Lr and air pump The tv linders are 60 and 04 
inches III diameter, and the stroke is 6 feet Both cv linders are 
htted with liners, ami an. steam jacketed Double ported elide 
V lives are used on both, and the high pressure valve has a relief 
nng The crosshead guides are fltti-d on the side on which the 
cro-<i>hend bears when the ingnies are going 'ahead, with a 
hollow box biliind the guiding surface, and cold water is 
kept circiilatiug in this to prevent the guides from heating 
^ The crauk shaft is of A ickers 
steel, 174 inches in dianicter The 
cundouscr is in the place it usually 
has 111 engines of this tvpe, — 
in the lower iwrt of the hack frame, 
with iis tulles riinuing hunzon 
tallv from end to end of the 
engine There are 1400 tubes, of 
1 inch diameter and H "wh pitch 
The air punqis are of the single 
acting bucket kind, and are dnven 
Iw a lever from the crosshcad 
Centnfagal circulating pumps are used, dnven by a pair of 
indc|iendent small vertical cn^ncs. The link motion is workcil bv 
steam starting and reversing gear, which appears on the loft side of 
the engine in hg 136 Thi’so engines work with a boiler pressure 
of 10 lb, and indicate 3660 hor-c jiowcr Fig 134 shows, on a 
larger sc Je, the piston jncking, which consists of a jair of floating 
nngs, prcsscvi out bj a spiral spnng Khind them j 

219 Two other arrangements of double eonqiound (ns distin Tandem 
gtiishcd from triple exjiansion) marine engines of the iiivi rteil vcitical 
vertical tvpe rcqiure notict One is the tandem arrangement, engines, 
liigelv ndopteil in the steamers of the “White Stir’ Iini In 
till so each » rank is oi>eratctl bv mi independent jnir of coniponmi 
cylindirs, tin high pixssiire cvlimbr being on top of the low 
pressure cvlmder, with one piston rod common to Inith The 
valves of both are workcvl b\ n single pur of ccciutnes with a 
link motion , the v-ilvc rod of rhe low pr»«Mire ivlindir ixlemls 
through the top of its valve chi-st, and is joiiicil t ith. r dmctlv or 
bv a short lever with the valve rotl of tnc high pn^'im cvlimbr 
Generallv two luirs of tandem cv linders nn phod si-Ie Iiv side 
om lairabifl the otli.r, to work on . rank-, it ri 
exccpUonallj largo engine!, thm l-aitb have been used, working on 
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cranks 120” niiart,* au arraugouioiit greatly swwrior to that of two 
cranks in uniformity of i Ifort on tlie shaft. To facilitate removing 
the pistons from the cvliuders, the large cjlinder lias in some cases 
been set above the other 

220 The other ariungemont of double coniMuud inoniio engine 
has throe cylinders set in hue fore cud aft. The middle one is the 
high pressure cylinder , the other two receive steam from it, and 
fom together the equivalent of one large low pressure cylinder 
The three work on cranks at 120° apart Besides secunng the 
advantage in nniforniitj of elfort which three cranks have over 
two, tins form avoids the lue, in lerj powerful engines, of a low 
pressnre cylinder of excessive size On the other hand, the three 
cylinder form takes np more space, and has a larrar number of 
working parts. In the most powerful engines that nave yet been 
constructed this three cylinder armiigemout is followed Tlie 
"Umbna" and “Etnina" have a 71 inch high pressure cylmder 
between two 106 inch low pressure cylinders, with a stroke of 6 
feet liiese engines, which were hmlt just 

before tlie introduction of triple expansion, 
are supplied with steam at a pressure of 110 

byj^nge, and indicate 1 1, 300 horse now er 

In this and lu the ordiuary two cylinder 
form of marine engine, the low pressure 
valve chest and the casing of the engine be 
tween the cylinders form an intermediate 
receiver for the steam 

221 Dnnng the lost two or three j ears a 
great advance has taken place in marme 
engineering by the general introduction of 
tnple expansion enmnes, and by an increase 
in steam pressnre which the s) stem of tnple 
expansion makes practicable. In 1874 the 


[M&nUTK 

o - . ^ 

and others hai o made engines of the tnplo expansion typo with 
two cranks, hj putting the high and the 
Cl lindcrs aboi o and tandem with 
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223 To avoid the length of the thno crank tiigim , Mr Brock 

■ ■ ■ plo expansion typo with 

1C intormciliate pressure 
two low pressure cylinders Mr 





' 1 " 

Brock has also built four cjliiiuer quadruple expansion Quad 
tngines of a similar form (with two cranks), and csti rnple-es 
mates that thej show an «*coiiomy in coal consumption pansion 
of 5 pel cent, os conquired with tnple oxpaupion engines engines, 
working mth the same jircssnre of steam 
224 Steam jackets are retained bj some but not by 
all builders, where they are omplojed the boiler steam 
IS usually r^uced in pressure before admission to the 
interinemate and low pressure cylinder jackets and to 
the racciv er jackets. Tiie feed water is frequonth heated 
to about 200° F by AVeir’s jilaii of coiidtiisiiig fn it, by 
commou injection, a quantity of steam taken from the 


second receiver, this lias the advantage of freeing it of 

itin 


‘Propontis’ was fitted with a set 
of three crank tnple expansion engines, de 
signed by Mr A. C Kirk The expenment 
was prevented from being fnlK successful 
by the faUnre of the hoileni which were of 
a special t>pe Anotlier expenment with 
tnple engines in the yacht ‘‘Isa” in 1877 
prepared the wiiv for their application to 
regular ocean service. In 1882 the steam 
ship “Aberdeen,” with tnple engines, de 
signed by Mr Kirk, to work with steam of 
126 Ib pressure, supphed from 
donble ended steel boilers of the 
onlinary manne type, demon 
strated the advantage and safety 
of the system Since then its 
use has become general in new 
steamers, and in many cases the 
older double engines are being 
removed to give place to engines 
of the tnple exjmnsion type, 
wath the effect ol reducing the 
consnmption of cool by abont 
25 per cent.’ 

222 In the most common ar 
raiigemcnt of tnple expansion 
engmes throe cylmders are 
rangptl in line, fore and aft, 
working on cranks at 120° apart 
Piston valves are generally pre 
ferred, and these are not nn 
commonly w orked by some form 
of radial valve gear instead of 
the ordinary Imk motion. An 
advantage of this is that the 
space which would be taken up 
by eccentnes npon the shaft is 
saved, and longer mam heanngs 
are in consequence possible, 
w ithont spreading the engines in 
the fore and aft direction An 
objectionable feature of tbe 
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nir, and of jirevciiting local chilling 
in the boiler In present day prac 
tiLo the boiler pressure, for a tnple 
expansion engine, ranges from 120 
to 170 lb per square men (by gauge), 
and it dors not ajipcar that any 
matenal increase of tins is jiossible 
without a conquotu dc 
parture from the present 
tviic of mnniie boiler 
On the other hand, with 
out a imitcnal increase of 
pressure there u little 
adiantago m quadruple 
exjiansinn 

225 Surface coudensn barfaco 
tion was introdured in conden* 
manne engines by S Hall sers 
in 1831, but was not 
brought into general noe 
until much later Pre 
y ions to this it had been 
necessary, in order to 
avoid the accumnlatioii 
of too dense hniic in the 
boiler, to blow off a por 


thrre cylinder triple engine is 

lAieft ’“St Bpecd and high pressnre 

iLiirable ^ long I’oonn^ imhr 

and nome,” vrJtli fliioe 4e-lnch 
I»t Jtea. , m O' ® feet, working up to 11,890 1. H p" 

”™?Ion^by*Mr Uovd? 5?’’““'®" “’r J'KlSed fr in 

July M issfl). tiuit, ohtof 199Tngto« P«Per (A-nrfawriap, 

ef fhe tilplMapanilra “^heut etenmera, 

Icing built of dies up to 13,000 Iiom ««> 

ent point! In the design of trlplL^xnuniinn ° JlWTOdon of lercral import 
■free, hut Mecli. Anp, Oct. 1888 ^ ^ enginei, ace a paper by R. IVyHIe, 
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sea yvatcr, 
hrat By the 
same portion 


of water over and over aeain 'Wm VnVi 7,1.^ same TOixion 

ivnter from diiutnivnif i ° freedom of the condensed 
to tlie adontion ^nf snjwtances was for a time an obstacle 

boiler! no Car oondensera. for it was found tliat the 

corroded through the ^ of ^le, became rapidly 

of the InbnSw ml ^ x “i'’® *^o decompoitioL 

the use of surfacroondm a.ra 

plying in sea water Tbn l^me umvoraal on steamers- 

y “'fc ea water Ibe manne condenser consists of a multitndo- 
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of tubes, generaiJy of brass, about J of an meh in (iianictrr 
Tlirongh these cold sen water is nmdo to cirtnlatc, while tlio stcain 
18 brought into contact w ith their outside snrfai es. In soino coses, 
espccinlh in Adinimlt} practice, cold water circulates outside the 
tulles and the steam ]ins.scs inside 

226 The ordinary marine engine has four pumps — the air pump, 
which IS inado largo cnougli to sene in case nycctiou instead of 
surface condensation should at aiij time be resorted to, thofetd 
pumi), the circulating pump, which inuiutains a current of sea 
water through the 
tubes of the comleii<icr, 
md the bilge pump, 
which di'ichargos nni 
water accumulated b^ 
leakage or otherwise 
III the bilge of the 
ship The pUnips are 

00 arranged that in the 

01 ent of a serious leak 
the circulating pump 
can also draw its sup 
ply from the bilge. In 
most engines, cspeci 
nll\ those of less re 
cent construction, the 
four pum]is are jdaced 
bohiiid the coudciiscr 
and are worked b) a 
single crosshend driven 
bj a loicr, the other 
end of which is con 
nected bj a short link 
with one of the cross 
heads of the engine 
It IS now becoming 
commou to iisoasniaU 
ciigiiu, distinct from 
the mam engine, to 
elnva the feed-pump, 
and to Mipiilj circulnt 
mg water In a ceiitn 
fiigal putn|) also dm en 
b\ a sen irate engine 

227 Iiitheimproio 
montof the marine on 
giiie two iieintsaro iiote- 
worllij, — reduction in 
the rite of coiisiimp 
ricn of c oal per horse 
jiowir, and reduction 
in the weight of the 
uinchine (conipnsing 
the engine ]iroper and 
the bodcra) per horse 
(lowor The second 
consideration isinsome 
coses of oroii more 
inomciit than the first, 
especially in ivar ships 
Progress 1ms been 
made, in both respects, 
in increase of ste-aiii 
pressuro, and, in tho 
second respect espe 
cially, bi increase of 
piston sjicid Fifty 
years ago tho boilers of 
lunniio engines made 
steam at a pressuro of 
about 5 lb I’cr siiuara 
inch nlxn o that ot the 
atmosphero. Di 1860 
compound engines were 
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oier 1000 feet por minute * The economy m coal cousuniiitioii 
brought about b\ the change from double i v)iniision engines work 
mg at (say) 80 lb to tnple ciiginc*s at 160 lb or iiioio is laiiously 
ostiiimtifl at Iroiii 18 to 25 jier o.«nt Much of tins is duo simply 
to tho increased rango of tomperaturo through which tho working 
subatauco is earned , but it npinnrs that the actual porforinnnco oT 
tho triple engine is better than thiit of tho double comjiouud in a 
ratio grantor than that by which its ideal elhciciicy — ns nn engine 
using a wider range of temperature— oxcceils that of the other, and 

tins IS to ho nscnbid 
to tho snnio causes as 
ha\ 0 been already dis 
I iisscd in speaking of 
tho ndiaiitago of the 
t uiii])ound 01 or the 
simple engine Apart 
from Its greater eco- 
nomy of coni, the tnjilo 
engine owes some of its 
practical success to tho 
mochamcol 8ii(ieriorUy 
of tlircHi dm mg cranlm 
oior two 

228 rho relation of Relation 
weight of machinery of weight 
to iMlwor del I loped, to power 
and the causes which 
affect this ratio, haio 
recently Iniiidiscussml 
by Missrs Alnrslmll and 
Wcigbtoii,^froin w bosc 
luipor tiio folloinng 
hgnras ara taken lie 
fora the introduction 
of trinlo r\2)niisioii ninl 
lorced draught the 
weight of engines in 
the iiiereaiitdo mni me, 
including tho boilers 
and the water m them, 
was 480 lb per I II P 
In the imi) tins was 
reduced, chiefly by tho 
iiso of light) r Irnnuiig, 
with tho ob|cct of 
immiuiniig weight, to 
360 lb Tn| li I iigiiies 
of the incrclmiit ty nc, 
w ithuutfoiccddmuglit, 
iiraonh slightly lighter 
than doubio engines , 
but 111 iiaial practice, 
where forced draught, 
greatly increased sjieiKl, 
nud tho use of stool for 
frames and working 
|iarts ]m\ o CDiiibiucd 
to rcdiico tho ratio of 
weight to |iowor, a 
markid rodiictiun m 
weight IS nji]>nrent 
Vn cent sot of vortical 
trijile oiigincs, whiili 
with iintnral draiiglit 
imiicato 2200 II P ■ 
and with a draught 
forcisl bi pressuro in 
tho stokoholo ojual to 
2 inches of water mill 
i-ati 4000 II P , wcieli 
under the latte rcoiidi 
tion (oloiig with tho 
boilers) onl\ I'i'i lb jicr 


m use with pressures ranging from 25 to 40 Ib In 1872 statislios 
collected for nineteen ocean steamers show cd that tho av orago coii 
sunipbou of t oal was then 2 11 lb per II P per hour, the Iwilcr 
pressure 45 to 00 lb, nud tho mean piston 8|iccd about 875 feet per 
minute.* Those wore for tho most part two^cylimlcr componiid 
oiiginos of tho \ crticnl im ertod type Kmo y cars Intt r statistics for 
thi^ engines of tho samo ty lie showed n coiisuiiiptioii of 1 83 lb of 
coal, n menu boiler pressuro of 774 Ih, and a incau piston speed of 467 
feet iier minuto.® In recent tnide-cxpiinsion i ugiiics tho pressure w 
as high as 106 lb , n piston spi*cd of 700 or 800 feot per minute is 
not uncommon in naval engines, nml in some cases it has risen to 

1 sir t J Bramwtll, Pror itrrh Ena 1872 

1 F C Manluil, Proc. Jiut Jtedi AiiVnlbSl 


I H P In another sot, m w Inch tho draught « Iw n pas 

sura of 3 inches, mid tho evlmders are only 154, 24 and 3/ whis 


in diameter, with a stroke of 16 inches, tho 
is-4200, and tho weight of engines and boilers is 130 lb iter I 11 1 
In these the boilers aro of the locomotive type, nud the menu piston 
speed IS 1066 fict iier minute F\on these light I'®'#*" 
pnsswl in smnlhr engines such os those of toqieifo Iwit^ Jn ^ 
far ns this iiiimcnso dnolo].inent of jiowcr fn m a small . ly it oi 


iflrnsuiis iiiiincuso «« v. - ^ 

mnihinciy is duo to high piston sjwed, it is scci ^ foassl 

-indeed with some gain-of tliennwh nnmic ‘'"®'7’5,' 
draught, bowpvi r. without a eorresiK Uuling c.xt^ion of the lusting 

» Mm* lilt and Welstuon, IToe. iorih lait Lout Jut 


t»«i J^rti 16IS$ 
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snrface, leads to a less efficient i xjieuditnre of fuel With a given 
tv^ie of engine there is a icrtain ratio of expansion which gives a 
iiiiniiimm in the ratio of weight to power , when this ratio of expan 
Moii IS exceeded the engiiiLi 1i ivl t» lx enlarged to an extent that 



tio isr —Section tlmmgh Comlcnter and Air Pnni]i 
iiiore than counterbalances the saviiig in boiler weight, when a 
less ratio of expansion is nseil the bullets have to be tnlaivetl to an 
extent that more than connterbalaiices the reduction of weieht m 
the engine proper * ® 

Mil L'k om iTiv t MoiNijj 

229 The ordinary locomotive consists of a pair of 
direct acting horizontal or nearly horizontal engines, fixed 
lu a rigid frame under the front end of a boiler of the 
typo dwenbed in § 133, and coupled to the same shaft 
by cranks at right angles, each with a single slide-valve 
Morkel by a link motion, or bj a form of radial gear 
rhe engine is non condensing, except in special cases, and 
the exhaust steam, delivered at the base of the funnel 
thrmgh a bla-st pijie, serve', to jiroduce a draught of air 
through the furnace In some instances a portion of the 
exhaust steam, amounting to about one fifth of the whole. 
18 diverted to heat the feed-water In tank engines the 
feed water is carried in tanks on the engine itself ,^n other 
engines it is carried behind in a tender 

210 On the shaft area pair of driving-wheels, whose 

traan^foral'^'r" the necessaiy 

traaivc force In some engines a single pair of driviif/ 

ri? '"“"y ® Sweater tractive force w 

securcil bj having two equal driving wheels on each side. 

of .U 

plated side bv side w ithni th^ 

thtir ronnect.L rS, “ rk „ “"d 

In ouUuUcvhmlrr engmiSl tlm^'MlinV" 
far tniiiiL'Ii to he outs^e the fmm «pread apart 

v'ork on crank inns ortL ^iid to 

Tins dispen-sGs with the cranked nM ° t^*® wheels 

1-t of 'a locomitMc 

< On ih*- cmrfBi whilst to tliG frequent 

r„ ‘T; fT"' "r''' ^ "’•«'* »" Mr A 


alteruatlou of strain to which it is subject, a locomotive 
crank axle is peculiarly liable to rupture, and has to be 
removed after a certain amount of use 

In some locomotives the leading wheels arc coujiled to i,eii(bii(, 
driving wheels behind them, but it is now generally pre- wheels 
ferred to have under the front of the engine two or four 
smaller wheels which do not form part of the driving 
system These are earned in a Iw/ie, that is, a small truck Bogie 
upon which the front end of the lioiler rests bj a swivel 
pin or plate which allows the bogie to turn, so as to adapt 
itaelf to curves in the line, and thus obviate the grinding 
of tyres and danger of derailment which would be caused 
bj using a long rigid wheel-base The bogie appears to 
have been of English origin it was brought into general 
use in America, and is now common in English as well as 
in American practice Instead of a four-wheeled bogie;, 
a single pair of leading wheels are also used, carried by a 
Bissel pony track, which has a swnng bolster jn voted by a Pohj 
radius bar about a pomt some distance behind the p vih of track 
the wheels This has the advantage of combining lateral 
with radial movement of the wheeL, both being required 
if the wheel base is to be properly accommodated to the 
curve Another method of getting lateral and radial Badiol 
freedom is the plan u^ed by Mr Webb of carrying the axle box 
leading axle in a box curved to the arc of a circle, and 
free to slide laterally for a short distance, under the con 
trol of 8]<riDg8, in curved guides ® 

231 In inside cylinder engines the slide-valves are fre- Valves 
queiitly ]>laced back to back in a single valve-chest between 

the cylinders The width of the engine wnthin the frame 
leaves little room for them there, and they are redneed to 
the flattest possible form, in some cases with split ports, 
half above and lialf below a jiartitiou m a central hori- 
zontal plane In some of Mr Stroudley’s engines the 
valves are below the cylinders, wnth faces sloping down 
towards the front, while the cylinders themselves slope 
slightly up In many engines the valves work on hori- 
zontal planes above the cylinders , this position is specially 
suitable when Joy’s or some other form of radial gear 
18 used instead of the link motion Radial valve gears 
have the advantage, which is of considerable moment 
in inside cylinder engines, that the 
part of the shafts’ length which w ould 
otherwise be needed for eccentrics is 
available to increase the width of 
mam bearings and crank-pins, and to 
strengthen the crank-cheeks Wal 
shaert’s gear is very extensively used 
on Continental locomotives, and Joy’s 
has now been applied to a large num- 
ber of British engines 

232 In a powerful locomotive of 

the ordinary type the cylinders are 
1/ to 19 inches in diameter, with a 
stroke of about 26 inches Hie 
bteam pressure is 130 to 17'5 Bi 
m horse power ranges up to about 
1 00 A imsseiiger engine for expruss 
sen ice has driving wheels from 7 to 
» feet in diameter, and weighs, with 
out the tender, about -lO tons Of 
tins nearly l a tons is borne by each 
dmingaxle-* j 

lit® ‘■eaion 

through the smoke box and one cyl- 

(of 



tio I&).^lnsldt‘-Cyllnder 
l^ocoinutive. 




Inside- 

cylinder 

engine. 


•nu, reierencc ahuulil bc'nin'de tk « * I loromotivo bnUd 

Mon npoa proc A," c £, Stnmdior and a dl^ 



Outside 
ri Under 
engine 


l:.NOINES ] 


S T E A M-E N G I N E 


621 


this type the cylinders are situated ivith regard to the 
frame, which consists of a single pair of steel plates, ex- 
tending from end to end and muted b} other transverse 
plates, one of which, called the inotion-plate, gives support 
to the guide bars, and anothtr holds the draw-bar Anothei 
form of frame is built up of tw o longitudinal plates on each 
side Tn the engine illustmted the \alves are above the 
t} linders, and are worked by Joy’s gear A bogie truck ap 
pears in section below the engine S is the steam-pipe, and 
B the blast-pipe, which is tapered in the fore and aft plane 

233 The outside cylinder type is adopted by seieral 
British makers , in America it is universal There the 
c^linlers are in castings which are 
bolted together to form a saddle on 
w hich the bottom of the smoke box 
sits The slide-valves are on the 
tops of the cylinders, and are vv orked 
through rocking levers from an ordi- 
nary link-motion Other features 
by which American practice is dis- 
tinguished are the use of bars in- 
stead of plates for the frames, of 
cast-iron wheels with chdled runs 
instead of wrought-iron whei-Is with 
steel rims shrunk or forced on, and 
steel tiro boxes and wrouglit iron 
tubes instead of copper fire-boxes 
and brass tubes Fig 139, which 
is a half section through one cyl- 
inder of an American locomotive, y,o ’so -Amoriain Oataiae 
by the Balwin Company of Philo- Cj Under LocomoUro. 
delphia, shows the posirion of the cylinders and valves. 

234 Locomotive engines have been compounded m 



several ways In 1876 M A Mallet i introduced, on the 
Bayonne and Biairitz Railvvaj, a t}po 1 1 couipound loco- Corn- 
motive in W'hich one siiiall high pressure cyhnder and one pound 
large low-pressure cylinder were used m place of the tvvo^®”*, 
equal cylinders of a common locomotive Outside cylinders 
were used in the hist instance, but Mallet’s system is also 
applied to inside-cylinder engines The pipe from the 
high to the low-jiressure cylinder takes a winding course 
j through the smoke box ", this gives a sufiicient volume of 
intermediate receiver, and also dries the steam before it 
' inters the large cylinder A reducing valve is provided 
I thioiigh which steam of a pressure lower than that of the 
boilei 1 an be admitted direct to the low-jircAbure cylinder 
to facilitate starting 'Ihe leversiiig gear is arranged to 
act on both cylinders by one movement, and also to permit 
a sepamte adjustment of the cut-ofi in each Engines on 
Mallet’s system have been successfully used on other Con- 
tinental railways and in India, in some instances by con 
version from the non compound form ^ Bis plan has the 
advantage of permitting this (in certain cases), and of rc 
quiring scarcely any more working parts than are needed 
in a common locomotive , but it gives an unsymmetrical 
engine He has also proposed an engine with four 
cj'Iinders, — one high pressure cylinder tandem with one 
low-pressure cylinder on each side Another symmetrical 
form has been used, in which a pair of outside high 
pressure cylinders aie compounded with a pair of inside 
low pressure cylinders 

235 The most important experiment yet made in the Webb’s 
compounding of locomotives is that which Mr F W Webb, system 
of the London and North-Western Eailvvay, has been 
-onducting on a large Male smeo 1881 ® In 3Ii Webb’s 
system three cylinders are used Two equal high-pressure 
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cylinders are fixed outside the frames, and drive the rear 
driving axle by crank-pins at nght angles to one another 
A single low pressure cylinder of very large size is set 
beneath the smoke box, and drives a crank in the middle 
of the forward driving axle The driving axles are not 
coupled, and the phase relation of the low pressure to the 
high pressure stroke is hable to alter through unequal 
slip on the part of the wheels This, however, is of no 
material consequence, on account of the large size of the 
intermediate receiver and the uniformitj' with which 
the two high pressuie cylinders deliver steam to it The 
receiver is formed, as in M JIallet’s arrangement, by lead- 
ing long connecting pipes through the smoke box All 
throe slide-valves are worked by Joy’s gear 'Those of the 
low-])ressure cylinders are placed below the cylinders (an 
arrangement which has the advantage of lotting the valve 
fall away from the port-face when the engine is running 
down lull with the steam-valve closed), the valve of the 
Inrgo cylinder is above it. The arrangement is completely 
svinmetrical , it has the important mechanical advantage 
of dispensing with coupling rods, while retaining the 


greatei tractive powei of four dnvers, only one axle is 
cranked, and that with a single crank in the centre, which 
leaves ample room for long bearings A plan of Mr 
Webb’s engine, half in section, is given in fig 140 The 
results of Mr Webb’s experiments have been, in his judg- 
menti so satisfactory that for express passenger service In 
IS now bmlding engines only of the compound type Tn 
some recent examples the small cylinders are 14 inclio 
and the large cylinder 30 inches in diameter, with a stroke 
of 24 inches, and the boiler pressure is 175 fli Engine-, 
of the same type are also being introduced in India, South 
America, and the continent of Europe. 

236 Experiments on the saving of fuel by compound 
iiig locomotives point to an economy of from 10 to 20 jier 
cent It may be expected, for rea'<ons which have been 
discussed above, that a compound engine, even when 
working at the high speed of a locomotive, will have i 
somewhat higher efficienc) than a non-compound piigino 
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But, apart from this, an important merit of the compound 
system is that, -while it ahsoVulely prevents the grade of 
expansion from being reduced below a certain minimum, 
depending on the ratio of cylinder volumes, it also permits 
a comparatively high degree of evpansion, -nliicli in an 
ordinary locomotive would involve the use of specially 
largo cylmders and a separate cut-off vaUc Exjieniucnts 
on the steam jacketing of locomotuo cybudors have not 
hitherto been attended by success. 

Traiuwuy 237 Tiamtmi/ locomotives for the most part resemble 
loco- railway locomotives in the general features of their design 
inobvai boiler 18 of the usual locomotuo tjpo A. pair of 
cyhnders in front, either inside or outside the framis, arc 
connected directly to the hindmost of two coupled driving 
axles Giving to the smallness of the driving wheels, the 
axles lie near the road, and the cylinders are set sloping at 
a considerable angle upwards to keep them clear of dirt 
To prevent the discharge of steam into the atmosphere, 
the 6\haust steam is often led into an atmosphcrii. con- 
denser, consisting of a largo number of pipes set on tho 
top of the engine, and exposed to free contact wnth tho 
air In some instances the common locomotuo type is 
widely departed from a mixed vertical and horizontal 
boiler IS used, and the engine is connected to the druing 
axle by worm wheel or other gear, or by a rocking loNcr 
between the connecting-rod and the crank ^ 

Firelesg 238 In the “ fireless ” tramway locomotu o of 31 Lton 
m^va a reservoir which takes the place of an ordinary 

boiler IS charged at the beginning of tho journey with 
water heated under pressure by injecting steam from 
stationary boilers at a pressure of 15 atmospheres Tlio 
thermal capacity of the water is sufiicient — without further 
addition of heat — to supply steam to tho engine during 
the journey, at a pressure which gradually falls off ^ Tho 
system has not come into general use. 

239 Several forms of tramway engine ha\ e been devised 
in -which the motive power is supplied bj compressed air * 
In the Mekarski system the compressed air, on its way 
from the reservoir to the cylinders, passes through u vessel 
containing hot water and steam under pressure (charged 
M m Francq's system, by injecting steam at a station)’ 
In this way the air is heated, and may then expand in the 
cylinder without having its temperature lowered to an 
objectionable degree 

road4ocomohve* or traction-engines have 
8* usually a boiler of the locomotive type, with a cylinder or 
compound pair of cyhnders, generally ou the top, dnvinir 
a shaft from which motion is taken by a gearing chain or 
^lur-wheels to a single driving axle at the fire box end 
Ihe engine is steered by means of a leading axle, whose 
d. ration .8 controlled by a handwheel and chain gew 
^ ^urning the driving-wheels are connected 

to t eir axle by a differential or compensating gear which 
allows them to revolve at different speeds. Thm^s a set 
of four hevel-wheds Uke White’s dynamometer couphne 
the outside bevel wheels are attached to the divine- 
wheels, the intermediate ones, which gear with thes& 
turn in beanngs m a revolvmg wheel driven by the 

^ at the same speed, but if one ^ 

turning a curve) it acts 
gea'r.ldS 

.0 1.™ 
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[aiu and oas 

I by Mr B W Thomson’s plan of surrounding each wheel 
. w ith n thick tj re of iiidia rubber, protected on the outside 
by nil armour of small plates lu most modern traction 
engines tho run is itself rigid, but is connected to the nave 
tlirmigli a system of springs winch allow it to take up an 
eccentric jiosition, and tho tjrcs have skew bars ou the 
surface to increase their adhcaioii to the road 

\IV An VM) 0\s tsmsi-'i 

241 Uiidoi tins head -wo niaj ineltulc all heat-engines Vimmt 
in which tho working substance is air, or the giu-cous pro- 
ducts of tho combustion of fuel and air, whether the fuel 

bo itself solid, liquid, or gaseous When nir alono forms 
tho working substance, it receives heat from an external 
furnace by conduction through the walls of n containing 
vessel, as the working aiibsiniico in tho steam-engine takes 
in heat through the shell of tho boiler \n engine sup- 
plied with hast in this wnA innj be uillcd an ejternnl- 
combu^lmi engine, to distniginsU it from n very uiqiortant 
class of engines in winch tho eninbustum w Inch supplies 
heat occurs withm a closed chamber containing the work- 
ing substanco The ordinary coil giu cxplosiv o engine is 
the most common type of intertml-combtisUon cngiuu 

242 Compared with an engine using saturatcel stcaiii, 
air and gas engines have the importiint advantago that tho 
tempemturo and the presbiiro of the working substuuco 
are independent of one another Honco it bcconics jms- 
stblo to use an upper limit of temperaturo greatly higher 
than in the ordinary sfeain engine, and if tho lower limit 
is not correspondingly raised an increase of tlicnnodviiamic 
cfficiciicv results. It is true that the sutne advantage 
might bo obtained in tho case of stponi, by excessive sujicr- 
heating, but this would mean substantially tbc conversion 
of the engine into the type wo are now cousidcnng, tho 
working suhbtuuco being then steam gas 

243 A simple, thermislv imimcath js-rfcet form of cxteriiiil 
^mbustion mr eugmo wouhl be one following Carnot sev clefs ■JOl. 
in wliith beat m rccincil wbilo tJio nir is nt tin highest temiKm- 
taro Ti, «ic uir mcauwhilo cxjiimlmg isotUiriinllv After tliM tlw 

supply of beat is stoiqwl, ami the air is nllowisl to expand adia 
iwtirally until Its tomiierotnro falls to the lower extrenit t 
At tins it IS compn-sMd isothennvllv giving out hwit, mid finnllv 

initial hVh tlil 

storing the luat in a re engtac 
teller itor, from whieli it 
will nftenvards Ik taUn 
lip and so jirotlnec tho 
elevation of tompetatwro 
from T. to T. v\ Incli m 
till above evtlowaa pir 
formed by adiabatic com 
^ prcssioii 

Stirling’s air engine, m which tins 
action approximated to the perfect 
cycle desonlHid In § 64, is dingrimnfic 

nllv shown m fig 141 ^ it a cWl 

vessel contniningnir, externally heated 
bv n fiimace beneath iL A pipe from 
the lop of A leads to tho vvorUng cvl 
mder B At tho top of A 13 a refn 
gmtor C, consisting of jujits throiicU 
which cold water circulates. In A 
there is a displacer plunger D, which 
is driven o\ the engine , when this is 
the air in A is heated, whereas 
when p 18 lowered the mr in A is 
brought into contact with the rofnecr 
otor anti cooled On its wav from the 
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piston innkcs its ilonii stroke (lu tho nttunl ciigiiio tlio working ! 
cjhiidurwns double noting, another licntiiig ^ 08 sel, iirtcisely like 
A, being (.oiiiiLotcd with the cylinder 1) nboi e tho piston), this coni 
prooscsthunir isotlionnall}, the huit piodiiccd bj coiiiprtssioii boiiig 
taken up b} C Finally tliu pluiigtr is raised, and tho working nir 
ng-iin jiassps throngji tho regcnoratoi, taking up tho liont it loft 
thirc, and rising to n The IhoorLtical indicator diagram lias boon 
giieninflg IS 

245 Tho actual foiiiis in whioh Stirlings ongiiio was usednro 
do.scribod in two iiatoiits bj 11 A J Stirling (1827 and 1840*) An 
important ftaturo iii them was that the an wius romnressod (b} 
means of a pump) to a pressure gnatl^ nbm o that of tho atmo 
sphere Stining’s c} do is tin oroticall^ perfect w hntu\ or tno donsit} 
ot the working air, and comprissioii did not in his cose increase what 
inn} bo called the theoretical tlicniiod} nninic c/henney It did, 
lioworor, ten gnatl} increase the mcchniiicnl eiricionci, niitl also, 
wliat 18 of speeinl importance, it luert'ased the amount of power 
}ioldcd b} an engine of giioii size To sie this it is siiflicieiit to 
eoiisider that witli eonipresseil nir n greater amount of heat was 
dealt W'lth in each stroke of tho engine, and thoreforo n greater 
amount of woik was proilucctl Prnctieallj it also incronaed tho 
thorinodrunniie oiRcicncy by reducing tho ratio of tho heat wasted 
bi external conduction and radiation to the whole heal 
A double acting Stirling engine of 50 1 H P , used iii 1843 at tho 
Dundee foundry, appears to have realized an cflicionc} of 0 3, and, 
notwithstanding \ory inadequate means of heating tho air, con- 
sumed onlj 1 7 lb of coal per I H P iioi hour * This oiigiiio re 
inuincd at work for three jenrs, but was fiiialh abandoned on 
ae count of tho failure of tho heating itssols In some forms of 
'Stirling's engiiio tho regenerator w as a seiKamto i tssol , in others 
tho ]iluuger D was itself constructed to sene ns regenerator hi 
tilling it w ith ware gauze and leaving holts at top nud bottom for 
the pasMigo of the nir through it 

Ericsson's 246 Another mode of using tho regenerator was introdueeil in 
America bj Ericsson, in an cnpno wliicli also failed, jiartlv bceause 
tho heating surfaces became burnt, and pnrtlj bccnuso their area was 
insuihciciit III Enesson'a engine tho temperature of tho working 
substance i« changed (b\ passing through the regoiiemtor) while 
tlio pressure remains constant Cold air is compressed b} n pump 
into a wcoivtr, from which it passes through a regem rator into tho 
working e\ Under In so passing it olisorbs heat from tho reg< no 
rator and expands. Tlie air in tho cj Under is then further expanded 
hi taking in heat from a furnace uiuh r the oj Under Tho ool*; 


air 

engine 


Internal 

coinbns 

tioii 

engines. 


eomploted bj the discharge of tho air through tho rcgoiu mtor The 
indicator diiigrain approximates to n form bouudWb} two isotlier 
iiials and two lines of constant pressure ® , , , , 

247 ExtcnialU -heatwl aircugines are now omploied onU 
aery small powers— -from a fraction of 1 H P up to about 3 If P 
Powerful engines of tins t}qH) are impracticable on aceoimt of their 
relatnel} enonnous bulk Those that are now manufactured 
resemble tho onginal Stirling engine acn closol} in the main 
features of their action, and comprise cssentiall} tho same organs. 

248 Jnlernal-comhuslxon engines form a far more important class 
of motore The earliest example of this class njipcars to hat o been 
the hot air ongiiio of Sir Gcoigo Cn}lo\,' of which ■\Vcnhani’8« and 
Buckett's" engines are recent fonns. In those engines coal or coke 
IS burnt under iirossuro in a closed ehambor, to wliinh the fuel is 
fwl tliroiigh a species of nir lock Air for combustion is supplied 
1)\ a compressing pump, and the engine is goiei-ncd by means of a 
distnbuting x nl vo w Inch supplies a greater or less proportion of the 
air below the fire ns the engine nine slow or fast Tho products of 
lombustion, whoso volume is iiirroascd bj their rise in tempera 
ture, iiass into a xvorking cj Under, raising tho mston yflioii a 
certain fraction of tho stroke is oxer tho snnplx of hot gns is 

1 «n,i tl.n (maps iu tho ex Under oxiinnd, doing more work 

During the return stroke 


stopped, and tho gases lu tho ex Under oyinmi 

and becoming reduced in tompemturo. Dunim 

thox arc discharged into tho ntraosphero, and the pump takes in a 


reduced in tompemturo. 

arged into tho atraospher., • , n • . 4 . 

fresh supply of air Fig 142 is a dingmm section of the Buckott 
engine A is the working piston, the form of xxhich is such ns to 
xirotcct tho tight sliding surface (at tho top) from contact with 
the hot gases , B is tho compressing pump, C tho x nix e by whimi the 
governor regulates the mto at winch fuel is tonsunied, and D tho 

air look through which fuel IS supplied s. 

049 In engines of this class the degree to xvhich tho action is 
thermodynamicall} officient dejicnds ven largely on the amount 
of cooling the goscs undergo by adiobntic or ncnrl} adimmlic 
expansion® under the xvorking pfston ■Witliout n 
expansion the tlionuod}ii ttniic ndvnntngo of a high initial tun 


TtIio 1827 iwlent 1* ropmrtuctd In i itnklns la-cturu nn Gni «nU Cs'ert® 
I nclnis Wr An? . Heat Lcctnas, 18M-S4 Sin nl«) itin Proc J«U CJ. 

It^iklno s Steam Snglne, p 867 Hio connnmpHon per lirako U V wns 

"'S“i'o?^'dl«minn ofEriesionB engine neoltankinon SleomAfiplnt, or Proe Jiut 

■^r*of"d«.Jrip«on of noblMona, B«Uo} i, and Riders hotair engines «e 

f F JenUn, foe. eff Fig M8 >* hUten from this paper 


{loraturo IS lost , but, ns tho gases have to be discharged at atmo- 
sidiono pressure, a largo ratio of oximnsion is jiossiblc oniy whoa 
tlioro is much initial compression Compression is thuiofore on 
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essential condition, xnthout which a heat engine of this type eitii 
not bo made oflicioiit It is olso, ns lias nlreadj been iwmtwl out, 
essential m nil air engines to tho dex elopment of a fair amount of 
iiower by an engine of inodomte bulk 

250 Internal combustion engines using solid fuel linie hitherto Petro 
been little used, and that onl} for sninll powers. Sovoml small leuni 
engines ompio} liquid fuel (nnmcl}, pttrolonm) injected 111 a state engines 
of spmx , or even \ aponzed before eii lenng the eombiistion-chamber 
111 some forms, of which the Bmjtoii jiotrolcnm eiigiiic is a txpo, 
combustion occurs ns tho fuel is in|oetcd , m otliors the action 
npiironches closol} that of ffas-e)ifftvcs, that is to sax, of engines Gas 
Ml whioh fuel (generally coal gns) is supplioil in a loirfoctly goMons engines 
Htato, nud 18 burnt m a more or loss explosive manner These 
Inst are the only heat oiigines that have ns }ct entered into senous 
competition with steam engines , , , , , 

261 The earliest gns ongmo to lu brought into nroctlcal use Lenoir 
w ns that of Lenoir (1860) Dnnng the first jiiirt of the stroke air 
and gas 111 proportions suitable for combustion, were drawn into 
Ibo cxlindor At about half stroke tlie inlit xaho closed, and 
tho mixture xvns iramcdiately oxplmlod by an olectne spark The 
heated pi-odncts of eoinbustion then did work on tho piston dur 
lug the remainder of tho forward stroke, ond wore expelled diiring 
the back stroke The engine was double acting, and the cylinder 
xvns prex ented from liecoming cxccssix el} lientetl b} a easing through 
wliicL xvntcr xvns kept circulating The water jacket has been re 

toincd in nearly all later gns engines. ^ i^os 

An indicator diagram from a Lenoir engine is shown in fig 143 
After explosion the lino falls, partly from expansion, 1 d imftly 
from the cooling notion of tho ejliiidor walls , 
on the other hand, its level is to some extent 
inaintnincit tho plioiionieiioii of nitor uuni 

iiiE. xvhicli xnll bo discussed Inter In this . ^ 

,ngiiio,chicflx because there xj-ns no compres Fm 
Sion, tiic heat romoxctl b} the water jacket 
bore an exceedingly Inigo proi’ortion to tho whole hea^ and the 
oifieioucy was comparatix oly low , about 96 cubic 

used i)or liorsi i>ower per hour Hngou s engine, intr^nccd five Hugon 
xenre Inter, was n non compressixo engine xep' similar to Uiioi^s 
A novel feature iii it was the mioction of a u t of cold water to keep 
tho cxlindcr from becoming too hot These engines are iioxx 
obsoleta , tho they bolougod to, in which the 
coninressod before explosion, is now represented bj oim small 
ongmo-BiscliofTa-tlio meclinnical simplicit} 

its wmpnratixely wasteful action in cortaiii cases whore but litUo 
power 18 required 

262 In 1866 Otto and Laugen introduced a cunous en 
cine,® xvhicb, us to economy of gns, xras distinctly superior to 
Tts predecessors Like them it did not use compression ^lo 
explosion occurred early in the stroke, in a vertical cylinder, 
undei a piston winch was free to rise without doing xvork 
on the engine shaft The piston rose w itli grrot ' « 

80 that the expansion was much more 

than in earlier engines Then after the 

the ton of its range the gases cooled, and their p 

fell Slow thafof the a Jp here , tho pist on consequently 

ii , 1 - Jour FranHlnJ«>' 1866 

s Pne. Jatl Meek, 187.> 
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came down, this time in gear \Mth the shaft, and doing 
work The burnt gases were discharged dnnng the last 
part of the down stroke. A fnction-couphng allowed the 
piston to be automatically thrown out of gear when nsing, 
and into gear when descending This “ atmospheric ” gas 
engine used about 40 cubic feet of gas per horse-power 
per hour, and came mto somewhat extensive use m spite 
of its noisy and spasmodic action. After a few years it 
u-as displaced by a greatly improved type, in which the 
direct action of Lenoir's engine was restored, but the gases 
were compressed before ignition 
253 Dr Otto’s “sdent” engine, introduced m 1876, 
was the first successful motor of the modern type It is a 
single acting engme, generally horizontal in form, and the 
explosive mixture is compressed in the working cylinder 
Itself This IS done by making the cycle of the action 
extend through two revolutions of the engine During 
the first forward stroke gas and air are drawn in by the 
piston Dnnng the first back-stroke the mixture is com- 
pressed into a large clearance space at the cud of the 
(grhnder The mixture is then ignited, and the second 
forward stroke (which is the only worfang stroke in the 
cycle) IS performed under the pressure of the heated pro- 
ducts of combustion Dnnng the second back stroke the 
products are discharged, with the excejition of so much as 
remains in the clearance space, which serves to dilute the 
explosive mixture in the next cycla The pnncipal parts 
of Otto’s engine (as made by Messrs Crossley) are shown 
in the diagram section, fig 144. The cyhnder is kept 


cool by a water-jacket AA B 
IS the clearance space into which 
the mixture is compressed before 
explosion Its volume is usuallj about two-thirds of the 
stroke, or 40 per cent, of the whole volume to which the 
gases afterwards expand C is the exhaust-vali e, which is 
opened dunng the second back-stroke of each cycle Gas 
and air are admitted at D, through a slide-valve i; which 
i^iprocates once in each complete cycle of two revolutions. 
This shde-valve is shown to a larger scale in fig 145, in 
lai fa) position it occupies while gas 

r~^ ■' ' Ju - VCIj u — ' ®^ering from g and air &om 

l — a To ignite the mixture a gas- 
jet IS kept bummg at c. In the 
ns.m slide-valve there is an igniting 

port d, which is supphed with gas 
from a g^ve in the cover As the shde moves towards 
the nght’ the igniting port d carries a flame from c to D 
^chmg D a little of the compressed mixture 
'uniting port by a amaU open 
mg which does not appear in the figure, and by the time 
contents of d are so much raised in pres- 
S rvh T" ®0“'>’^tion that a tongue of flame shoots 

mixture there. The speed is 
plfif whpffh governor, which cuts off the su|>- 

c^ntiallj the ^m^i^ m 



i IS introduced, with the effect of allowing an explosion to 
1 take place in the working cylinder once in eiery revolution 
I As in Otto’s, there is a large clearance space behind the 
I piston, and the mixture is compressed into this space by the 
backward movement of the working piston. The pecuhar- 
' ity of the engine hes in the manner in which the charge is 
^ introduced. As the piston advances after an explosion it 
uncovers exhaust ports in the sides of the cyhnder, close 
to the end of its forward stroka While it is passing the 
dead-point there the plunger of the chargmg cylinder 
(which has meanwhile taken in a mixture of gas and air) 
dehvers this mixture into the cylinder, dnving the products 
of the previous combustion out of the cylinder through 
the exliaust porta The charging cylinder is so arranged 
that the first part of the charge consists almost wholly of 
air, and this is followed by the explosive mixture of gas 
and air The working piston then returns, closmg the 
exhaust ports and compressing the mixture^ which is 
igmted after compression by means of a slide-valve similnr 
to Otto’a In Otto’s engme the explosive mixture is 
diluted, and the sharpness of the explosion thereby reduced, 
by the residue of burnt products which fill the clearance 
space at the end of the discharge stroka In Clerk’s en- 
gine the mixture is diluted by an excess of air It does 
not appear that this difference has any material effect on 
the action 

255 Over 20,000 Otto engmes are now m use, of power 
ranging up to about 40 H P Besides the engines which 
have been named, others are manufactured in which the 

operations are essentially of the same kind, though in 
some cases the mechanical details are widely varied 
Ih one of these, Mr Atkinson’s ingenious “ differen- 
tial” engine, the working chamber consists of the 
space between two pistons working in one cylinder 
Dunng exhaust the pistons come close together , they 
recede from each other to take in a fresh charge, 
they approach for compression , and finally they re- 
cede again very rapidly and farther than before, after 
Ignition of the mixture, thus giving a comparatively 
large ratio of expansion At the same time, by mov- 
ing bodily along through the cylinder, the pistons 
uncover admission and exhaust ports and an igmtion- 
tube, which is kept permanently incandescent. 

256 If the exjilosion of a gaseous mixture were practi- Theo 
rally instanteneous, producing at once all the heat due to rehcal 
tbe chemical reaction, and if the expansion and compres- 

Sion were adiabatic, the theoretical indicator diagram of 
an engine of the Otto lype would haie the form shown in e™ 
-o fig 146 OA represents the volume of 
clrarauce, AB is the admission, at atmo- 
sphenc pressure, BC is the compression 
(which IS assumed to be adiabatic), CD is 
^ the nse of pressure caused by 

explosion , DE is adiabatic ex- 
pansion dunng the working 
EBA 18 the exhaust 
^e height of the point D above 
1 ® may be calculated when we 

about WiS “ constitution which explosion bnngs 

employed this last^^p^”^ ordinarily 

leS^^fl “ 1 ‘ consideration may generally be ne/- 

than 2 per cent *f^° products would differ by less 
explosion if bntii '^olnme of the mixture before 
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diagrams of gas engines is found to bo in all cases mncli 
less than the calouluted rise of pressure winch would bo 
caused by a strit tly instantaneous explosion An actual 
diagram from an Otto engine working in its normal 
manner is given in fig 147, where the reference letters 
^ distinguish the parts of a complete cj'cle, 

ns in fig 146 It shows a rapid n&e of 
pressure on explosion, so rapid that the vol- 
ume has not i eiy materially altered when 
the maximum of 
pressure is reached , 
and the specific heat 
at constant volume 
may therefore be 
used without serious 
error in calculating 
the amount of heat which this rise accounts for When 
this calculation is iiiade,^ it turns out that only about 60 
or 70 per cent of the potential heat of combustion in the 
mixture is required to produce the rise of temperature 
corresiionding to the point of greatest pressure The re 
inainder continues to bo slow ly ev olved during the subse- 
quent expansion of the hot gases The process of com- 
bustion — a term evidently more appropriate than explosion 
— IS essentially gradual , w hen ignition takes place it be 
gins rapidly, but it continues to go on at a diminishing 
rate throughout the stroke. That part w hich takes place 
after the maximum pressure is passed is the phenomenon 
of after-burning to which allusion has been made above. 

258 The existence of “after-burning" is proved not onlj 
by the fact that the maximum jiressure after ignition is 
much less than it would be if combustion were then com- 
plete, but also bj the form which the curve of subsequent 
expansion takes During expansion the gases are losing 
much heat by conduction through the cylinder walls The 
water-jacket absorbs rather more than half of the whole 
heat developed in the engine,* and the greater part of this 
IS of course taken up from the gases during the working 
stroke Notwithstanding this loss, the curve of expansion 
does not fall much below the adiabatic curve , in some 
cases It even lies higher than the adiabatic curve This 
shows that the loss to the sides of the cylinder is being 
made up by continued development of heat within the 
gas The process of combustion is especially protracted 
when the explosiv e mixture ib weak in gas , the point of 

maximum pressure chen comes 
late 111 the stroke , and it is 
I probable that the products 

Fio 148— Otto Engine Dlajfrnm with discharged in the 
weak LxpinsiTo mistnra. exliaust Contain some incom- 



pletely-burnt fuel Fig 148 18 the indicator diagram of 
an Otto engine supplied with a mixture containing an ex- 
ceptionally large proportion of air it exhibits well the 
verj gradual character of the explosion in such a case. 

269 Much light has been thrown on this subject by 
the experiments of Mr Clerk, who has exploded mixtures 
of gas and air, and also mixtures of hydrogen and air, in 
a closed vessel furnished with an apparatus for recording 
the time rate of variation of pressure In these experi 
ments the pressure fell after the exjilosion only on account 
of the cooling action of the containing walls The tem- 
perature before ignition being known, it became possible 
to calculate from the diagrams of pressure the highest 
temperature reached during combustion (ou the assump- 
tion that the specific heat of the gases remained unchanged 


1 See two important papora by Mr Dognld Clerk “ On the Theory of the Gea 
Engliii iind ■■ On the Explosion of Homiigeneniu Ga-ieonsMIxtnres Min Proc 
Init C E 1882 and 188S Iteforenco shonld also be made on the subject of gas 
englnca generally to Mr Clork s book. The Oat Engine 1888 
a Clerk, foe eu Also, Hrooke and StewanI 1 an Eoitrand'i Fng Mag^ 1888 
Ayrton and reny Phi! Mag , July 1884t Slnby, Report quoted In F Jenkin a 
Letinrf Inst. C E., 1884 


at high temperatures), and to compare this with the tem 
perature which would have been produced had combustion 
been at once complete Mixtures of gas and air were 
exploded, the proportion of gas varying from to and 
the highest temperature produced was generally a little 
more than half that which would have been reached by 
instantaneous combustion of the mixture With the best 
proportion of coal-gas to air (1 to 6 or 7) the greatest 
pressure and hottest state was found one-twentieth of a 
second after ignition, and the temperature was then 1800° 

Cl } instead of 3800 , which would have been the value 
had all the heat been at once evolved With the weakest 
mixtures about half a second was taken to reach a maxi 
mum of temperature, and its value was 800° C , instead 
of 1800° C In this case, however, the degree of com- 
pleteness of the combustion is not fairly shown by a com- 
parison of these temperatures, since much coohng occurred 
during the relatively long interval that preceded the 
instant of greatest pressure. 

260 To explain the phenomenon of afterburning orDlggocm 
delayed combustion, it has been supposed that the high tioa, 
temperature to which the gases are raised in the first 
stages of the explosion prevents union from being com- 
pleted, — just as high temperature would dissociate the 
burnt gases were they already in chemical union, — until 

the fall of temperature by expansion and by the cooling 
action of the cylinder walls allows the process of union to 
go on The maximum temperature attained in the gas- 
engine IS high enough to cause a perceptible amount of 
dissociation of the burnt products , it may therefore be 
admitted that thirexplanation of delayed combustion is to 
some extent true On the other hand, the phenomenon 
IS most noticeable with mixtures weak in gas, m which 
the maximum temperature reached is low, and the dis- 
sociation efiect IS correspondingly small It appears, 
therefore, that dissociation is not the mam cause of the 
action , apart from it the process of combustion of a 
gaseous mixture is gradual, beginning fast and going on 
at a continuously-diminishing rate as the LOinbustible 
mixture becomes more add more diluted by the portions 
already burnt If the mixture is much diluted to begin 
with, the process is comparatively slow from the first 

261 Much stress has been laid by some makers of gas Stratifl 
engines on the desirability of having a stratified mixture •’stion 
of gases in the cylinder, with a part rich in gas near the 
Ignition port and a greater proportion of residual pioduct 

or air near the piston It has even been supposed that 
stratification of the gases is the cause of their gradual 
combustion Mr Clerk’s experiments are conclusive 
against this, the mixtures he used, which gave in some 
cases very gradual explosions, were allowed to stand long 
enough to become sensibly homogeneous In deabng with 
weak mixtures it is no doubt of advantage to hav e a small 
quantity of richer flmd close to the igniting port to start 
the ignition of the rest, — but beyond this stratification 
has probably little or no value And it may be questioned 
whether, in the ordinary working of a gas-engine, any 
general stratification can occur, w hen account is taken of 
the commotion which the air and gas cause as they rush into 
the cylinder at a speed exceeding that of an express train 

262 A compression gos-ongine of the Otto ty pe burns Effldenev 
from 20 to 26 cubic feet of coal gas per hour per indicated 

horse power Good coal-gas has a heating power equivn- 
lent to about 600,000 foot-pounds per cubic foot, and 
hence, with a consumjition of 20 cubic feet the efficiency 
which the engine realizes is nearly 0 2 The efficiency of 
a large steam engine is about 014, and in steam-engines 
that are small enough to be fairly compared with actual 
gas-engines the efficiency is not more than 0 1 The 
superiority of gas-engines over steam-engines, from the 
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thotmodynamic point of viovr, is 7:011 shown hj comparing 
their consumption of fuel In the steam engine ne fiml 
m good engines of large sire a consumption of 2 Bi or I'J Ih 
of coal per Lfl P ]ier hour, and by triple expansion tins 
is reduced in large marine engines to about 1^, lb On 
the otlier liand, in small jiower engines the consumption 
IS at least 2^ lb, and is generally 3 lb or more W lien Mr 
Dowson’s cheap gns,^ which is produced bj passing a 
mixtnre of superheated steam mid mr through red hot 
anthracite, is used to drnc an Otto piiginc, the consnini>- 
tion of coal has been found to be only 1 I lb per I II I* 
per hour, or Icss than half the amount used bj a steam 
engine of similar size MHiat gnes this comparison 
additional interest is the fact that the gas producer for n 
40 or 60 HP engine need not taho up more space than 
the boilet of a steam engmc of the same ]>oucr 

263 In another sense the gas engine is much less 
perfect than the steam-engine The actual cflicicncj of j 
the latter is abont half the ideal cfficicncj which a ^ictfcct i 
engine would show when working through tho same range 
of temperature In the gas engine tho actual is less thnn 
one fourth of the ideal efficicncj Taking the highast 
temperature as 1900° C — a value reached in some of 
Sir Clerk’s experiments — and tho lowest lemperaturo ns 
15° Cj tho efficiencj of a perfect engine would be 0 87, 
while that of the actual engine is 0 2 This oiili nicans 
that the gas-engine has all tlio greater margin for future 
improvement 

264 Ai present tho mam causes of waste in gas engines 
are the action of tho sides of the cjlindor and the wntcr- 

1 illn Pnf hit cr.vol ix*ia a sii 


inckct, and the high tompcmtnrc of tho exlmmt gases, 
'I’lic water lai ket absorhs about linlf tho whule heat only 
to keep (he cj Under cool enough to permit of Inhrication 
Tho waste gases nre discharged at a (cmpentiirc of nliout 
420’ C , mid so earn awni a large nmoiuit of heat whith 
might 111 part bo smed bj having ft greater ratio of expan 
aion, or bj the use of a regenerator Another source of 
thermod} namic imperfection is the afterburning, which 
gnes heat to the working suhstnnee nt a teinpcntiire 
lower than the maxi mum 

I In an engine constructed ba the late Sir \\ lUinin Siemens 
it was attempted to do awaj with nr reduce tho two^nam 
emiscs of loss— (1) by using a sc i>amtc combustion cliainbcr, 
distinct from the rylmder m wbirli the jnston worked, and 
(2) bj passing tho exhaust gnsas through a rtgenemtor, 
which afterwards gaxciiji heat to the incoming air and gas" 
The late Prof I Icemmg .Tonkin tndcaxourcd to attain the 
same ends 1>\ ndaptiilg the Stirling tvpoof ingmo to inter 
uni combustion, a mixture of gax and mr being oxplcKlcd 
under n difiplacer like that of fig 111 I’rnctical difliculties 
lime hitherto prevented regenerative internal combustion 
engines from coming info use, bnf it can Rcarcclj be doiibtefl 
that their dcvclojiment is only a qinsimn of time \\uh 
regard to the prohaMo future of heat enpnes, it is imjmrtmil 
to notice that the mtcrnal-combnsiion engine using go-seoiis 
fuel, though nircadv nitich more cflincnt than the steam 
engine, is crude and full of defects which further inven 
tion ought to remove, while the pteam engine has been 
iinproveil so far that little mcrcapc in its clhricncy can lie 
ox}iectcd, and more t hnn a little is nn)>Qssiblo (j i >_) 

A'**,'?.''"* Tl'”tv i^TTr (1 m 1 nclftr’^OB 7’nw" hit 

V r , Jr' 


AlHQlaletnnrtnhirr 5* 
49 

Adiabatic cxpanMnn IS* 
ol atcam CT T<i 
Allplle, 2 

Air endara, 2411.247 
SUrlIn(;a,M .■44-24.> 
Erieswna Sir 
Air itamp, 11 19a, 22s. 
Alsatian experiments SO 
90 

American experiments, 
80,90,93 

American loeomotire. 1S4 

389 

Anfmlar ndrance, 145 
Antl-primtng pipe, l-a 
Antomatlo expansisn 
Rear, 173-176 
UarrinR enRtnes, 19S 
Ileam-eujrines, 192 
Bearitiga, 195 
Belphtcm Id 
Bottle, 330 

Boneni, 133- 149 1 Car 
nlth, K 127 
*lre,l2T mi Gatto- 
Vray I29 tnlinlar ISO, 
verftcal ISl seetloital 
or tnbnlen^ 13’ Joeo- 
tnoUre, 133 _ 134 
marine, 13u nso of 
alne In, 140 
Boyle’s law, 2$. 

Bnuicn, 4 

Bremmeor Ma’shall Rear, 
15a 

Brntlierhood endno, 293 
Cataract 1(13 
Cawley 9 
Cbarleaalow 29 
Chimney dranRht 126 
C3rcnIatInR pnmp, 238 
K„8o 
Clanslns, 33, 75. 
Clearance, 78 

gas-endne, 354 
®4perfmenfs on explo- 

tlon, 259, 281 


CompnnnA endne, 17, 
111-123, 101( adran 
tatjes of 03, IK 
Compression In steam 
cadne^ 79 In nir anil 
BM endne*. Si„ fiS 
Condensation Initial 80- 
93 

Condenser 71, lOr, 23u 
CorlKsjfenr 174 endne, 
198 

Cnmisli boiler is ]ss, 
endne. 18 valve, 163 
Crank-cKoit, dioRnim of, 
J83-188. 

Cranlt shall, torsional vI 
liratlon of, 190 
Cmsbs Indicator 9S 
CnshlonlnR 70, 3nz 
Ciit-oU 73) Tnriatlon of 
159 173-175 
Cycle of operntlona, 9f 

Camot f, io, ca. 

j Cylinder rralbi, Inflnenco 
' of, 80-03 
Dash pot, 171 
I De Cans, 3 
Della 1 orta, 3 
DltRonal endnea, 315 
Dowson /(aa, 262. 

Drop In compound cn 
dnea 113. 

Dust fuel, 143 
Duty of endnes, is, 95 
Eecentric, 144 
Efficiency of a heal en 
R^n^ 23 94 perfect, 
4a 69 methods of 
testlntt, 97 102, remits 
of tests of, Sh, SB, lot 
of boUer and fnmaee, 
®5 of mechanism 
™ ot B»» endnea 
262 264 ^ 

Evans, la 
Exhaust 73 
Exhanst waste, 108 
Expansion, adlahaUe. 88 
Isothennal, 89’ 


A'sDrX- 

Tht numrralt reftr to Me eerifAot 
In steam-en , Indlralnr 14 na 911 

Indle-tlnr illairam " 
examplrsel liil)mi 
p-nnd 117-1"’ InRi 
endne^ 3jl —7 <• >■ 

Injector, ni - 

Internal eombnsllnn e 
dnrs,2i8. >ir4 
Internal enerpr 34 
fsochmn'sm of Rorertioi 
170 

fsotliermal eximnslnfl 5 
Joulea Cciahalent, Jl 
Jonie a law, 33 
Joj ralTB Rear, l„r 
IaP Uo 
Ijcad 14 
Leopold, 15 
Jlnir la. 

I Ink motion, 1 S-llw 
Uquid fntl, 143 
l4>caroollTc 2"9-24C 
carlj, 20, rnmp.mni 
274 23r tni nwas 
277-330 llrelpss,33s 
road 340 

LocDmolIre boiler. 173 
134 

Jt'AonRht, 10 90 
Vtallcts componnd loco 
motlre 334 

Karine enRlne*, 513-S"0 
Mechanical cqnlralcnl o 
heat, 23 

3tcchanlcBl stokers, 14*. 
Vfoseinp recorder, 18-* 
Eewcoroen 9 ]p 
OselllatlnR-erllndcr en- 
does, 216 

Ottos Rv.4ndne, 3^3 
Inpln, R 

Parallel motion 193-194 
Petmlcnm endnes, 2.10 
Piston packlnR J05 
Piston valres, ICl 
Pony truck, 230 
Potter, 10 

1?8 

Priming 94 


arinal 

docs R2 Incnmpirle 
74 work done In *a 
Expansion slblr-ralre I 7 
-I 0 

Expansive n«e of Mram 
14 72 

Peed pomp, 137 2*r 
I red water heater 17*. 
s-u 

Elr wheels fheory of 
JS9 

Forced drauRht 12f 141, 
2 ’8 

Fusible pIoR, 120 
Gallowar boiler, 1*9 
tubes, 127 

Oas-englnes 350 - 204 
Unolra 2al, Olio and 
LanRens,S«2) Ottos 
253 , Clerk s 2 4 
theory of, SjO-’ei, 
etltetency of, 303 -30,4 
Gases, permanent laws 
of, 28-33. 

Goretnom, 104-181, flis- 
MRapement, 170, dif 
fenmllal 178 marine. 
179 181 

Jfackwortli raire tear 
156 ’ 

Jfallaner 80, 90 
Ueat-englno de6ned, 1, 
theory of, 23-64 per 
feet 40 
neantefenllle, 7 
Hero of Alexandris 2 
nigh speed endnes, 107, 
202-204 
nim 22 80 9* 
nistorlcsl sketch S-*3 
llorixontal engine 195- 
217 

Homblower 17 
Horso-power, 14 mens 
nrement of 100 
Hunting, I7t 
Hnypen*, 7 
HydroHneter, 137 


I PriXll exTAHslon gear 
J 

1 nlsometrr “n« 

Puinilng endnes "0„. 

• s 

Qiiailmrle expansion en 
dnr , ijo rn 
I’adlal axle l«x "S', 
lladlat salse gears i-o 
I anklne 9-2 7 Ms 

stilrmenl of reennd 
law of Ihrrmodyna 
mte 48 
Peeclrer, 11* 
Itecrnemtlre sgasen 
does, *04 
IteRcnemtrr ol 
RiRnaull s law 11 , Ms 
rsjicitmenls nn stesm 
•7 

Ilelcnse 7" 
relief rings, in 
IlercralbllUy 43-4 eon- 

ditions of 50. 

1 cvcp,liiBRcir, l„'.|re: 

Jlichards s Indlrslor *s 
Ilntarr endnes */n 

inntnr (Oatrrl 
3l» 

SafciT raire 8 1*8, 

•'orerj /j, 

Xrparatnr 130 
Slde-lever engines, 313 
Siemens, 17s 264 
Slide s alrc, ihrtin of. 

J44-J60 ’ 

Spedtlclieal 71, of Raws, 
55 of sratcr »* 
Stahonary endnes, 191- 
312. 

Itcam, pmpcrlles of, 6._ 
57 Ident htat sit, 00 
saturated, 8, , super- 
heated 65, 65, den 
»«} of, 68, 75 t„i„, 
heat of, 01, Internal 
cnerRT of, ei ndia 
hatle expansion of 07, 
75, heat of formation 


of 0-1 Wf, 01 r* *4 
104 Isoheimst e» 
I leiB 'on of rr., 

Xloam g«s e. 

''cam Jacket 1] f, ps 
, vteam Inrl'nr *l’ 

I Virr)i|o.endo>’ JJ7 
1 xthlmg s ntr.s’ndne, .*.1 
) • '44- 4,. 

I Xun-nnil planet whee s 
1 15. 

I Tsndem endres III 
■ 'rtiermnlynaml'slasrsof 

-»7 

HmmsoT. Hr W „ 4* 

Tower s sphrilcal endne 
311 

Traction engines "to 
Tramwar Incomo lre« 
37.-’'* 

Trrrlllilck 10. 

Trfek raise lot 
Triple ex|ianslnn endnes 
il* -••2I-*-'3 
Trunk enRlnr 310- 
Valrrs. sUde l44-\0’ 
Rears, radial, I J-, 
expansion, MI pl.mn 

in , lift or disk 10 1 
CorILss, 174, thmtile 
1*3 eafeir 8 1 ’s 
Trick lol doubte- 
pottcil 1 I 

V ertiral mglnes, *ni *ia 
U all engines 201 
Watt 11 1* 11 14, i„ 
Webb* compound loco 
motlre, 2W 

V\ eight of endnf^ 2 ’8 
W Indlng endnes 19" 

W IreMlrawIng 77 
Wool! 17 

Woolf engine 111 
V\ orcestcr maniats of 5 
W orUng rolntanec 24 
W nrthlngton endne 200- 
207 

Zenner a slide raire dik 
Rram, 147 



S T E — S T E 


627 


STEAIil HAaiaiER Seo Hajimfu 
STEARINE, in commerce, designates a solid mivtnro 
of fatty acids (chiefly palmitic and stearic) 'nhicli is being 
jiroduced industrially from animal fats and used largely for 
the making of candles In chemistry it is a generic term 
for the three “esters ” derivable from glycerin, C! 3 H 5 (OH> 3 , 
by the replacement of one or more of the three (OHVs by 
the residue CigHjjOo, which, in stearic acid, is combined 
with “ H " Of these tri stearine, CjHf,(CisH,y02)3, is the 
most important, it occurs in animal fats only, largely m 
tallow It crystallizes from ether in white pearly nodules, 
insoluble in cold but easily soluble in boiling alcohol It 
can bo distilled undecomposed t/i vacuo On gradual e\- 
posure to higher temperatures it fuses at 55° C , it then 
resolidifies, and then fuses again (permanently) at 71° 5 
(Heintz) The specific gravitj of the liquid is 0 9245 at 
65° 5 C (Duffy) 

STEEL Seo Inox 

STEELE, Sir Richard (1672-1729), one of the most 
activ e and prominent men of letters in the reign of Queen 
Anne, inseparably associated in the history of literature 
wnth his personal friend Addison He cannot bo said to 
have lost in reputation by the partnership, because ho w-ns 
far inferior to Addison in purolj literar) gift, and it is 
Addison’s literary genius that has floated their joint work 
above ineroh journalistic colobritj’, but the advantage 
was not all on Steele’s side, inasmuch as Ins more brilliant 
coadjutor has usurped not a little of the merit nglitlj due 
to him Steele’s often-quoted generous acknowledgment 
of Addison’s services in JVie 2'at/ei has jiroved true in 
a somewhat different sense from that intended by the 
^iter — “I fared like a distressed prince, who calls in a 
powerful neighbour to liis aid , I was undone by my 
atrviliary , when I had once called him lu I could not 
subsist without dependence on him " The truth is that 
in this happy alliance the one was the complement of the 
other, and the balance of mutual advantage was much 
more nearly even than Steele claimed or posterity has 
generally allowed 

The famous literary pair were born in the same year, 
1672,— Steele in Dublin, the senior by less than two 
months Steele’s father, who is said to have been a 
lawyer, died befoic he liad reached liis sixth joar, but 
the boy found a protector in liis maternal uncle, Henry 
Gascoigne, secretaiv and confadontial agent to two suc- 
cessive dukes of Ormonde Through his influence he 
was nominated to the Charterhouse in 1684, and there 
first met with Addison Five yeais afterwards he pro- 
ceeded to Oxford, and was a postmaster at Jlorton when 
Addibon was a demy at Magdalen Their schoolboy 
friendship was continued at the utiiv ereitj , and probably 
helped to give a more serious turn to Steele's mind than 
his natural temperament would have taken under different 
companionship Addison’s reverend father also took an 
interest in the warmhearted young Irishman, but their 
combined influence did not steady him sufficiently to keeji 
Ins impulses within the lines of a regular career , without 
waiting for a degree he volunteered into the aiiuj, and 
servedlfor some time as a cadet “under the command of 
the unfortunate duke of Ormonde ” This escapade was 
made without his uncle’s consent, and cost him, according 
to his own account, "the succession to a very good estate 
in the count) of Wexford in Ireland ” Still, ho did not 
lack advancement in the profession ho had chosen A 
poem on the funeral of Queen Mary (1695), dedicated to 
Lord Cutts, colonel of the Coldstream Guards, brought 
him undoi the notice of that nobleman, who took the 
gentleman trooper into his household ns a secrotarj, made 
him an ofheer in his own regiment, and ultimatel) pro- 
cured for him a captaincj in Lord Lucas’s fusiliers 


His name was noted for promotion by King William, but 
the king’s death took place before anything had been 
done for Captain Steele He would seem to have 
remained in the army, though never on activ e service, for 
several years longer 

Steele probably owed the king’s favmur to honest admira- 
tion of the excellent principles of The Chn<ttian //cro, 
Ins first prose treatise, published in 1701 The “reforma- 
tion of manners’’ was a cherished purpose with King 
William and his consort, which they tned to effect bj 
proclamation and Act of Parliament, and a sensible well- 
written treatise, deploring the irregularity of the militarj 
character, and seeking to prove b) examples — the king 
himself among the numbei — “that no principles but 
those of I'eligion are sufiicicnt to make a great man,” was 
sure of attention Steele complained that the reception 
of The Chnstian ITeio by his comrades was not so resjicct- 
ful, the) persisted in trying him by his own standard, 
and would ^lot pass “the least levity in his words and 
actions ” without protest The sensitive and hot headed 
“ hero ” w ould seem to have been teased into fighting a 
duel, — his first and last, for he wounded his antagonist 
dangerousl), and from that time was a staunch opjionent 
of affairs of honour His uneasiness under the ridicule 
of his irreverent comrades had another curious result it 
mov'cd him to write a comedy “It was now incumbent 
upon him,” he sa)s, “to enliven his character, for which 
reason ho vvTit the comedv called The Fiinetal ” Although, 
however, it was Steele’s express purpose to free his 
character from the reproach of solemn dulncss, and prov c 
that ho could write ns smartly ns another, ho showed 
greater respect for decency than had for some time been 
the fashion on the stage Tlie purpose, afterwards more 
fully effected in his famous periodicals, of reconciling wit, 
good humour, and good breeding with virtuous conduct 
was already deliberately in Steele’s mind when he wrote 
his first comedy It was produced and published m 1701, 
vvns received on the stage with favour, and ovnng to its 
comparative purity helped, along with The Chn*t^an Hero, 
to commend its author to King William In his next 
romed), The Lyiiuj Lovn, oi the Lathe'f Tnewhlap, pro 
duced two years afterwards, in 1703, Steele’s moral purpose 
was directly avow ed , and the pla), according to his own 
statement, was “damned for its piety ” 7'he lender 
band, jirodiiced eighteen months Inter (in April l/Oo), 
thou'di not less pure in tone, was more successful , in this 
play he gave unmistakable evidence of his happ) genius 
for concciv ing and ombod) ing humorous t) pcs of clinroctcr, 
putting on the stage the jwrents or grandjinrcnts of Squire 
Western, Ton) Lumpkin, and L)dia Tjanguish It was 
seventooii years before Steele again tried his fortune on 
the stage with I'lte Conwwtii Loins, tbjj best and most 
successful of Ills comedies, produced in 1722 

Meantime the gallant captain had turned aside to 
another kind of literar) work, in which, with the assistance 
of his friend Addison, ho obtained a more enduring 
reputation There never was a tune when literar) talent 
was bO much sought after and revvaidcd b) statesmen 
Addison had alread) been waited on in “his liumble 
lodgings in the Haymarket,” and advanced to offico. when 
his friend the successful dramatist was aiipointcd to the 
offico of gazetteer This was m Ma) 1707 It was 
Steele’s first connexion with journalism The periodical 
was at that time taking the place of the 

instrument for working on public opinion IhrOartte 
gave little opening for the pin) of Steeles live ) ] , 

mam dutv. as ho sajs, having been to “ keep the iinjwr 

verv innocent and very insipid”, but P°’' |°j"ch his 

him familiar with a new field of enterprise 

inventive mind soon discerned materials for a project of 
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his ovm Tilt Tailer made ita first appearance on the 
12tli of April 1709 It was pnrtlj n nenspapor, a journal 
of politics and society, published three times a neck 
Steele’s position as gazetteer furnished him mth specinl 
advantages for political nens, and ns n popular habitui 
of coffee houses he ivas at no loss for social gossip lint 
Steele not only retailed and commented on social nens, a 
function in which he had been anticipated bj Defoe and 
others, he also introduced into The '/alter ns a special 
feature essays on general questions of manners and 
morality It is not strictly true that Steele nns tbo 
inventor of the English “essay,” — there ncro essajisls 
before the 18th ceiiturj', notably Conloj and Temple 
but he was the first to use the cssaj for periodical pnr 
poses, and he and Addison together do\ doped a distinct 
species, to which thej gnio a ])ermancnt character and in 
which they had many mutators. As a linmblcr motive 
for this fortunate venture Steele had the pinch of im- 
pecuniosity, duo rather to excess of expenditure than to 
smallness of income He had .£800 a year from his 
gazettoership, £100 as gentleman usher to Prince George, 
£800 from the Barbados estates of his first wife,' and 
some fortune by his second wife — ^^Irs "Marv Scurlock, 
the " Dear Prue ” of his charming letters But Steele 
lived in considerable state after this second iiiarriaf!C, 
and was reduced to the nec&ssitj of borrowing before 
he started 2’he Valter The assumed name of the editor 
was Isaac Bickerstaffe, but Addison discovered the real 
author in the sixth number, and began to contribute in 
the eighteenth It is only fair to Steele to state that the 
success of I'he Tatter was established before Addison joined 
him, and that Addison contributed to only forty two of 
the two hundred and seventy -one numbers that had 
appeared when the paper was stopped in January 1711 
Only two months elapsed between the stoppage of The 
Taller and the appearance of The Spednlm, which was 
the organ of the two friends from ifarcli 1, 1711 till 
•December 6, 1712 Addison was the chief contributor to 
the new \enture, and the lustorj of it belongs more to his 
life Nevertheless it is to bo remarked as cbaractenstic 
of the two vvnters that m this as m I'he Taller Addison 
g^erally follows Stcclc s lead in the choice of subjects 
The first suggestion of Sir lloger de Coverloy was Steele’s, 
although It was Addison tliat filled in the outline of a 
good natured country gentleman with the numerous little 
whimsicalities that convert Sir Boger into an amiable 
and exquisitely ridiculous provincial oddity Steele had 
neither the fineness of touch nor the humorous mnlico that 
gives hfe and distinction to Addison’s picture, the Sir 
Kogerof his original hasty sketch has good sense as well ns 
good nature, and the treatment is comparatively comnion- 
P^ce from a li^terary point of view, though unfortunately 
not commonplace in its chanty Steele’s suggestne 

S hS friSr skill 

followed by The Gmrdmn, the fimt 
number of which aiyearcd on the 12th of March 1713 
It had a much shorter career, extending to only a 
S^w^? seventy-five numbers, of whicli^Steele wJote 
eighty two and Addison fifty-three This was the last of 
his numerous periodi^ls in which he had thl L to of 
the gr^t essay, St But he continued for sevml vSm to 
project journals, under great variety of titles, some of 

convictions The Ena laihl,, 

.ome7aots“';:Son"hertavefc^^ 

Se. AVicn^^m, M«j 1, 1886, and Afr s/siV”" 


was started in iTanuary 1714, immcdmlely after the 
stoppage of The Griurituni^ to nasail the jiolicy of the Tory 
ministry The Jnrer, started some six weeks Inter, was 
more general in its aims, but it gave yvlaic in a month 
or two to The Jleaitei, a direct counterblast to the Toiy 
Lxamtner 'The Jingtifhman was resuscitated for another 
volume in 171*), and in tbc same year ho jwojcctcd in 
rapid succession three unsuccc.<«fnl ventures, — luten Tall, 
The Ten Table, and Chxl Chat Three vears later lie 
started his most famous jiolitical jinjior, 'Jhe J’lelexnn, 
rendered memorable by the fact that m it lie had to 
contend against Ins old ally Addison The subject of 
controversy between the two life long friends was Sunder- 
land s Peerage Bill Steele’s ln«t venture in journalism 
was The Theatre, 1719-20, tbc immediate occa.sion of 
which was tho revocation of Ins jiatcnt for Drury Ijinc 
So rendv was Steele in this kind of enterprise, winch he 
could nlwnys conduct single handed, that niqiartntly 
whenever ho felt strongly on any subject he at once started 
n journal to give vent to his feelings Besidc-s these 
journals he wrote also several )nmphlcts on pawing 
questions, — on the disgrace of Marlliorough in 1711, on 
tho fortifications of Dunkirk in 1711, on the “crisis’ 
in 1714, All AjHttngif jui htmtelj unit /ns Wrtltngt 
(important biogni]>hicaUv) in the same year, on the South 
Sea mania in 1720 

Tho fortunes of Slcelc as a zealous Wing varied with 
the fortunes of his party He lost his gazcttcership when 
the Tones came into power in 1710 Over the Dunkirk 
question he waxed so hot that he throw up a pension and 
a comnus-sioncrship of stamps, and \v ent into parliament 
ns member for Stockbndgc to attack the inimstiy with 
voice and vote as well ns with pen But he Imd not sat 
many weeks when he was expelled from the House for 
the language of Ins pamphlet on The (Jran*, which was 
Btigmatizcd ns seditious The Ai>att»}v alreidv mentioned 
Was his vindication of himself on tins occasion M itJi tlic 
accession of the house of Hnnover his fortunes changed 
Honours and substantial rewards were slmw crcfl iqion liim 
He was made a justice of tlie pence, deputy lieutenant of 
Middlesex, surveyor of the royal stables, gov ernor of the 
royal company ofconicdions — theJnst n lucrative post, niid 
was also knighted (ITlTi) After the siqqirLSsion of the 
Incobito rebellion he was npiiointed one of the commis 
sioners of forfeited estatas, and si»cnt some two venrs in 
Scotland in that cajmcitv He obtained a jiatent for n plan 
for bringing salmon nine from Ireland Differing from 

question of tlie Pcenige Bill in 
li l8, he was depmed of some of Ins offices, Imt when 
BaJpoJc became chanccUor of tho exchequer in 17‘’1 
he was reinstated But with nil lii, emoluments the 
imprudent, impulsive, ostentatious and generous Steele 
could never get clear of financial difticiilties, and he vvius 

3^ w ™ ^'24 and live in the 

country He spent his last years on lus wife’s estate of 
Llangimnor in IVnl^, and lus health broken down l,y n 
paralytic seizure, died on the 1st of September 1729 

A selectioii from Steele’s cssavs hen geen wbtcil In Mr Aiislin 

£nJZ ZrlhT^"'' '« Mr UiiRs^soric of 

the La o ^ Jn London in 12'50 at the steelyard on 
Henn In in^i 050 l^ridgoVlmrf 

Cornwall, conferred on them important privdeues. 

T.on,iL enterprise that tbo earlv trade of 

on theco^Lin't^o^tk’ continued to flourish till, 

P he Merchant Adventurers in the reign 
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of Edwaid VI, tbej wore dcprucd of thou pmilegos 
Though Hamburg and Liibcck sout amba'isadois to tntor- 
ccdo for tlicm, they cro not reinstated in tlioir monopolies, 
but the} succeeded m maintaining a footing in London 
till ovpclled b} Elizabeth m 1697 Their beautiful guild , 
hall 111 Thames Street, described b} Stow, was made a 
na\al store-house It contained two famous pictures, 
painted in distemper by Holbein, representing Poverty 
and Etches, which wore presented by the Hansc merchants 
to Hour}, prince of Wales, and caiiie into the possession 
of Charles I, but are supposed to haio iierishod in the 
fire which dcstio}cd ■\Yhitchall 
STEEN, tLvx Havicks^ (1G2C-1G79), subject-paintor, 
was born at Leyden in 1C2G, the son of n brewer of the 
place Ho studied at Utrecht under Nicholas Knuffer, an 
historical painter, and about 1G4I went to Haarlotn, where 
he woilvcd under Adrian \nn Ostade and under Jan \an 
Goijcn, whose daughter lie married in 1GI9 In the 
previous }car ho had joined the painters’ guild of the 
cit} III 1GG7 ho IS said to ha\o boon a brewer at Delft, 
a id 111 1G72 ho locencd municipal authority to open a 
ta\ern The accounts of his life, howcior, are lory con- 
fused and conflicting Some biographers have asserted 
that ho was a drunkard and of dissolute life, but the 
number of his works — Van 'Westrhoono, in his Jau Steen, 
J'twk sill VAit cn Holland, has catalogued nearly fi\o 
hundred— is sufliciont in itself to disproio the charge 
His later pictures bear marks of linsto and are less care- 
full} finished than those of his carliei period Ho died 
at Lejdcu iii 1G79 

The works of Jan Steen are distinguished by correct 
ness of drawing, ndimmblo freedom and spirit of touch, 
and clearness and traiisparcnc} of colouring But their 
true greatuess is duo to thou intelloetuol qualities In 
the wide range of hts subjects, aud their dramatic charac- 
ter, ho surpasses all the Dutch figure painters, with the 
single exception of Ecmbrandt His productions range 
from the statelj interiors of graio and wealthy citirons to 
taxorn scenes of jollity and debauch He painted chem- 
ists in their laboratories, doctors at the bedside of their 
patients, card parties, marriage feasts, and the festivals of 
St Nicholas and Twelfth Night,— oven religious subjects, 
though in these ho was least successful His rendering of 
children is cspccinll} delightful Dealing often with the 
coarser side of things, his work is full of humour, ho do 
picts the coniodj of human life in a spirit of very genial 
toleration, but now and again theie appear keenly telling 
touches of satire which recall such a pictorial moralist ns 
Hogarth 

The National Gallory tontaiiis one pioturo bj Jan Steon, — tho 
Musio Jfnstcr , ami other oxcollout ovninplcs of Ins art nro pro 
son 0(1 in tho liojal, tho Duto, tho Ashburton, and tho Northbiwk 
collections, at Ajisloj llouso and Bndgowatcr House, and m tho 
willencs of Tho Ilague, Amstordoin, ami the HermiUgo, St Potors 
burg 

STEFFANI, Agostino (1656-1730), ecclosiostic, diplo 
matibt, and iniisical composer, was born at Castolfranco in 
1G56, and at a v ery early ago was admitted as a chorister 
at St Jlnrlv’s in Voiiico In 1667 the beauty of his voice 
attracted tho attention of Count Tattonhuch, by whom he 
was taken to Munich, whore his education was completed 
at the expense of Ferdinand Maria, elector of Bavaria, 
vvlio appointed him “ Churfurstlichor Kammor- und Hof- 
musikus,” and granted him a liberal salary After receiving 
instruction from Johann Knspar Korl, and possibly Ercolo 
Bornabci, ho was sent in 1673 to study in Borne, whore, 
among other works, ho composed six motets, tho original 
MSS of winch are now in tho Fitzwilliain Museum at 
Cambridge On his return to JIumch in 1674 ho pub 
hshod Ins first work, Psalmodia Vespotina, a part of which 
was reprinted in Martini’s Saggio di Gontiappmto in 1674 


In 1675 ho was appointed court orgamst, and in 1680 he 
was ordained priest, with tho title of ahbato of Lepsmg 
Uis ecclesiastical status did not, however, prevent him 
from turning his attention to the stage, for which, at 
diiforont periods of his life, ho composed works which un 
doubtodly exorcised a potent influence upon the dramatic 
music of tho period Of his first opera, Maivo Awelto, 
produced at Munich in 1681, tho only copy known to 
exist is a MS scoio preserved in the royal library at 
Buckingham palace It was followed by Solone in 1685, 
Sctvio Tulho in 1686, Alanco in 1687, and Hxohe in 1688 , 
but of these four last named works no trace can now bo 
discoi ored Htohe was tho lust opera Stoffam composed 
at Itlunich Notwithstanding tho favour shown to him 
by tho elector Maximilian Emanuel, ho accepted in 1689 
the appointment of kapellmeister at tho court of Hanover, 
where ho speedily gained tho goodwill of Ernest Augustus, 
duke of Brunswick-Liinoburg (afterwards raised to tho 
dignity of elector of Hanover), the duchess Sophia 
Charlotte (afterwards oloctress of Brandenburg), tho 
philosopher Leibnitz, tho abbato Ortonsio ilauro, and 
many men of letters and intolligonco, and where, in 1710, 
ho showed great kindness to Handel, who was tlion just 
ontonng upon his glorious career He inaugurated a long 
senes of triumphs in Hanover by composing, for tho 
opening of the now opera house in 1689, an oiiora called 
JSni ICO if Leone, which was produced with extraordmory 
splendour and achieved an inimonso reputation For tho 
same theatre ho composed La Lotla dlEicole con Achilleo 
111 1689, La Snperbia ^Alessandio in 1690, O/lando 
Genet oso m 1691, Le Jtivah Concoidi in 1692, Zu LibatiX 
Contenta in 1693, I Tnonfi del Falo md J Baccanah m 
1695, and Bnseidein 1696 The libretto of Buseide is 
by Palmiori Those of most if not all tho others are by 
tho abbate Monro Tho scores are preserved at Buck- 
ingham palace, where, m company with five volumes of 
songs and three of duets, they form part of tho collec 
tion brought to England by tho olcctoi of Hanover in 
1714 But it was not only as a musician that Steffam 
distinguished himself in his now homo Tho elevation of 
Ernest Aug^ustus to the electorate in 1692 led to difficul- 
ties, for tho arrangement of which it was necessary that 
on ambassador should visit tho various German courts, 
armed with a considerable amount of diplomatic power 
TJio accomijlished abbato was sent on this delicate mission 
in 1696, with tho title of envoy extraordinary, and ho 
fulfilled his difficult task so well that Pope Innocent XI , 
in recognition of certain privileges ho had secured for the 
Hanoverian Catholics, consecrated liim bishop of Spiga 
t 7 i parhbud nijiddnm In 1G98 ho ^\as sent as ambas 
sador to Brussels , and after tho death of Ernest Augustus 
in tho same year ho entered tho service of tho elector 
palatine, John William, at Dussoldorf, whore he hold the 
offices of privy councillor and protoiiotaiy of tho holy see 
Invested with these high honours, Steffam could scarcely 
continue to produce dramatic compositions in public with 
out cricvous breach of etiquette But his genius was too 
real to submit to repression, and in 1709 ha ingcnwwwly 
avoided tho difficulty by producing two now operas— Ziiw 
at Hanover ond Tassdont at Dussoldorf- in the name of 
his secretary and amanuensis Gregorio Pivn, whoso sig- 
nature IS attached to tho scores preserved at Bwckmgbam 
palace Another score— that of ArmuHO— in the same 
collection, dated Dussoldorf, 1707, and evidently the work 
of Steffam, hears no composer’s name ^ 

Steffam did not accompany the elector George to i-ng 
land, but in 1724 tho Academy of ‘ 

London elected him its honorar} president for “‘o < 
in ieturn for the compliment he sent the a 

marmficont Stabat Mater, for six v^^ aM mehestra. 
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and three fine madrigals. The MSS of these are still in 
existence , and the British Museum possesses a very fine 
Confitebw, for three voices and orchestra, of about the same 
penod. All these compositions are very much in advance 
of the age in which they were written , and in his operas 
StefEani shows an appreciation of the demands of the stage 
very remarkable indeed at a penod at which the musical 
drama was gradually approachmg the character of a mere 
formal concert, with scenery and dresses But for the 
MSS at Buckingham palace, these operas would be utterly 
unknown , but Steffani will never cease to be remembered 
by his beautiful chamber duets, which, like those of his 
contemporary Carlo Maria Clan (1669-1745), are chiefly 
written in the form of cantatas for two voices, accompamed 
by a figured bass The British Museum possesses more 
than a hundred of these charmmg compositions,^ some of 
which were published at Mumch in 1679 Stefltam visited 
Italy for the last time in 1729, in which year Handel, who 
always gratefully remembered the kindness ho had received 
from him at Hanover, once more met him at the palace of 
Cardinal Ottoboni lu Borne This was the last time the 
two composers were destined to meet SteSani returned 
soon afterwards to Hanover, and died in 1730 while 
engaged in the transaction of some diplomatic business at 
Frankfort 

STEIBELT, Daitiel (c 1760-1823), pianist and com- 
poser, was born between the years 1755 and 1765 at 
Berlin, where he studied, at the expense of the crown 
prince Frederick William, under Kirnberger Very little 
IS known of his artistic life before 1790, when he settled 
in Pans, and attained great popularity as a virtuoso by 
means of a pianoforte sonata called La CogiistU, which 
he composed, in conjunction with Hermann, for Queen 
Mane Antoinette, and almost equal credit as a dramatic 
composer by an opera entitled Romeo et JuHiette, produced 
at the Thektre Feydeau in 1793 In 1796 Steibelt re- 
moved to London, where his pianoforte playing attracted 
an amount of attention which in 1798 was raised to an 
absolute Jiaort by the production of his concerto (No 3, 
inEb) containing the famous "Storm Hondo a work 
that ensured his popularity, in spite of the far higher 
claims of dementi, Dussek, and John Baptist Cramer, 
whoso attainments as virtuosi, composers, and thoroughly 
accomplished artists were infimtely superior to his owm 
In the following year Steibelt started on a professional 
tour in Germany , and, after playing with some success 
in Hamburg, Dresden, Prague, and Berlin, he arnved in 
May 1800 at Vienna, where, with the arrogance which 
formed one of the most prominent characteristics of his 
natare, he challenged Beethoven to a trial of skill, which 
naturally rented m his irretrievable discomfiture His 
position in Germany being no longer tenable after this 
pitiful failure, he retired to Pan^ and dunng the next 
ww7^^” bved alternately m that city and in London, 

here ms reputation contmued undimmished In 1808 
he was inyited by the emperor Alexander to St Petera- 

regarded as works of tlioagli they can eoarcely he 

bnUiant, was wantinfr ^ though exceedingly 

Clcmenti, hut ho was Muno 

high order, and the reputation he of a rerj 

honourably mamtained^to thoend- and 

Furmsic® Kasl, Baeon vom uin> 
and ^gps the iTin°flSgfora^^^ 

of Bismarck in 

*AddrMii~605Fiff ' 


the creation of German unity, was bom at Nassau on 
October 26, 1757 He was a member of the independent 
noblesse or kmghthood of the German empire (Beichsntter- 
schaft), and his ancient family seat, Burg Stem, lies on a 
hill nsing above the Lahn opposite Nassau. In his auto- 
biography he qieaks of his parents as " pious and genuinely 
German,” and asenbes to their teaching his own rehgious 
and patriotic feehngs, his sense of the digmty of his family 
and order, and his conviction of the duty of devoting his 
life to the public weak Though the youngest but one of 
ten children, Stem was selected by his parents os the 
“ Stammhalter,” or representative and maiutainer of the 
family name and dignity, and his elder brothers acqui- 
esced in this arrangement 

From 1773 to 1777 Stem studied pohticol economy, 
jurispmdence, and history at the university of Gottingen, 
where he made his first acquaintance with English insti- 
tutions, his knowledge and appreciation of which are often 
manifest m his later career His original intention was 
to quahfy for an appomtment m the imperial courts, but 
this sphere of work was httle to his taste, and in 1780 ho 
took the step, somewhat unusual for an imperial knight^ 
of entering the service of Prussia He became an ofiicial 
in the mining department, and by 1784 had risen to be 
head of the administration of mmes and manufactures 
for "Westphalia In 1796 he was made supreme presi- 
dent of the provincial chambers of V^estphalia, an appoint- 
ment which gave him opportunity to evince his great 
administrative talents In 1785 his administrative career 
was interrupted for a short time by a diplomatic mission 
to the elector of Mainz, and jn 1786-87 he made a 
long professional tour in England, chiefly in the mining 
districts. 

In 1804 Stem was created a minister of state, with the 
portfoho of excise, customs, manufactures, and trade In 
this capacity he abohshed the internal customs duties 
throughout Prussia, and effected several other needed 
reforms, but he was unable to modify the general disas- 
trous tenour of the Prussian pohey, which was now ripen- 
mg for the catastrophe of Jena Stem’s remonstrances 
with the king and his stnetures upon the course of the 
administration were couched m the most open and unspar- 
ing language, and they were specially directed agamst tlie 
system of government tlirough privy cabinet counsellors, 
who had practically come to supplant the ministers with- 
out possessmg either an official knowledge of affairs or 
a ministerial responsibility He refused to lom m the 
reconstituted mimstry after Jena unless this abuse were 
done aTOy with, and Frederick "Wilham IH. already 
wounded by the frankness of Stern^s criticism, sent him 
1 Tingracious form (Januaiy 3, 

R T himself leftm 

? Tilsit (July 

9, ioO/), he t^ed m despair to the strong and candid 

Stem f a year beforf, and mvited 

Stem to re-enter his service, practically on his oirn terms 

Cmio^ly enough Stem’s appomtment as mmisterTt 
sidentwas encouraged by Napoleon, who sSsm? to havt 
seen m him merely the clever organizer and financier who 
would most easily put Prussia m a pSof to paV 

on uctoDer 4, 180/, and at once began that weichtv senes 

October 9 1807 a Jhe emancipation edict appeared on 
his pow4 andVbe formal receipt of 

on November 19 ISoT* 

zealously with «?bViq i ^ interim he co-operated 
am? reconstitution of the 

StSe refoJ,^« /f®" important financial and ad- 
miniBirative reforms, and prepared the way for a thorough 
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reconstruction of tbo mLoIo framework of government, 
wliicb, bow over, bo bimself was not toba\o an opportunity 
to effect 

Stein’s momentous ministry did not last much more than 
a 3 ear Jfapolcon soon aw ofco to tbo eminently patriotic 
and energetic cbaractei of tbo man be bud incautiously rc 
coniiuended, and an intercepted letter gave bim tbe oppor- 
tumt 3 to demand Stem’s dismissal Frederick William 
bad no option but to comply, ns be shrank from tbe only 
possible nlternntiie of an open breach with tbo French 
emperor Stein was proscribed by Napoleon, bis property 
in Westphalia was confiscated, and bo bimself bad to take 
refuge in Austria from tbo French troops ^ 

In 1812 tbo czar ilioxaiidcr iiiMtcd Stem to St Peters- 
burg, w hero bo filled tbe post of unofficial advisor to bis 
imperial uinjcstj' on German or rather on anti Napoleonic 
affairs, and it would perhaps bo difficult to overestimate 
tbe influence of tbo proximity of such a man in keeping 
Alexander’s courage screw ed to the sticking point UTion 
the scene of tbo campaign of 1812 was transferred to 
Gernianj, Stein was entrusted with tbo administration of 
tbo Prussian districts occupied by the Pussian troops, and 
be shares with Yorck tbo merit of arousing East Prussia 
to take arms against tbo French, and so of calling tbe 
“ Landwebr ” into existence for tbo first time To Stem 
also mainl} belongs tbe credit of effecting that union of 
Pussia and Prussia (treaty of Kaliscli, February 27, 
1813) which wras perhaps tho main factor in tho oier- 
throw of Napoleon After tho battle of Loipsic Stem 
becamo supremo president of a central commission 
appointed to administer tho lands occupied by tho allied 
armies, iii which post ho was indcfatigablo in providing 
the men and material ncccssaiy for a successful prosecu- 
tion of tho wai inicu tbo mill tar) struggle was o\or 
Stein’s work was practically done Tho two tendencies 
of absolutism on the one band and particularism on tho 
other which determined the tono of tho Vienna congress 
were cquall] repugnant to him, and bo took little part 
in Its deliberations Ho also refused tho invitations of 
Austria and Prussia to represent them at tho Frankfort 
diet, a makeshift in which ho bad no confidence or hope 
Tbo rest of his lifo ho spent in retirement, sharing Ins 
time between Frankfort and his proport)' in Westphalia, 
and tho only office ho over again filled was that of marshal 
of tho provincial estates In 1819 he founded tho society 
for tho publication of tho Monvmenta Germamv Ilislonca, 
which has since done such admirable work Ho died on 
Juno 29, 1831, in his sovcnl) -fourth year, on his estate 
of Caiipenbcrg in Westphalia, leaving a family of throe 
daughters His wifo was Countess von Wnimodon Giui- 
born of Hanoi er, a granddaughter of George IL 

Stem's distmgmsUmg merit as a stntcsinau is tlmt lio was 
prsictunll) tho lirst to see tho urgent ncoossit) of Qcruinn unit) , 
to contemplate its renliration us possible, and to inaugurate a polic) 
likely to bring it about That which, now that it has been 
accomplished bi Stem’s great successor, seems to us almost a 
matter of courbo, was a mere clumein to most of our forefathers, 
and it required tho fnciilt) of a political seer to nttam Stem’s clear 
MOWS of future pofsibihtics Stem saw, too, that tho onl) hopo 
of sshntiou la) m tho pooplo ns such, — that ho must enlist tho 
s)mii«ithies of the nation and raise its moril tono To this end a | 
scries of great and )ust reforms was necessary If a deep national 
sentunent was to ho oi oked, tho people must ho freed from foiulal j 
biirdoua if tho) were to carr) on an cffccbio struggle for j 
indepcndcnco, tlio) must first acquire iwrsonal lihort) IIis i 
cmam.ipattoii edict, therefore, which has been called tlio habeas ! 
coipus act of Prussia, abolished serfdom, didawa) inth tho dis 
tiuctions of casto, and abrogated the feudal rcstnctions upon tho 
free disposition of person and proport) (coinparo Pnut,stA, lol xv. 

^ Tho bclitf tint Stem occupied himself during his retirement in 
propagating ids opinions through tho “ Tugcudbnnd " seems from recent 
iuicstigatious to be erroneous IIo had no sympatii) with sc(.ret 
socictiLS, and nil indications go to show tlint ho rithor disapproved of 
tho league thm otherwise 


pp 11, 12) This reform, howoior, Stem fonnd, m a senst, ready 
to his hand , it was domandod by tho spirit of tho times, and can 
haitily bo looked on os a purely iiidnidual nehiovemont. His 
most distiuctn o work was a great schomo of political reform, m 
"r ^**^ ^***^^***^^*^*^^^ conversion of tiio nbsoliito moiinrcli) 
of Prussm mto a freo roprosentatne state. Ilowisel) began tho 
process hy introducing tho principle of freo local government in 
his Stadte Orduimg, or mumoipnl ordinance Tho people had to 
ho roused to toko an interest m goveriiiug thomsolvcs, and it was 
easier to expand this mtcrost from tlio local to tlio national thou 
to work down from tho iintioiml to tlio local Stem did not see 
much more than this beginning of ins plans, hut liio fimious 
Politicvl Tostamont ” iio drew up on Icav mg office sliows liow 
Wido swooping were tho reforms ho oontomplatod Tho right of 
self governmout was to ho oxtonded to tho nn-il communes, mid 
a thoroiigli reform of every hrancli of tlio adininistmtion was to ho 
ofleclod, while tlio coping stono of tho now cdifiLo was to take tlio 
form of a fi OL roprosontaliv o pailianicnt Time, liow ov or, lias liccn 
on Ins Milo, and it is not loo inncli tosa) witli Prof Von 'J'reitscliko 
Hint o\ cry ndv nnco Gcniiaii) has siiuo made m political life has 
brought It nearer tho ideals of Stem 
Tlio slsmlartl work on Stela in tho blogniph} hvO H rcrti Cvols ISls-o,, 
blit few Incllxb renders will fool tbo need of going b(}atid Trof Scebv » ml 
mlmblc l(/i; aita Ttmtt 0 / Stein, London, 187D, wlilcb sb>o contiilns a full bllillo. 
BUipb) (J 1 Jl) 


STEIN AMANGER (Hung SiomhatJicly , Lat Sabana), 
tbo cbiof town of tbo traus Danubmn county of Vas, 
Hungnr), is au old place of some intoiest Though it has. 
only 12,000 inhabitants, it is tbo seat of a Roman Catholic 
bi&hop, and has a Dominican convent, a seminar)', g) mua 
Slum, chamber of advocates, largo orphanage, fine theatre, 
and a number of superior Government offices Tho in 
tenor of tho cathedral is of great beauty, in tbo Italian 
stylo The town is at tho junction of four different rail 
wa)s, and is rapidly rising in importance 
STEINER, Jakob (1796-1863), one of tho gieatcst 
geometricians of all ages, was bom on tbo 18tb of March 
1796 at the Swiss village of TJtzondorf (canton Born) 
Hero ho grow up helping his father in his agricultural 
pursuits, learning to wnto only at tho age of fourteen 
At eighteen ho bocamo a I’upil of Postnlozzi, and after- 
wards studied at Heidelberg Thence ho w ont to Berlin, 
earning a hvolihood here ns in Heidelbeig by giuiig 
private lessons Hero ho bocamo acquainted with CroUe, 
who, encouraged by his ability and by that of Abel, then 
aho stn)ing at Berlin, founded his famous Joinnal (1826) 
After Steiner’s pubhcation (1832) of his Systmatmhc 
Entwiclehmgm ho got, through Jacobi’s oxertioiis, who 
was thou professor at Konigsborg, an honorary degieo of 
that univ orsity , and through the influence of Jacobi and 
of tbo brothers Aloxandor and IVilhoIm von Humboldt a 
now cbnir of geometry was founded for bim nt Berlin 
(1834) Tbis bo occupied till his death, which look place 
in Born on April 1, 1863, after years of bad benltli 
Steiner’s mathematical work was confined to geometry 
This bo treated syntbotically, to tbo total exclusion of 
anal) SIS, which bo hated, and ho is said to have considered 
it a disgrace to synthetical geometry if equal or higher 
results vv ore obtained by analytical methods In his ow n 
field he surpassed all his contemporaries His investiga- 
tions are distinguished by their great goncraht)', b) tlio 
fertility of his resources, and by a rigour in his proofs 
which rivals that of tho ancients, so that ho lias been 
considered tho greatest geometrical genius since the time 
of Apollonius 


In IwsSystematisclie Lnlmelelmg det Abhangig! etl qeomctnscJicr 
'Cstallcn von ciiiaiicin' Iio laid tlio foundation on vilncii s)ntlictic 
coniotrv in its present form rests llo introduces w lint are now 
allod tho gcomotncal fonns (tlio row, flat pencil, Ac ), and cstnb 
isiics between tlioir elomonts n ono ono corrospondciice, or, ns Iio 
ills it, makes tlioin projective Ho next gives bv nid of tlicso 
rojective rows and pencils a now generation of conics aiul raltJ 
iindnc surfaces, "winch lends quicker and more diiwtl) than 
irmcr motliods into the inner nature of couics and rev cals to ns t lio 
rintnic eoiinexion of tlioir inniimombloiropcrlics and niv stones 
n lliis work also, of winch iinfortuiintol) oiil) one volmiic 
cared instead of tbo projected five, wo see for tlio first tiiiio tlio 
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fahrt miUelst dtr gcraden Lime wid « m «« falen ( 183 ^. 

ihows, T\hat Lad been already snggMt^ by PoMdet 
lema of the second order can be solrcd by aid of the strMght^dge 
alone without the use of compasses, as soon as one circle is given 
on the drawing paper 

The rest of Steiner's ivntings are found in numerous papers mostly 
pubhshed in Crelh’s Journal, the first volume of which conteins 
his first four papers The most important are thoM relating 
to algebraical curves and surfaces, especially the short paper 
Allamnne Eigensehaften algebratseher Curven. conteiM o^y 
results, and there is no indication of tlie method by ™wh they 
were obtamed, so that, according to Hesse, “ they are, like Fermat 8 
theorems, nddles to the present and future generations :^in6nt 
analysts succeeded in proving some of the theorems, but it was 
reserved to Cremona to prove them all, and that by a unifom 
synthebo method, in his book on algebraical curves Other import- 
ant invesbgations relate to maxima and minima Startang Irom 
simple elementary proposibons, Steiner advances to the solution 
of problems which analybcally require the calculus of vanabon, 
but which at the time altogether surpassed the powers of that cal 
cuius. Connected with this is the paper Fom JrfiffuninjMcfcwcr 
pnndt thtner Careen, which contains numerous properbes of pedals 
and roulettes, especially of their areas. 

Stemer’s papers have been collected and pnbhshed in two volumes 
by the Berlin Academy Hia lectures on synthebo geometry, con 
taming the theory of comes, have been published smee his death, 
edited by Geiser and Schroter Biographical nobces are contained 
in Geiser s pamphlet Zur JBnnnerwig an J Steiner (Schaffhausen, 
1874) 


STENDAL, a manufacturing town and important rail- 
way junction in Prussian Saxony, and the former capital 
of the Altmark, is picturesquely situated on the Uchte, 33 
miles to the north-east of Magdeburg Among the rehes of 
its former importance are the cathedral, bmlt in 1420-24 
(though originally founded in 1188) and restored in 1857, 
the Gothic church of St Mary, founded in 1447, a “ Boland 
column” of 1535, and two forbfied gateways, dating from 
the 13 th century The last form the chief remains of 
the ancient fortifications, the site of which is now mostly 
occupied by promenades. A monument to the archieologist 
Winckelmann (1717-68) commemorates his birth in the 
town Stendal is the seat of a large railway workshop, 
and carries on various branches of textile industry, besides 
the manufacture of tobacco, machinery, stoves, gold-leaf, 
Ac The earliest pnnting-press in the Altmark was erected 
here, and publish^ an edition of the Saxhseiispi^el in 1488 
as its first book. The population in 1885 was 16,186 

Stendal was founded m 1161 by Albert the Bear, on the site of a 
AVendish settlement^ and soon afterwards acquired a ninnicipal 
charter Becoming capital of the Altmark and a frequent imperial 
residence, it rose to a considerable degree of prospenty, in part 
recently restored to it by its railway connexions mien the mark 
was divided in 1268, Stendal became the seat of ^e elder or 
Stendal branch of the house of Ascania, which, however, became 
extinct in 1320 Tlie original Wends were gradually fused with 
the later Saxons, althon^ the Platea Slavonica, menboned in 
1475, was still disbnguishod as the Wonden Strasse in 1567 The 
population still exhibits a marked Slavonic element 

STENOGRAPHY See Shoethakd 

STEPHANUS BTZANTIUS, the author of a geo- 
graphical dictionary entitled 'BOviko, of which, apart from 
some fragments, we possess only the beggarly epitome of 
one Hermolaus This work was first edited nnder the 
title Hepl -<5\eo)v (Aldus, Venice, 1502) , there are modem 
editions by Dmdorf (1825), Westennann (1839), and 
Meineke (vol i , 1860) Even m the imperfect form in 
which we have it the book is of great value from the 
references to ancient writers which it preserves Her- 
molaus dedimtes his epitome to Justinian, whether the 
hrst or second emperor of that name is meant is disputed 
but it seems probable that Stephanus flourished in the 
earlier part of the 6th century 

pLPHEN, St, described in late MSS of Acts xxu, 20 
and in suDsequent ecclesiastical tradition as TrpcoTo'/iaprw, 


was one of the first seven deacons who were chosen by 
the church in Jerusalem at the instance of the apostles 
He IS spoken of as “a man full of faith and the Holy 
Spirit," ^d, though his official function was rather the 
“serving of tables” than the ministry of the word, the 
narrative of the book of Acts shows him to have been 
principally and pre-eminently a preacher After a brief 
period of popularity ho was accused before the sanhedrin 
as a blasphemer, and, without being allowed to finish his 
speech in his own defence, ho was hurried without the city 
walls and stoned to death (c. 37 a D ) “ Devout men " — 

an expression apparently used to denote the uncircumcised 
adherents of the synagogue (see Acts x. 2) — buried Stejihen 
and made great lamentation over him His martyrdom is 
commemorated m the Latin Church on December 26 and 
in the Greek on December 27 Ecclesiastical tradition 
tells that in the year 415 his remains were discovered by 
Lucian, priest of Caphar-Gamala near Jerusalem, after 
being deposited for some time in Jerusalem, they were 
removed by the younger Theodosius to Constantinople, 
and thence by Pope Pelagins to Borne Some relics of 
Stephen were also brought from Palestine to the West by 
Orosius Their discovery is commemorated on August 3 

The ministry and martyrdom of Stephen marked a great 
crisis in the history of the relations of the Christian church 
to the Gentile world At first, we are informed, the early 
disciples, numbering three thousand souls, “'had favour 
with all the people” (Acts u 47), who protected them 
against the rulers, elders, and scribes , “ for all men glon 
fied God for that which was done” (Acts iv 21), and the 
people “magnified” the apostles (v 13) It was this 
great popnlarity of the disciples of Jesus in Jerusalem 
that M to the ordmation of the deacona Soon a great 
revulsion of feeling took place Stephen, “full of grace 
and power,” had wrought “great wonders and signs 
among the people ” (vi 8) , then suddenly arose “ certain 
of the synagogue,” disputing with Stephen, and were 
" unable to withstand the wisdom and spirit by which he 
spoke ” What was the new and offensive element intro- 
duced by Stephen into the apostolic preaching ? The 
accusations against him, and his speech in his own de- 
fence, alike show that he was the first to realize with any 
clearness the greatness of the Christian revolution, — the 
incompatibihty of the Mosaic institutions with the spiritu- 
ahty and freeness of the gospel and with its destiny to 
become a message of salvation for the whole world The 
entire drift of his speech is to show the progressive 
character of revelation, and to show that, as God had often 
mamfested Himself apart from the forms of the law and 
the synagogue, these could not be hold to be of the essence 
of religion The seed of much that is most distinctive of 
the Pauhne epistles was sown by the preaching of Stephen 

STEPHEN L, bishop of Rome from about 264 to 267, 
followed Lucius L Ho withdrew from church fellowship- 
with Cjrpnan and certain Asiatic bishops on account of 
their views as to the necessity of rebaptizing heretics 
(Euseb, ^ viu 5, Cypr, Ejnp, 75) He is also 
mentioned as having insisted on the restoration of the 
bishops of Leon and Astorga, who had been deposed for 
unfaithfulness dunng persecution but afterwards had 
repented He ja commemorated on August 2 His- 
successor was Sixtus H 

STEPHEN H , pope from March 762 to April 757, was 
m deacon’s orders when chosen to the vacant see within 
twelve days after the death of Zachanas i The mam 


was 16, 762, and a presbyter named Stephen 

succeed him, who. however, died four days 
SnpTRZ. 1 . This Stephen is occasionaUy 

totw naniber of popes of the name being thus rowel 
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difficult} of Ills pontificato 1103 in connovion with the 
nggrcssno attitude of Aistulf, king of the Lombards 
After unsuccessful embassies to Aistulf himself and appeals 
to the emperor Constantine, he, though in feeble health, 
set out to seek the aid of Pippin, by whom he was reconed 
in the neighbourhood of Vitry lo Brule in the beginning 
of 734 Ho spent the greater part of that year at St 
Denis The result of his negotiations was the Frankish 
invasion of Aistulf’s territory and the famous “donation” 
of Pippin (see PoPEDO'ir, vol \i\ p 495 , and compare 
Fr^v>ce, ^ol i\ p 531) The death of Stephen took 
place not long after that of Aistulf Ho w'as succeeded 
b} Paul I 

STEPHEN" HL, pope from August 1, 7G8 to January 
24, 772, was a natno of Sicily, and, having come to 
Borne during the pontificato of Giogory III, gradually 
rose to high oflico in the son ice of successn e popes On 
the deposition of Constantine II, Stephen was chosen to 
succeed him Fragmentary records are prosen ed of the 
council (April 769) at which the degradation of Con- 
stantino was completed, certain now arrangements for 
papal elections made, and the practice of imago worship 
confirmed The politics of Stephen’s reign are obscure, 
but ho inclined to the Lombard rather than to the Frankish 
nlliance He was succeeded b} Adrian I 

STEPHEN IV, pope from Juno 816 to January 817, 
succeeded Leo III , whoso policy ho continued Immedi- 
atelj after his consecration lie ordered the Eoman people 
to swear fidelity to Louis the Pious, to whom ho found 
it prudent to betake himself personally in the folloiving 
August After the coronation of Louis at Ehcims in 
October ho returned to Home, where ho died in the 
beginning of the following year His successor was 
Paschal I 

STEPHEN V , pope from 885 to 891, succeeded Adnan 
III , and was in turn succeeded by Formosus In his 
dealings with Constantinople in the matter of Photius, as 
also in his relations with the young Slavonic church, ho 
pursued the policy of Nicholas I His pontificato was 
othcrw ise unimportant 

STEPHEN YI , pope from May 896 to July-August 
897, succeeded Boniface TI, and was in turn followed by 
Eomanus He is remembered only in connoMon with his 
conduct towards the remains of Formosus, his last pre- 
decessor but one (see Formosus) It excited a tumult, 
which ended in his imprisonment and his death by strong 
ling 

STEPHEN VEL (February 929 to March 931) and 
STEPHEN VIII (July 939 to October 942) were virtually 
nonentities, who held the pontificate during the so-called 
“ pornocrncy ” of Theodora and Marozia (see Bome, vol 
p 787-8) . 

STEPHEN IX., pope from August 1057 to March 
1058, succeeded Victor II (Geblmrd of Eichstadt) His 
baptismal name was Frederick, and he was a younger 
brother of Godfrey, duke of Upper Lorraine, who, as 
marquis of Tuscany (by his marriage with Beatrice, widow 
of Boniface, marquis of Tuscany), played a prominent part 
in the politics of the period Frc ’crick, who had been 
raised to the cardinalate by Leo D , discharged for some 
time the functions of papal legate at Constantinople, and 
was with Leo in his unlucky expedition against the 
Normans He shared the vicissitudes of his brother’s 
fortunes, and at one time had to take refuge from Henry 
IIL in Monte Cassino Five days after the death of 
Victor H (who had made liim cardinol-pnest and abbot 
of Monte Cassino), ho was chosen to succeed him Ho 
showed great zeal in enforcing the Hildebrandine policy 
as to clerical celibacy, and was planning large schemes for 
the expulsion of the Normans from Italy, and the eleva- 


tion of his brother to the imperial throne, when ho was 
seized by a severe illness, from which ho only partially 
and temporarily recovered He died at Florence March 
29, 1058, and was succeeded by Benedict X 
STEPHEN (1105-1154), king of England, the third 
son of Stephen, count of Blois, and Adela, daughter of 
William the Conqueror, W'os bom at Blois in 1105 He 
obtained the county of Mortain by the gift of his uncle 
Henry I and that of Boulogne by mamage with Maud, 
daughter of Count Eustace As one of the chief barons of 
Normandy he had sworn to aid in securing the succession 
to the crown of England for his cousin the ompiess 
Matilda and her infant son, afterwards Henry IL Never- 
theless, on the death of Henry I in 1135, Stephen at once 
crossed over to England, and was welcomed by the citizens 
of London ns king Aided by his brother Hour}, bishop 
of Winchester, and the justiciar. Bishop Eoger of Salis- 
bury, he made himself master of the royal treasure, and 
was formally elected and crowned on St Stephen’s day, 
December 26, 1135 In a bnef charter issued at the time 
of his coronation ho promised to observe the laws and 
liberties of the land A fuller charter, the second of our 
great charters of liberties, was issued early in 1136 In 
this document, which was based on that of Henry I , each 
of tho three estates came in for its share of promises, but 
the leading position of tho church and the imjiortanco 
of tho aid which it gavo the king are showm by tho pre- 
dominant attention paid to ecclesiastical privileges So 
fni all seemed going well, but the troubles of the reign 
soon began A false report of Stephen’s death in the 
suminor of 1136 caused revolts to break out in tho cast 
and west of England Kogor Bigot seized Norwich, and 
Baldwin of Bed vers occupied Exeter Stephen, who 
possessed considerable military skill, speedily put down 
those rebellions, but tho outbreak showed tho lightness of 
the feudal bond and the defectiveness of Stephen’s title 
In 1137 he crossed over into Normandy to defend his 
dominions thoio from Geoffrey of Anjou, and was success- 
ful enough to make a satisfactory peace, but ho returned 
to find England aflame A mysterious conspiracy was 
hatched in the diocese of Ely, whore tho fenlands may 
have still concealed some remnants of tho oiiposition to 
Stephen’s grandfather David, king of Scotland, who had 
already taken up arms on behalf of his niece Matilda, but 
had been bought off by tho surrender of Carlisle, marched 
an army into England and advanced ns far as "ioHshiro 
Eobert, earl of Gloucester, the strongest of tho English 
nobles, raised tho standard of rebellion at Bi istol Against 

these numerous enemies Stephen contrived at first to make 
head Tho conspiracy at Ely was nipped in the bud , the 
Scotch invasion was checked in the battle of the Standard, 
near Northallerton, in 1138, and even against Eobert of 
Gloucester Stephen won some success But his owm 
weakness and folly proved his ruin In order to conciliate 
the barons who remained true to him, he allowed them to 
bmld castles, each of which became a centre of potty but 
intolerable tyranny Instead of relying on the support of 
his Enghsh subjects, Stephen surrounded hnnsolf mth a 
body of foreign mercenaries, who pillaged all alike He 
Granted earldoms at random, thereby splitting up tho 
royal authority and diminishing the rojnl revenue 
Lastly,— and this was the worst mistake of all,—- he broke 
with the church, and especially with the great famil} of 
Bishop Boger, who had tho administrative machinery in 
their Wds On tho ground that they had no 
fortify their castles he arrested the bishops of Lincoln 
and ^hsbury, together wnth Boger tho ® t, 

tho latter He thus enforced tho surrender of the “stle., 
the .ew etehb^oR 

Stephen’s btothor, Honjy ot Winehester, noer legale, nt lie 
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head, declared agamst him Henry called a council, laid 
formal charges against the king, and threatened to appeal 
to Home In the midst of this crisis Matilda and her 
half brother, Eobert of Gloucester, landed in the south of 
England, and a civil war began Erom this time forward, 
for fourteen dismal years, the land knew no peace It is 
needless to go into details. Neither party was strong 
enough to deal a final blow at the other The nobihty 
changed sides as they pleased, fighting generally for their 
own interests or for plunder, ban^ of freebooters wandered 
np and down the country , upwards of a thousand castles, 
each of which was a den of robbers, were erected, the 
church found threats and persuasion equally ineffective to 
restore peace and order “ Men said openly,” we are told 
by the chronicler, “ that Christ and His saints slept " At 
the battle of Lincoln in 1141 Stephen was taken prisoner 
After tins Matilda was elected queen, but she soon forfeited 
the allegiance of her snpporters The Londoners revolted, 
the empress fled to Oxford, and the earl of Gloucester was 
taken prisoner He was exchanged for Stephen, and 
matters went on as before About 1147 there came a 
change Matilda left the country, and her son Henry took 
the lead. His predominance was further secured by the 
death of Eobert of Gloucester in 1148 Three years later 
Henry became count of Anjou on the death of his father, 
while his marriage with Eleanor of Aquitaine made him 
one of the most powerful ptihces in Europe This great 
accession of strength enabled him to meet Stephen on 
more than equal terms, and Stephen on the death of his 
son Eustace was more inchned to peace. In November 
1153 the treaty of Walhngford brought the long struggle 
to an end. It was agreed that Stephen should reign till 
his death, and that Henry should succeed him. A scheme 
of reform was drawn up, which Stephen endeavoured, 
during the short remainder of his reign, to cany out He 
died on October 25, 1154 A brave man, a good soldier, 
merciful and generous, but devoid of moral strength and 
political insight, he was utterly incapable to discharge a 
task which demanded all the skill and energy of his great 
successor His nominal reign was a period of anarchy in 
English history, important only as a full justification for 
the tjTranmes of Henry L and Heniy H 
^uthorilies—Orimcna Vitalis, ed Le Prfvost, William of 
Malmesbury ed Hanulton (Rolls Senes), Oesla Strpham, ed. 

"f Canterbury, ed Stubbs 
(Rolls Senes), Henry of Huntingdon, ed Arnold (Rolls Senes), 
Eaghih ChromeU, ed Thorpe (Rolls Senes), Freeman, Woman 
tonquest^ vol V , lappenberg, Ocsch England$,Yo\ m (G W P ) 

STEPHEN, Sir J uies (1789-1859), historian, was the 
son of James Stephen, master in chancery, author of 
Slaiei ?f of the West India Colonies and other uorks, and 
was born in London 3d January 1789 He was educated 
at Trinity HaU, ^mbndge, graduating B A. in 1812, after 
vhich Im studied for the bar and was called at Lincoln’s 
inn Ho obtained an extensive practice as a chancery 
barrister being ultimately counsel to the colonial depart 
ment and counsel to the Board of Trade In 1834 he be- 
came assistant under secretary for the colomes, and shortly 
m 1 permanent under secretary On his retirement 
Tn loio 1 ^ knight commander of the Bath 

‘appointed regius professor of modem 
biston in the university of Cambridge, having already 
distinguished himself by his brilliant studies fn eccles^ 
nstical biography contributed to the Edmhmgh JRemeia 
which were published that year under the titli l 
EcJetia^tail Eiogmphy and Other Sulpecis , a 4th edition 
with a short memoir, appeared in 1860 He was also the 
author of Lenures on the History of France 2 vS. 7 


STEPHENS, the incorrect Enghsh form of the name of 
Estienne, the distinguished Erench family of scholars and 
printers 

The founder of the race was Henri Estienne (d 1620), 
the scion of a noble family of Provence, who came to Pans 
in 1502, and soon afterwards set up a prmting establish- 
ment at the top of the Eue St Jean de Beauvais, on the 
hill of Sainte Genevifeve opposite the law sehool He died 
m 1520, and, his three sons being minors, the business was 
carried on by his foreman Simon do Colmes, who in 1521 
married his widow 

Eobert Estienne (1503-1559) was Henri’s second son 
After his father’s death he acted as assistant to his step 
father, and in this capaeity superintended the printing of a 
Latm edition of the New Testament in 16mo (1523) Some 
shght alterations which he had introduced into the text 
bionght upon him the censures of the faculty of theology 
It was the first of a long senes of disputes between him and 
that body It appears that he had intimate relations with 
the new Evangelical preachers almost from the beginning of 
the movement, and that soon after this time he definitely 
joined the Eeformed Church In 1 526 he entered into pos- 
session of his father’s printing estabhshment, and adopted as 
his device the celebrated olive tree (a reminiscence doubtless 
of his grandmother’s family of Montolivet), with tho motto 
from the epistle to the Romans (xi 20), Foh altum sajia e, 
sometimes with the addition sed time In 1628 he married 
Perrette, a daughter of the scholar and printer Josso Bade 
(Jodoeus Badius), and in the same year he pnblished his 
first Latin Bible, an edition in foho, upon which he had 
been at work for the last four years. In 1632 appeared 
his Thesaurus languss Lattnse, a dictionary of Latin words 
and phrases, upon which for two years ho had toiled 
incessantly, with no other assistance than that of Thierry 
of Beauvais A second edition, greatly enlarged and 
improved, appeared in 1636, and a third, still further 
improved, in 3 vols folio, in 1543 Though the Thesaurus 
IS now superseded, its merits must not be forgotten It 
was vastly superior to anything of the kind that had ap- 
peared before , it formed the basis of future labours, and 
even as late as 1734 was considered worthy of being re- 
nted In 1639 Eobert was appointed king’s printer for 
Hebrew and Latin, an office to which, after the death of 
Conrad Neobar in 1540, he united that of king’s printer 
for Greek In 1541 he was entrusted by Francis L with 
the task of proounng from Claude Garamond, the engraver 
and type-founder, three sets of Greek type for the royal 
press The middle sixe were the first ready, and with 
these Eobert pnnted the editxo pnneeps of the Ecclesiastics! 
Mistonie of Eusebius and others (1544) The smallest 
mo were first used for th^ 15mo edition of the NewTes- 
tement known as the 0 minfcam (1546), while with the 

magnificent folio of 1650 
Thm edition involved the printer in fresh disputes with the 

year he left his native town for ever, and took refu^re at 

SeZ’w» a caustic and eLc- 

^ persecutors, under the title Ad Censuras 

® ^ Stephana, 
ca/imKiose notaumt, eiusdem R 

fortnrilenceST**!?"®^"**^’ « remarkable 
lor the excellence of its style, was published by him in tho 

Bdnouard's Annates de Umprimene 
mrSn? Geneva Eobert proi ed himself an ardent 

“ed cspeciaUj as 
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scholars have pointed out, tins is duo rather to its tyjiographical 
hcaut} than to any cnlicnl merit. The readings of tlio iiftccn MSS 
whii,h Kobort's son Jlonn had collated for the purpose uoro merely 
introduced into the margin The text ros still almost o’cactly that 
of Ensmiis It was, how o\ or, the first edition oi cr published \i ith 
a critical apparatus of any sort. Of the whole Bible 11 obort printed 
plovon editions, — eight in Latin, tu o in Hebrew, and one in French , 
while of the Now Testament alone ho printed twelve, — five in Greek, 
fii 0 in Latin, and two in French In the Greek Now Testament 
of 1551 (printed at Geueva} the present division into verses was 
introduced for the first time. The edilioncs pnncipcs which issued 
from Robert’s press wore eight in number, viz., Eiischua, incliid* 
ing the 'PricparaUo Evangmea and the Dcmoitstralio Euingchca 
as well os the llistona Ecelcsiaslica already mentioned (1644-4G), 
Jtfosdiopulus (1646), Dt 07 ii/sms of Eahearnassus (February 1647), 
Alexander Tralliamis (dmwKT^ 1648), iJio Cassius fJaiinary 1648), 
Justin Martyr (1561), Xipliihnus (1651), Apptan (1651), the last 
being complotod, after Robert’s departure from Pans, b} his brother 
Ohanes, and appearing under Ins name These editions, all m 
folio, except t\\o Moscliopul us, which is in 4 to, are unni ailed for 
bcniit 3 Robert also printed nnmcroiis editions of Latin olassics, 
of which perhaps the folio Virgil of 1632 is the most noteworthy, 
and a largo quantity of Latin grammars and other educational 
works (many of them written by his friend Mntunii Cordior) in 
tlio interests of that cause of which ho xwovod himself so stout 
a champion, — the now Icarnmg 

Cn^uiiins Est^enne (1604 or 1505-1664), tlio third son 
of Henri, was, like hia brother Eobort, a man of con 
sidcrablo learning After the usual humanistic training 
he studied medicine, and became a doctor of that faculty 
in the university of Pans In 1540 ho accompanied the 
French ambassador Lazare Baif to Italy in the capacity 
of tutor to his natural son Antoine, the future poet In 
1661, when Eobort Estionno loft Pans for Genova, Charles, 
who had remained a Catholic, took charge of his printing 
establishment, and in the same year was appointed king’s 
printer Ho died in 1664, according to some accounts in 
prison, having been thrown there for debt 

Hia pnnoipal works arc Pradium Eustieim, a collection of tracts 
which lie had compiled from ancient writers on various branches 
of agriculturo, and which continued to be a favourite book down to 
thoendoftho 17th centuri , Dielionaritm Htstoneum aerocltetm 
(1663), tho first French cnoyolopicdia , Thesaurus Ciccromanus, 
and Paradoxes, a free version of the Paradossi of Ortcnsio Lnudi, 
intli tho omission of a few of the paradoxes and of the impious and 
indecent passages (Pans, 1653, Poitiers, 1663) Ho was also the 
author of a treatise on anatomy and of seieral small educational 
works 

Henbi EsTiEimE (1628-1698), sometimes called “Henri 
n ,” was the oldest son of Eobort In tho preface to his 
edition of Aulus Gellius (1686), addressed to his son Paul, 
he gives an interesting account of his father's household, in 
which, owing to tho various nationalities of those who wero 
employed on tho press, Latin was used as a common Inn 
guage, being understood and spoken more or less by every 
member of it, down to tho maid-sorvants Henri thus picked 
up Latin as a child, but at his special loquest he was allowed 
to learn Greek as a serious study before Latin At tho 
age of fifteen he became a pupil of Pierre Danis, at that 
tune the first Greek scholar in France Two years later he 
began to attend the lectures of Jacques Toussain, one of 
tho royal professors of Greek, and in the same year (1646) 
was employed by his father to collate a MS of Dionysius 
of Halicarnassus In 1547, after attending fora time the 
lectures of Turnibe, Toussain’s successor, ho went to Italy, 
where ho spent two years in hunting for and collating 
MSS and in intercourse with learned men In 1550 
ho was in England, whore he was favourably received by 
Edward VI Thence ho went to Flanders, where he learnt 
Spanish In 1661 he joined his father at Geneva, which 
henceforth became his homo In 1554 ho govo to the 
world, as tho firstfruits of his researches, two first edition^ 
VIZ , a tract of Dionysius of Halicarnassus and Anacreon, 
both printed by his uncle Charles In 1656 Honn was 
ogam in Italy, where he discovered at Eome ten new 
books (xi.-x\ ) of Diodorus Siculus In 1657 he issued 


from tho press which in the previous year he had sot up on 
his own account at Genova three first editions, viz , Athena- 
goiat, Maximus Tynus, and some fragments of Greek his- 
torians, including Appian’s 'AvnfiaXuc^ and 'ip-tipucri, and 
an edition of ^Eschylus, in which for tho first time tho 
memnon was printed in entirety and as a separate play In 
1658 he was appointed printer to Huldrich Fugger, one of 
tho celebrated family of Augsburg bankers, a post which ho 
held for ton years In 1669 ho printed a Latin transla- 
tion from his own pen of Sevtus Empiricus, and nn edition 
of Diodorus Siculus with the now books In 1666 ho 
published his best known French work, tho Jyjolo^ieyiowi 
Ilhodotc, or, as he himself called it, L'lnitoduciion au 
Traitc de la Confoimitt^ des Mei veilles Anciennes avec les 
Modemes ou Traiti preparatif H VApologxe pour Hii-odote 
Some passages in the original edition being considered 
objectionable by tho Geneva consistory, ho was compelled 
to cancel the pages containing them Tho book became 
highly popular Within sixteen years twelve editions wore 
printed In 1672 Henri published tho great work upon 
which ho had been labouring for many years, the The- 
saurus Gitects Lingute, in 6 vols folio The publication 
in 1678 of his Dialogues du nouveau Frangois Italianize 
brought him into a fresh dispute wnth tho consistory To 
avoid their censure lie went to Pons, and resided at tho 
French court for the whole of 1679 On his return to 
Geneva in the spring of 1680 ho was summoned before 
tho consistory, and, proving contumacious, was imprisoned 
for a week From this time his life became more and 
more of a nomad one Ho is to be found at Basel, 
Heidelberg, Vienna, Pcsth, everywhere but at Genova, 
these journeys being undertaken partly in the hope of 
procuring patrons and purchasers for his books (for the 
largo sums which he had spent on such publications as tho 
Thesaurus and the Plaio of 1578 had almost ruined him), 
partly from tho increasing restlessness of his disposition 
But the result of these long absences was that his press 
stood nearly at a standstill A few editions of classical 
authors wero brought out, but each successive one showed 
a falling off Such value as tho later ones had was chiefly 
due to tho notes furnished by Casaubon, who in 1586 had 
married Henri’s daughter Florence Henri’s last years w ere 
marked by ever-increasing infirmity of mind and temper 
In 1697 ho left Geneva for the last time After visiting 
Montpellier, where Casaubon was now professor, he made for 
Pans, but was seized wuth sudden illness at Lyons, and died 
there in his seventieth year, at the end of Januar^j^ 1698 

Fow inon hovo oi or sorvcil tlio ennso of Icaniinc more dovotcdlj 
For over thirty} cars tho amount which ho iiroducod, whether ns 
printer, editor, or original writer, was enormous Tlic iwodiictions 
of ills iiross, though printed with tho same beautiful tipo ns liis 
father’s books, aro, owing to tho poorness of tho paper and ink,infonor 
to them in gouorol beauty Tho best, perhaps, from a t} iwmwpliicnl 
point of view, aro tho Poeix Ora ci Pnncijies (folio, 16GG), tho Plutanh 
(13 vols 8i 0 , 1672), nnd tho Plato (3 vols folio, 1673) It w ns rather 
Iloiiri Estionno’s scholarship which gave vnluo to his editions lie 
u 08 not only his om n press corrector but his own editor Though 
b\ the latter half of tho IGth conturj nearly nil tho important 
Greek and Lntin authors that no now possess had bwn pubiisiica, 
his iintinng activity still found some gleanings Figntccn nrst 
editions of Greek authors nnd ono of a Latin author nro duo to Jus 

press Tlio most important have been already moiitioncd Henris 

ropntntion ns a scholar nnd editor has increased of Into 
fniniliarity with tho Greek langungo hns nluajs been ndmiltcu lo 
iiaa 0 bocii nmto cxcoptional , out ho hns been accused of want or 
tnsto and iiidgmont, of cnrolcssnoss nnd rashness Spccinl centre 
hns boon passed on his Plutarch, in which ho is raid to hnve intro 
duced conjectures of his own into tho text, while protending to 
dorrtcd thorn from MS authontj But a recent editor, 
hns shown that, though like all tho other editors of hj»^ | 
not give references to his nuthontics, even one of 
conjectures can bo traced to some MS 1. eaS 

ns to his tasto or his judgment, it seems i'®^fA„ro S 
and scrupulous, nnd that ho onlj r^J'^omcctures 

authority failed him And, whatever tho mont of his coujcctures 
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he vas at any rate the first to shovr T-hat conjecture could do 
toerards restoring a hopelessly corrupt passage Tlic urork, how 
ever, on which his fame as a scholar is most surely based is the 
Tkesaurtu G-rsceas Lingusi After making due alIora_.e ' ’ 

fact that considerable materials for the work had been already 
collected by his father, and that he received considerable assistance 
from the German scholar Sjlbnrg, he is still entitled to the very 
highest praise as the producer of a work which was of the greater 
service to scholarship and which in those early days of Greek 
learning could have been produced by no one but a 'giant. Two 
editions of the Thtsaiints have beenpublishcd in tins century — at 
London by Talpy (1S15-25) and at Pans bj Didot (1831-63) It 
was one of Henn Etienne’s great ments that, unlike nearly all tlio 
French scholars who preceded him, he did not neglect his own Ian 
gnage. 'While Bnd4 wrote French with difficult ond considered 
It hardlj a fit language for a scholar to use, Hcnn Estiennc was 
loud in Its praises and ga\e practical proof of its capablfibcs. 
Of his French wntmgs three uere devoted to this theme — (1) 
ConformtU du Langagt Francois atce le Grte (published in 1676, 
but without date , ed. L. Feugire, 1850), in winch French is shown 
to have, among molem languages, the most affinity with Greek, 
the first of all languages , (2) Deux Dialogues du noureau Francois 
Daliam:i (Geneva, 1578 , rejinnted, 2 1 ols , 1883), directed against 
the fashion prevaihng in the court of Catherine de Medici of using 
Italian words and forms , (3) Pnjeet du Litre Intituli d' la Pre 
eflUnce du Langage Fnznfois (Pons, 1570 , cd. Fengere, 1853), winch 
treats of the supenonty of French to Italian An interesting 
feature of this tract is the account of French proverbs, and, Ilcnrv 
III having expressed some doubts as to the genuineness of some of 
them, Henn Estienne published, in 1691, (4) Les Premiees ou le I 
line dca Proterlei Epigrammalttce (never reprinted and verj rare) 
Finally, there remains ''5) the Aivlogie pour fffrodole, the work bj 
virtue of which Henn Estienne belongs toliteratnre The ostensible 
object of the book is to show that the strango stones in Herodotus 
may be paralleled by equally strange ones of modem times. 

> irtnallj it is a bitter satire on the wnter's age, especially on the 
Roman Church Put together without any method, its' extreme 
dosultonness makes it difficult to readconfinuonslj, but the numcr 
ous stones, collected partly from yanous literary sources, notably 
from the preachers Menot and Maillard, partly from the writer's 
own multifarious expenence, with which it is packed, make it an 
interesting commentary on the manners and fashions of the time 
But satire, to M elfective, should be either humorous or nghtcously 
indignant, and, while such humour as there is in the Apologie is 
deadedly heavy, the writers indignation is generally forgotten 
in his evident relish for scandal The style is, after all, its chief 
ruent. Though it beats evident traces of hurry, it is, like that of 
all Henn Estien^s French wntmgs, clear, easy, and vigorons. 
uniting the directaess and sensuousness of the older wnters with 
a suppleness and logical precision which at this time were almost 
new dements in French prose. An edition of the Apolome has 
recently bwn published by Liseux (ed. Ristelhuber, 2 youTlSfO) 
after one of the only two copies of the onginal uncancelled edition 

remarkable political p.amphlet en 
ir.^ ** D^ortemadide lathenne 

appeared in 1574, has been ascribed to Henn 
the evidenco both mtomal and external is conclnsiie 
a^mst h« being the author of it Of his Latin imtings the 

notice ^re the De LalinitaU /also suspeela (1576) the 
*^® ^"^’ohodidasealuo (1578), all three 
™n ag^t the Cicereaians, and the Fhmco/or^ienJEmponum 

seven itttere from Heart to JohS ^Tirenfr 
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had seceded he “ followed hts State,” and was elected vice- 
president of the (Confederate State.'! "Whatever there was 
of opposition to the despotic tendencies of Jefferson Davis 
gathered around Stephens as a centre , and the vice pre- 
sident was never an influential member of tlie Confederate 
administration His popularity in Georgia was unbounded, 
and he was elected representative in Congress in 1877-82, 
and governor, 1882-83, dying in oflicc In person he 
was small and extremely emaciated, seldom weighing more 
than 90 pounds, and always in delicate licaltii, but his 
powers as an orator were remarkable 

ClovclamVs A JI Sl'ph'ni in PulUe and Frivat' and Johnston 
and Browne’s Life of xl H Stephnis arc the nnin authorities for 
Stephens’s life. His jwhtical opiuions ore fuUv gi'cn in his work. 
The Jl'ar Utireen the Stales 

STEPHEN’S, Joinr Llotd (1805— 1So 2), traveller, was 
born 2Sth November 1803, at Shrewsbury, X J, United 
States Having been admitted to the bar, he practised 
his profession for about eight years in Xew York city 
In 1834, the state of his health rendering it advisable that 
he should travel, he visited Europe, and for two years 
made a tour through many countries of that continent, 
ertending hu> travels to Egypt and Svrm On his return 
to jSew York he published (under the name of “ George ” 
Stephens) in 1837 Inndmts of Traid in Envpt, Arabia 
Petraa, and the JTohj Land Tins work was followed 
nevt year by the puhhcation, also in tro volumes, of 
Incidents of Traid in Grte e, Titrlev lim^ia, and Poland 
In 1839 Stephens arranged with Frederick Catherwood 
of London, who had accompanied him on some of lus 
travels, and illustrated the above-mentioned publications, 
that they should make an exploration together m Central 
America, with a view to discovering and examining 
ancient art said to exist in the dense forests of that 
Hopical region Stephens, meantime, was appointed 
United States minister to Central .tkmerica The joint 
travels of Stephens and F Catherwood occupied some 
eight mouths in 1839 and 1840 As the result of these 
researches Stephens published in 1841 Incidents of Traiels 
m Central Anicnc^r, Chiapas, and Tvratan In the 
autumn of 1841 the two travellers made a second explora- 
tion of Yucatan, the fruits of which were gathered up in 
a work p^hshed by Stephens m* 1843,— 7„«rfenfa of 
Travel m Yucatan This work describes tbe most exten 
sive travels executed till that date by a stranger in the 
peninrala, Md, as the author claims, "contains account of 
visits to forty four ruined cities or places in which remains 
or vestiges of ancient populations were found,” It fixed 
ApLSh “'‘yP>-®^i>storic cities and supphed correct 
existing monuments This pubhea- 
tion enjoyed a wide popularity, and made such an impres- 
sion on Prescott the historian that he urged StepheK 
researches of American antiqintiTm Per^ 
to so distant an expedi- 
the newly-formed Amencan 
Ocran Steam Xavigr on Company, which estabhshed tho 

recoanoitre the ground with a view to the 
construction of a railway across the isthmus and first ns 
weprKident and then as president of the Panama Hall- 
way Company, spent the greater part of two vears in 

to the dpi>Ai„ .. 1 , A and incautious exposure 

trav£"“®He^trhmf “‘«^tific 

kinds of hSia^wSr^Wd"^ ““ 
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STEPHENSON, Geoboe (1781—1848), porfectcr of tho 
loconiotn c, wns tho son of Robert Stephenson, fireman of 
a colliery engine nt "Wylnm, near Newcastle, Mlicro lie 
was born 9tb Juno 1781 In boyhood ho ^^as employed 
as a cowherd, and occupied his leisure in erecting clay 
engines and similar mechanical amusements Afterwards 
ho drove tho ginhorse at a colliery, and in his fourteenth 
3 ear became assistant to his father in firing tho engine nt 
n shilling a dnj Ho sot liimself diligently to qualify 
himself foi higher duties, and in his seventeenth 3 ear was 
appointed ongmoman orplugmnn As yet ho was unable 
to read, but, stimulated b 3 ' tho desire to obtain fuller 
information regarding tho wonderful in^ entions of Boulton 
and "Watt, he began in his eighteenth year to attend a 
night school, and soon made remarkably rapid progress 
In 1801 lie obtained tho situation of brakesman, and in 
1812 was appointed engine ivright nt Kilhngworth high 
pit at a snlar 3 of ^100 a year Areantimo ho had been 
cm])lo 3 ing his leisure in watch and clock cleaning, in 
stud} mg mechanics, and in various cvperimcnts with a 
view of solving tho difiicultics connected wjth the con 
struction of n satisfactory locomotiv c Hav ing obtained 
permission from Lord Rav ensw orth, the princqml partner 
of the Kilhngworth colheij to incur the outlay for con- 
structing a “travelling engine” for the trnmronds between 
the collier} and the shipping port nine miles distant, lie 
made a successful trial with the engine, which ho named 
“M} Lord,” 2 '5th Jul} 1811 Setting himself diligently 
to improve his invention, he thoroughly satisfied himself 
that for tho proper success of tho locomotive a railwa} ns 
ncarl} as possible level was an essential condition In 
1822 he succeeded in impressing with tho importance of 
his inv cntion the projectors of the Stockton and Darlington 
Railwn}, who had contemplated using horses for their 
waggons, and was appointed engineer of the railwa}, with 
hbert} to carr} out his own plans, tho result being tho 
opening, 27th September 1825, of tho first railway over 
which passengers and goods wore carried by a locomotive 
The success of tho Stockton and Daihngton Railway led to 
the employment of Stephenson in tho construction of the 
Liv erpool and Slanchcstcr Railway, which, notw ithstanding 
prognostications of failure by the most eminent engineers 
of tho do}, ho earned successfully through Chat Jfoss 
He also succeeded in persuading the directors to giv 0 tho ; 
locomotive a trial, and, ns his improved invention, tho 
“ Rocket,” during her trial trip made 29 miles an hour, 
his suggestion met vnth complete approval, with tho 
opening of tho lino, 15th September 1830, tho modem era 
of railways iiia} bo said to have been definitely inaug 
urated iniilo his experiments in connexion with loco- 
motiv es were in progress, tho construction of a safety lamp 
for use in mines occupied much of his attention There 
can bo no doubt regarding tho justice of his claims to be 
considered the first inventor of tho tube safety lamp, not- 
withstanding that tho name of Sir Humphry Davy has 
* been chiefly associated with tho discovery In recognition 
of tho "valuable service ho had thus rendered to man 
kind,” subscriptions were in 1815 collected in behalf of 
Stephenson which amounted to £1000, a sum which ho 
found of great convenience in connexion with his locomo- 
tive experiments Stephenson was closely connected with 
tho more important of tho railway projects which tho 
success of the Liverpool and Manchester line called into 
existence, but he strongly disapproved of tho railway mania 
which ensued, and predicted that only rum could result 
from tho prevalent disposition towards radway speculation 
Ho was frequently consulted in regard to the construction 
of foreign railways, and in this connexion visited Belgium 
and Spam in 1845 Towards the olose of his life ho retired 
from active duties, and at his residence at Tupton House, 


Chesterfield, interested himself chiefly in farming and 
horticultural pursuits Ho died 12th August 1848 

See Story of the Life of George Stephenson, by Saimiol Smiles, 
1857|nowccl 1873, ttU(lSniilcs’8i7rcs(>^^r2^2^/tjE'«^w(ccr5, vol iil 

STEPHENSON, Robebt (1803-1869), engineer, son of 
tho preceding by his first wife Fanny Henderson, was born 
nt Willington Quay, IGth October 1803 Remembering 
his own early diilicdtics owing to deficient instruction, his 
father bestowed special care on his education, sending him 
in his twelfth year to attend Mr Bruce’s school in Percy 
Street, Newcastle, where ho remained about four years 
In 1819 ho was apprenticed to a coalviower at Kilhngworth 
to learn tho business of tho colhery, after which, to perfect 
his training in technical science, ho was sent in 1822 to 
attend tho science classes at the university of Edinburgh 
On his return ho assisted his father in tho survey of 
various railway lines, but in 1824 he accepted an engage- 
ment to take charge of the engineering operations of tho 
Columbian Mining Association of London On account 
of the harassing difficulties of tho situation ho resigned it 
in 1827, and after liis return to England undertook tho 
management of his father’s factor} in Newcastle, greatly 
aiding him 111 tho improvement of Ins locomotives, tho 
result being tho construction of tho “Rocket,” which 
fiiml}' established tho practicability of steam locomotion 
on railwa} s Subsequently his services were in great 
request as a railway engineer, and after the lotiremont of 
his father ho was regarded os tho chief authority on the 
subject In this connexion his most remarkable achieve- 
ments were his railway viaducts on tho tubular system, 
constructed with tho aid of tho practical knowledge of Sir 
William Fnirbairn, and justly characterized as “the 
greatest discovery in construction in our day” Among 
his more notable bridges are tho Royal Border bridge at 
Berwick-on Tweed, tho high-level bridge nt Ncwcastle-on- 
Tyne, tho Britannia tubular bridge over the Monai Straits, 
tho Conway tubular bndgo, and the Victona tubular 
bridge over tho St Lawrence, Canada In 1847 ho 
entered tho House of Commons as member for Whitby 
Ho was frequently consulted in tho construction of foreign 
railways, and was decorated forliis services by the king 
of Belgium, tho king of Sweden, and the emperor of tho 
French In 1856 ho was elected president of the Institute 
of Civil Engineers Ho died 12tli October 1859, and was 
buried in Westminster Abbey 

See The Story of the Lfh of George Stephenson, including a 
Memoir his Son Robert Stepheoison, b} Samuol Smiles, 1857, now 
ed 1873, JcalTrcson, Life of Robert Stephenson, 2vol8, 1804, and 
Smilcs’s Lives of Rntish Engineers, vol 111 , 

STEREOCHROMT See Simca 

STEREOSCOPE is an optical instrument for repre- 
senting in apparent relief and solidity all natural objects 
by uniting into one imago two representations of these 
objects as scon by each eye separately That tho two eyes 
form different images of any objects which are near enough 
to have dissimilar perspective proiections has boon long 
known, and may bo readily tested by any one Euclid 
proved it geometrically with reference to a sphere (2Gth, 
27th, and 28th theorems of his Tieatiseon Optics) , Galen 
showed how tho demonstration might be made ^ Porta 
(2 V ), in his work on jRefraciion, also writes on tho subject, 
and Leonardo da Vinci adduced tho want of correspond- 
ence between the parts of the background intercepted by 
a near object seen by tho two eyes singly *‘as the reason 
why no painting can show a nltevo equal to that of 
natural objects seen by both eyes within a moderate 
distance ”= In 1613 Aguilonius, a Jesuit, m his work on 
Optics, attributed tho union of tho two unlike pictures into 


> Le ttsiiPartium Corpons Jlitmant, Lyons, ICCO, j) 693 
» Trattata delta Pielura, Scultitra, ed Arehitettura, Milan, 1684 
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a clear image to a “ common sense ” 'which ga're its aid 
equally to each eye, — ^this common sense being specially 
exerted when the object is placed much nearer to one eye 
than to the other, so that the sizes as well as the forms of 
the two retinal pictures are sensibly difEerent The sub- 
ject was merely touched by vanous other -wnters after 
Aguilonius until 1776, when Harris^ observes “'We have 
other helps for distinguishing prominences of small parts 
besides those by which we distmguish distances in general, 
as to their degrees of hght and shade, and the prospect we 
hare round them Again, by the parallax, on account of 
the distance betwixt our eyes, we can distinguish, besides 
the front part, the two sides of a near object not thicker 
than the said distance, and this gives a visible rihevo to 
such objects, which helps greatly to raise or detach 
them from the plane in which tney lie Thus the nose 
on a face is the more remarkably raised by onr seeing 
both sides of it at once ” This 'was undoubtedly a con- 
siderable step towards a sound theory of binocular vision, 
but it cannot be said to have anticipated the invention of 
the stereoscope This instrument owes its origin enturely 
to the experimental researches of Sir Charles Wheatstone 
binocular vision, and the following passage from 


on 


Mayo's Outlines of Human Physiology, p 288, published 
in 1833, IS the firet clear enunciation of the principle on 
which it 18 constructed — “A sohd object, being so placed 
as to be regarded by both eyes, projects a different per- 
spective figure on each retina , now if these two perspect- 
ives be actually copied on paper, and presented one to each 
eye, so as to fall on corresponding parts, the original sohd 
figure will be apparently reproduced in such a manner that 
no effort of the imagination can make it appear ns a 
representation on a plane surface " Sir Charles ^eat- 
stone’s “Contributions to the Physiology of Vision, Part 

PAifosojpfiicaf Transactions of 
1838, but this paper 'was the result of investigations 
extending over a penod of years, and there is evidence 
that reflecting stereoscopes were constructed for VTieat- 
stone by Newman, a weU known philosophical instrument 
maker, so early as the winter of 1832 Wheatstone no 
doubt also, as early as 1846, employed photographic 
pictures for his reflecting stereoscopa The subject was 
taken up by Sir David Brewster, and was developed more 
particnlarlj in two papers read to the BoW Society of 
Edinburgh in January 1843 and April 1844 These re- 
search^ led Brewster to the invention of the lenticular or 
rofractmg stereoscope The discoveries of Daguerre and 
lalbot, and the rapid development of the art of photo- 
graphy, enabled photographs to be taken smtable for the 
stereoscope, thus supersedmg the geometncal drawings 
previously employed, and in 1849 Dnboscq, a Pansi^ 
optician, be^n the manufacture of lenticular stereoscopes 

^ of binocular daguerrotypes of hvme 
naS W ^ bouquets of flowere, and objects of 
nat^ hmtoty For many years the refracting stereoscope 

st^enf of scientiflc m! 

striments, and was to be found, along with an appropnate 

P^^^^es, m every drawing-room, but of late 
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When we look at an external object 'with both eyes it 
IS seen generally as a single object, although there must be 
two retinal pictures, one for each eye ^is depends on 
the fact that the excitation of certain associated spots on 
the two retinm is referred to the same point in space, or, 
in other words, that the luminous impression which 
originates by the irritation of two associated points appears 
os one point in the 'visual field Such associated points or 
areas of the retina are said to be corresponding or identical 
When an object is seen single by two eyes, the two images 
must fall on corresponding points of the retina If one 
eye bo pushed to the side, the imago on the retina of that 
eye is displaced from its appropriate identical point, ond a 
double image is the result Now the term horopter is 
apphed to represent an imaginary surface containing “ nil 
those points of the outer world from which rays of light 
passing to both eyes fall upon identical points of the 
retina, the eyes being in a certain position,” The horopter 
vanes with the different positions of the eyes (see Ey:^ 
vol \Tii p 826) But it IS a familiar experience that wo 
not only see a single object with two eyes, but the object, 
say a cube or a book lying on the table, is seen in relief, 
that IS, wo take cognizance of the third ^mension occnpied 
by the body in space, although the two retinol pictures 
are on a plane It is clear that the two images of the 
object nhich do not coincide with the horopter cannot be 
completely united so as to furnish one single visual impres- 
sion Further, it can readily be demonstrated that the 
two retinal pictures are dissimilar, and j et the two images 
are fused into one and give the impression of a smgle 
object occupjing three dimensions To explain these 
phenomena, Wheatstone put forward the theory that the 
mind completely fused the dissimilar jiicturcs into one^ 
and that whenever there occurs such complete mental 
fusion of images really dissimilar, and incapable of 
mathematical coincidence, the result is a perception of 
depth of space, or sohdily, or rehef He objection to this 
theory os stated by Wheatstone is that complete fusion 
does not take place It is always possible by close 
analysis of visual perceptions to distinguish between tho 
two retinal pictures Further, if the fusion is mental, as 
stated by 'Wheatstone, it is an example of unconscious 
TOrobration Another explanation has been suggested by 
Briicke ^ When we look at objects near at hand tho optic 
axes ore converged strongly, and they become less ^d 
Jess conmrged as we gaze at objects farther and farther 
away There is thus a senes of axial adjustments the 
neces^ry musc^r movements giving rise to defimte 
sensations, by which we estimate the relative distance of 
objects in the field of view A man with one eye cannot 
judge by this method We habituaUy depdnd upon 
binocular vision for the guidance of aU such movements ns 
require an exact estimate of the respective proximity of 

Sood test expenmentYs to 
smpend a curtain nng in such a manner as to present its 

rSn to S! of or five feet from the eye, and 

WlY ^ sideways through its hoop the curved 
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and was content with nointinir nnf f* element in the question, 
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feat, ■v\liich can bo readily accomphsbed under the guidance 
of binocu’ar Msion, large odds may bo laid that success 
will not bo attained Mhen one eye is closed, until a suc- 
cession of trials shall have enabled the e\porimenter to 
measure the distance of the ring by the muscular move- 
ments of his arm According to Briicko, the two eyes 
are continually in a state of motion, and their position 
of convergence, non greater now less, passes from one 
side to the other, so that the observer combines succes- 
sivolj the different parts of the two pictures, thus giving 
use to sensations of depth of space and of subjects stand- 
lug out in relief Brucke’s theory, in short, is that our 
perception of depth depends on the fusion of muscular 
sensations, or rather of nervous impressions arising from 
the muscles of the eyeballs It uas, however, pointed 
out by Dove that the sensation of relief, solidity, or per- 
spectiio IS perfect even uhen natural objects or stereo- 
scopic pictures are seen momentarily by an elcctnc flash 
lasting only of a second, during which time it is in- 

concon able that there can be any change in the degree of 
coniergonco of the optic aves This ovporiment is fatal 
to Brucke’s theory, and Wheatstone itos right in asserting 
that the sensation of relief is instantaneous A third 
theory is that of Joseph Lo Conte, advanced in 1871, and 
thus stated by himself — “ All objects or pomts of objects 
cither beyond or nearer than the point of sight are doubled, 
but differently, — the former homonymously, the latter 
heteronymously The double images in the former case 
are united by less coniergence, in the latter case by 
greater convergence, of the optic aves 27ow, the observer 
knows instinctiv elj and without trial, in any case of double 
images, whether they will bo umted by greater or less 
optic convergence, and therefore never makes a mistake, 
or attempts to unite by making a wrong movement of the 
optic oxes In other words, the eye (or the mind) in- 
stinctively distinguishes homonymous from heteronymous 
image?!, referring the former to objects bejond, and the 
latter to objects this side of, the point of sight Thus, 
accordiug to Lo Conte, the mind perceives relief instantly 
but not immediately, and it does so by means of double 
images This theory does not possess the merit of simpli- 
city, and, i\hilst it may explain the phenomenon of relief 
as oxpenenced by those who have been specially trained 
to the analysis of visual perceptions, it does not satis 
factonly account for the expenence of everyday life 
We are therefore obliged to fall back on the theory of 
Wheatstone, somewhat modified, namely, that there are, 
behind the phenomena referred to the retina, psychical 
operations, unconsciously performed, which fuse together 
the results of the retinal impressions. In the language 
of Hermann, “ correspondmg points are therefore such 
points as furnish images, which, as experience teaches, are 
habitually combined or fused. But, os it appears necessary 
to effect these combinations in order to obtain correct 
impressions of objects, we get into the habit of fusing also 
the images of the two not perfectly corresponding points 
which, under ordinary circumstances, wo should perceive as 
double It can easily bo demonstrated that simultaneous 
images which fall upon corresponding points are not united, 
although it IS true that they do not form second images. 
When the mind must unite images which do not fall upon 
corresponding points, the process must be associated with 
the conception that the corresponding points in the object 
occupy the situation for which the eye would have to bo 
arranged, in order that the image should comcide.”® 

To obtain binocular pictures suitable for the stereoscope, tbo 
camera must be placed successively in two pomts of tbe oircum 


^ Carpenter, Edtiiburgh Jleeieur, 1858 
s Amenean Journal <tf Science and Arts, voL IL, 1871 
® Hermann’s Physiology, translated by Oonigee, p. 430 


ferenoc of a circle of which the object is the centre, and the points 
at which the camera is so placed must have the angular distance 
rop^onting the convergence of the optic axes when the object is 
to be viewed in the stereoscope For osamplc, if the pictures are 
to bo scon in the storoosoope at a distance of 8 inches before the 
ojos, the convergence will bo 18*, and the camera must bo stationed 
at two points on the circle at the same angular distance This 
d^anee of tbo camera from the object only affects the magnitude 
of tho picture Usually two cameras are employed, fixed at the 
proMr angular positions IVlicatstone gives tho following table 
of tlio mclination of the optic axes at different distances, and it 
also shows “ tho angular positions of tho camera required to obtain 
binocular pictures which shall appear at a given distance in tho 
stereoscope in their true rchef " 

^tlm"opttenxM} * < ® 8* 10 12* 14 10‘ 18 20* S3 24 2C* 2S* SO 

Distance la inches 71 8 3d 7 23 8 17-8 132 118 lO-l 887870 C-4 88848046 
“ The distance is equal to J o cotang J 6, — a denoting tbo distance 
botwoon tho two ojos and fl tho inclination of tho optic axes” 
eWheatstono, A?cic«^yfc /hpers, p 270) 

Suppose two stereoscopic pictures thus token are presented to 
tho two ojes, 
it IS possible 
by an effort 
so to converge 
the ejes os to 
throw tbo im 
ages on corros 
pondingpoints, 
and when this 
IS done tho ob 
iccts are seen 
in relief (fig 1) 

Such an otiort, 
however, soon 
causes fatigue, 
andfowporsons 
can so control ( 
their OIOS and 
keep them in 
tho forced posi 
tion ns to view 
tbo pictures 
in their natu- 
ral perspective 
with any com 

fort Tbo object of all stereoscopes is to throw the two pictures on 
corresponding points with the eyes in an ordinary position 
The pnnciple of Wheatstone’s reflecting stereoscope is illustrated 
in fig 3 ft consisted of two plane mirrors, about 4 inches 
square, fixed in frames 
and so ai^nsted that 
their backs form an 
angle of 90* with each 
other These mirrors 
are fixed to an upnght 
against tho middleline 
of a vortical board cut 
away so os to allow the 
eyes to be placed bo &] 
fore the mirrors. On 
each side there is a , 
panel bearing a groove *■ 
above and below into, 
which tho correspond 
mg pictures can be® 
slid. Mechanical ar- 
rangements also exist 
for the purpose of 
movmg the pictures 
to or from the mirrors 

and also for inclming 

the pictures ot any B e 

angle (fig 3) There is 2.— DtaBram ot TVlientstono s IteSccting Stereo, 

one position m which scope K, K, right and left crc«, S,S S", minors, 
L, «, panels tor bolding pictures , a b, picture on 
Ictt sidoj a, 8i, picture on right side o, ft 8 and 
a, ft p are corresponding points on rctlnse ALU, 
object ns seen In rdlct in mirrors b, seen by left 
oyo In position B and Imago on retina at ^ L seen 
at L It, and rottaal Imago ot A; a seen at A, ana 
retinal Imago at o, o seen at A, and retinal Irnngc 
at a , n seen at R L and reUnnl Imago 
otB, and retinol Imago at p — Londols and Stirling a 

PhviMogy , 

. 



Fio 1 — Storcosci pic flgnrcs A, cono , B, ten sided 
pjTnmld 



the binocular imago 
will bo immediately 
seen smgle, of its pro 
per size, and vithout 
fatigue, “because in 
this position only tho 
ordmaiy relations bo 
tiveon the magnitude 


of the pictures in tho rotmn, tho mchnnbon of the optic mcs, and 
the adaptation of tho oyo to distact vision at 
are preiri ed " (Wheatstone) AlftoughMmowhat cumbrous, the 
leflacfang stereoscope is a most useful mstrumenti and enables one 



540 


STBEEOSCOPE 


p.-'oTn a srestfr -ziictr of OTv»*iinsit 3 oataocakr-nson than 
(s- bs csr-ed cal eaaly Tata the coaaaoa fo-=s. 
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tne tna* of 


r G S — Tbssatm » TlxZ'tiSz^ S-«~'>*=cic. 

‘VTi'itsTcae alE!>ia~ea ed a fo-ai o* £*e”sosccT‘‘ m r-h ca tn*x c 

Kints of tha 10*720 b” ref'ai- 


tcies T^-B c-oacct 


ti'' 3 in.''eado‘ 


eager 03 corBswaaiag TK 
if b- reSsnoa. This hal a 


of lbs T''‘a 3 s‘-;' 3 "c of Tiroa- Tvo E*<.-ees-'op c p-oirres ere sianil- 
taiisoaslT'p>j«::ed by t-o lan'ens oa a sc'»^:a so as to o-edap, 
aad dis^ hoTjag saitaVe slits 
are io*a*ec. m froa*' of the laa- > 
reres aad also m froat of the 
eyes of the dbs»“ve^, la saeh a 
■cay that oaly one p 'dare is 
th'O'Ti on the screen at a time, 
aad also that the vie— of the 

i p state 13 seen vath the right and I-'t eyes alVaiate y 

I the coan“aion he^'re'n tne exa^ is S 3 arreng*"! that 
ob--anng -f-e ne- of the ohser-er nga*- eye c- I'^’z ere eocenes 
ra*’a tne •"nen the lignt is shat off fr>jai th** ti^t l*ft 
Lmte-re, and thus the left ere sres the p "‘are o' the left lan'p-a 
and the right c-e that of the ngn* lan'ere. The t^o eyes ne-er 
Ew* c* the sme tcae, and each ere r*t'^ »s jpc*are af*er the ©■‘he’", 
bat *he ia 3 pi^c*oas c?'iae so fas* as *o b- *asi*d in coas-aoasaess, 
and the resalt is, tie image stands on* “m solid relief" \^Prty 
£<rr S<- 2 , Ifo 2ii, roh il , Ap-il I, IS'o> 

Danac lus -laeanhes tn*o the ph're'b' '■•gr o' ns’on, 'Whpats'one 
ms lea to shrd- vnat he twined Cfn-c-s-onr cf relef Sometimes 
vhea r'e looh nt a gcoa’^tncal figure sneh ns a cai-e or rnoai 
bo d It may be imagined to lep^Wnr ^cae cl t— o c . -yim i l ar 


s*preo«cop=, bat.' ics“paa of lensss in *cp app**ares to rhich the eyes 
are otre-'*ed, it had ‘"a pair o' glass presms haring tnea faces inclined 


afo*m’'ereliie rheo*aic3*r t fisares: In fig 7 tne rhomho d AX is cre—a «o 


i.. and th^rr re£ractr*e angles tnrcpd to~n*cs each othe* 
pnr c5 p.3te g.2sr presms, their faces mating n^h each o‘ner an 
angi“ It , riQ bang t^o p.^tcres, the coreespoading ’ ' 


ojits of 


mg Mjii 

rn rbareSi mchesaTemtjtocojicineata distancec 12 inches, and 


a piir nre an angle o' IS* rill occaroa coircience at fi mcnes ** 
The ferea of s*'erei'Ci " ' * ‘ ^ 

Thni Bre*rete~ ana is 
..*-tag=msnt is sho^re 


■ ■gg-a/^.'vr r- pgTi r m 

n„ A Lp”cplp*te~e 
a*- A ana the right 
a- B t*t c tni o be 
tr.» ro— psjonoing p c- 
•nre; t.* each ere, cad 
p, Pj t-o pTsms of 
clas* Apresanehacs 
— rs of hget so that 
*np object s-en inrongh 
*h“ j-ism app«i*3 tohe 
n-are" *o *he te'-aeting 
tne presm Pi 
‘here'ere r e ^p ts the 
rar cpi m the oirectioa 
PjA, as if It prece-ded 
cbm c. The” presm jv 
refncis *he tar Zp, so 
‘na*- to the eye a* 6 it 
also appears to prec-ed 
frem c. The effect of 
*h.s IS that the object 
really ayppsrs to be at c. 


gensrellr used is that mrented hr S " 
;o— n as thp relincting stereoscope. The 
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— nea an oh ect c. three diEPas*ons is ' m — !*£ 
bo h e-es ruile tte opno ants make a spnsfj’- ang e 
— itn each other, bpcans* the appcaranc- cf tro d-igtaEa' figures, 
' oae to efiph c-e, prereats the'posahHitr of m.'take ' (Wheat. 
J £ one) The coare-soa cf a cam-o lato an intagjo and of aa la 
, tag-o into a cameo is a — entno— n lastan'-* c' tins 7 ns'oa. 
j Vheatstoaeobser-eithe coarereifncf It’ e czhTo tcdbylmccular 
j cruics in tee stereesreps —hen the “f* trai;rp-.N»d, reSreted, o- 
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e-en, 

reclmatioa to— ards each othp-** (VTi< 
p 275 ). In fig S there is a d..tg-ani cf *Lp j.,., 
instrement. L a sphereccl surface le exa { 
iamedrithtn.s instrument. It itiilcpyi-<p- 
hollor, rnilstahollo— sn't’acerrelcp— V"/ d 
con-cX. It is remareab’e, ho-e-er, that ^ 
tee coa- e r un g powers of tms ii:struicp.^t 
are greatest r-h»re the ne— ferms can b"* 
conceired without eCore Thns a campo 
and an intaglio, a p!as*er cast in relief ard 
Its moa’d, o~ any ooject similar in ns cp- 
preite leliels is at once changed b- t e 
pspudcscope into the coave'se'?b-ra.' As 
I piointed oat b— Dr Carpenter, by gzsn'’ re 
I can re-eree the mte-o- o- a mat so S to 
j see the connteaance stand oat in rdief it 
1 13 more difipnlt to thro— the 'eatares c' a. 

I butt in*o the sha^ o' a momd j r nSst i- 
I *3 impo5tib"’eto Ci-ect aarcoarersion nr .^n l- 
the feattnes o' the Irang {ace. “The *op- “* 


Its.J 


I>=i*AE-ewja-sS.erecse=je. 

essea^ of the apaare*us in 187S) has receanr 
V- e-^pdanew o-a o stereoscope lased oa tfce re B known eSecte 

» r>»5. .«=,»fdrt J, 2-7 


same in i, 



3 Fig S^Ks; 


tti« ccstoirg T-tess' 

“ h, “• A ' 7 '®' 

*I"= 4 nr pr=ts etc; 
F^-S3ctp jss faitaii 
£tA 


j tical change u idenncallr the 
nature in e-e~yore o' tnese cates, and 
taere is nothing in the fom c' the featnres 
rhieh refuses to present a corre-se, tins 
con-e-toa share 6:mg^ presented hr the 
luaSfc , out the ininc, rnich ml anmit the 

con^t^OT o' the co^ereed fo-m --hen sagges-ed b- the inaniaaM 

‘^-^'tthenotioa 

blood can tadeygo sach 
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renter, Edtaei.rg? Br- 
tvir, 1E5S, p 460) 

A little coas'deretion 
rai shore that the pm- 
tures of objects placed 
at a great distance from 
the ere are prectrcaUr 
if not rhoIlT idsitical 
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offect, and the landscape maj appear to bo flat, as in a picture To 
obtain a stereosoopio view of a laiid‘«capo Von Holmlioltz invented 
tbo Tclcslcrcoseopc, an instrument winch places as it were the point 
of view of both eyes wide apart. It consists of ti\o mirrors L and 
E, each of which projects its imago upon I and r, to which the oj cs 
0 and 0 aio directed The ejes 0 and o arc placed as it were atOj 
and Oj, according to the distance botn oen L and E , cousequoutly 
two dissimilar pictures arc obtained , these are mentally combined, 
with the result that the landscajMS is soon like a stereoscopic view 

The principle of the stereoscope nos successfully applied by 
'Wenham in 1864 to the construction of the binocular microscope 
See Mionoscoin (vol vm p. 272), and also two papers in &o 
Jour Jloif Mtcr Soc , 1884 — (1) “On the Mode of vision with 
Objectn os of IVido Ajicrturo,” by Prof K Abbe, p 20 , and (2) 
“On the Phjsiologj of Binocular Vision with the Microscope,” 
by Dr Carpenter, p 480 Prof Abbe shons, however, that 
“obhipie 1 ision in the imcio'<cono is entirely different firom that in 
ordmarj vision, inasmuch ns there is no perspectiio, so that wo 
have no longer the dissiimlaritj which is the basis of the ordinarj 
stereoscopic effect, but an essentinlly different mode of dissiimlanty 
between the two pictures ” In the microscope there is no per 
siicctii 0 foreshortenliig There is no diffcronco in the outluio of 
an ob|ect viewed under the microscope by an avial or by an obbqno 
pencil There is siiuplj a lateral displacomont of the image — an 
cntirclj diflcreut phenomenon to that which occurs in non micro 
scopio Msion Thus, whilst the mode of formation of dissimilar 
pictures 111 the binocular microscope is difforcnt from the production 
of ordinarj stereoscopic pictures, the brain mechanism bj which 
thej are so fused ns to gn c rise to sensations of soliditi , depth, 
land pcrispcctiie IS the same (J O M } 

STEBEOTYPE Sec T\POGR.vpirY 

STEELING, n city of tlio United States, m White- 
side county, Illinois, on Bock Biver (a tributary of the 
Mississippi), 110 miles west of Chicago Mainly on account 
of the abundant water pow er produced by the natural rapids 
of the river and a dam 1100 feet long, it has become the 
seat of the most taried manufactunng industry An 
artesian well 1000 feet deep, discharging 18,000 gallons 
per hour, contributes to the water-supply of tho town 
The population was 5312 in 1870 and 5087 in 1880 
Sterling was laid out in 1S3G and incorporated in 1857 
STEELING, John (1806-1844), author, was descended 
from a family of Scottish origin which had settled in 
Ireland about tho Cromwellian period His father, 
Edward Sterling, born at Waterford 27th February 1773, 
had been called to tho Irish bar, but, having fought os a 
militia captain at Yiuegar Hill, afterwards volunteered 
with his company into tho hne. On the breaking up of his 
regiment he w cut to Scotland, and took to farming at Karnes 
Castle 111 Bute, whore John, the second son, was born 20th 
July 1806 In 1810 the family removed to Llanbletbian, 
Glamorganshire, and during his residence there Edward 
Sterhng, under tho signature of “Vetus,” contributed a 
number of letters to the Times, which were reprinted in 
1812, and a second senes in 1814 In the latter year ho 
removed to Pans, but, the escape of Napoleon from Elba 
in 1816 compelhng him to return to England, he took up 
his permanent residence in London, obtaining a connexion 
with the Tivies newspaper, and ultimately being promoted 
editor Carlyle, who allows him tho dubious credit of 
bemg one of the best of newspaper editors, represents him 
as manifesting “ a thoroughly Irish form of character, fire 
and fervour, vitahty of all kinds in gomal abundance, but 
in a much more loquacious, ostentatious, much louder style 
than IS freely patronized on this side of the Channel ” 
His fiery, emphatic, and oracular mode of writing conferred 
those charactenstics on the Times which were recognized 
in the sobriquet of t_ “Thunderer” The frequent 
changes of the family residence during the early years of 
young Sterhng rendered his education somewhat desul- 
tory, but on the settlement m London it became more 
systematic After studying for one year at tho univer- 
Bify of Glasgow, he in 1824 entered Tnnity College, Qim- 
bridge, where he had for tutor Juhus Charles Hare At 
Cambndge he did not distinguish himself except in the 
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debates of tho umon, where, “none,” it was related, 
“ever came near him except the late Charles Bnller” 
He removed to Tnmty Hall with the intention of 
graduating in law, but left the university without taking 
a degree Durmg the next four years he resided chiefly in 
London, employing himself actively in literature Along 
with Frederick Maunco he purchased the Atlienmim from 
J Silk Buckmgham, but the enterprise was not a pecumary 
success Through Maurice he became an “assiduous 
pilgrim” to the shrine of Coleridge at Highgate He 
also formed an intimacy with the Spamsh revolutionist 
General Torrijos, in whoso unfortunate expedition he took 
an active interest Shortly after his marriage m 1830, 
symptoms of pulmonary disease induced him to take up 
luB residence in the island of St Vincent, where he had 
inherited some property, but after fifteen months he 
returned to England After spending some time on the 
Continent he found his health so much re-established that in 
June 1834 he accepted a curacy at Hurstmonceaux, where 
his old tutor Juhus Hare was vicar Acting on the advice 
of his physician ho resigned his clencal duties in the 
folloiving February, but according to Carlyle lU-health was 
only the external occasion of his resignation, the primary 
cause being a partly unconscious divergence from the 
opinions of the church Be this as it may, the threaten 
ing progress of the insidious disease under which ho 
laboured soon rendered “pubhc life in any professional 
foim” qmte impossible There remained to him the 
“resource of tho pen,” but, having to “hve all the rest of 
his days os in continual fiight for his very existence,” his 
hterary achievements were necessarily fragmentary, and 
cannot be regarded ns a criterion of lus capabihties He 
published m 1833 Arthur Comngshy, a novel, which at- 
tracted httle attention, and his Poems (1839), the Election, 
a Poem (1841), and Strafford, a tragedy, were not more 
successful He had, however, established a connexion 
with Blackiooo^s Magazine, to which he contributed a 
variety of papers and several tales, which gave promise 
that under more favourable conditions he might have 
“ achieved greatness ” He died at Ventnor 18th Septembei 
1844 His father survived him till 1847 

Sterling’s papers were ontrnsted to tlio joint caro of Tliomas 
Carlylo and Arciidoacou Hare, and it was agreed that tho selcctioii 
of his imtings for publication and tho preparation of a inomoir 
should bo nndortakon by tho latter Essays and Tales, by John 
Sterling, collected and edited, with a memoir of his life, by Julius 
Charles Haro, appeared thoreforo in 1848 m t«o volumes So 
dissatisfied was Carlylo mth tho memoir, chiefly because it undulj 
magnified tho ecclesiastical side of Sterling s hie, that ho rcsoh ed 
to give his own “testimony " about his fnond, and “ record olearlj " 
what his “knowledge of him was” His vivid portraiture of 
Sterling in tho L\fe which appeared m 1861 has perpetuated the 
memory of Sterling after his wntings have coased to bo of interest 
on their own accounb 

STEBNBERG, a manufacturmg town in Moravia, Aua- 
tno, IB situated 9 miles to the north of Olmutz and 47 
miles to the north-east of Brunn. It is the chief seat of 
the Moravian cotton industry, and it also carnes on tho 
manufacture of linen, stockings, hqueurs, sugar, and bricks 
Its SIX suburbs and the surronndmg districts are aLo en- 
gaged in the textile industry Fruit, especially cherries, 
and tobacco are grown in the neighbourhood Tho popu- 
lation in 1880 was 14,243 Sternberg is said to have grown 
up under tho shelter of a castle founded by Ynroslaff of 
Sternberg on the site of his victory over the Mongols in 

1241 , , 

STERNE, Laubenoe (1713-1768), one of tho greatest 
of English humorists, was the son of an Enghsh officer, 
and great-grandson of an archbishop of York Nearly all 
our information about tho first forty-six yeara of his life 
before ho became famous as tho author of Tnstram 
Shandy is derived from a short memoir jotted down by 
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himself for the use of lus daughter It gives nothing but 
the barest facts, excepting three anecdotes about his in- 
fancy, his school-days, and his mamage The date of his 
birth coincides unth the close of the Marlborough wars 
He was born at Clonmel, Ireland, on November 24, 1713, 
a few days after the amval of his father’s regiment from 
Dunkirk. The regiment was then disbanded, but very 
soon after re-established, and for ten years the boy and 
his mother moved from place to place after the regiment, 
from England to Ireland, and from one part of Ireland to 
another The familiari^ thus acquired with military 
life and character stood Sterne in good stead when he 
drew the portraits of Uncle Toby and Corporal Tnm, and 
the influence of the excitements, shifts, and hardships of 
this life of vagabond gentility may also be traced in his 
own character To its hardening efiect we may fairly 
refer some part of his later reckless defiance of clencal 
proprieties and comical persistence in self conscious eccen- 
tricity After ten years of wandenng, he was fixed for 
eight or nine years at a school near Halifax in Yorkshire 
His father died when he was in his eighteenth year, and 
he was indebted for lus umversity education to one of the 
members of his father’s family Hia great grandfather the 
archbishop had been master of Jesus College, Cambridge, 
and to Jesus College he was sent in 1732 He was ad- 
mitted to a sizarship in July 1733, and took his BA. 
degree in 1T36 One of his uncles was a promment church 
dignitary in Yorkshire Young Sterne took orders, and 
through his influence obtained in 1738 the living of 
Sutton, some 8 miles north of York. On his marriage 
three years afterwards he was presented to the neighbour- 
ing living of Stilhngton, and did duty at both places 
He was also a prebendary of York. 

Sutton was Sterne’s residence for twenty uneventful 
years — ^yeara at least concerning which his biography is 
silent The only ascertained fact of consequence is that 
ho kept up an intimacy which had begun at Cambridge 
with John Hall Stevenson, a witty and accomplished 
epicurean, owner of Skelton Castle in the Cleveland dis- 
trict of Yorkshire Skelton Castle is nearly 40 miles 
from Sutton, but Sterne, in spite of his doable duties, 
seems to have been a frequent visitor there, and to have 
found in his not too strait-laced friend a highly congenial 
companion Stevenson’s various occasional salhes in 
ver.>o a^ prose— his Fables for Grown GenfLemen^ his 
K^razy Tales, and his numerous skits at the political 
opponents of Wilkes, among chose “macaronies" he 
numbered himself,— were collected after his death, and it is 
impossible to read them without being struck with their 
close family resemblance in spint and turn of thought to 
inferior as they are in bteraiy genius 
\\ ithont Stevenson Sterne wonld probably have been a 
more decorous parish priest, but he would probably never 
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end of the famous Sermon on Conscience in vol il of 
Tnstram he had intimated that, if this sample of Yonck’s 
pnlpit eloquence was liked, “ there are now in the posses 
Sion of the Shandy family as many as will make a hand- 
some volume at the world’s service — and much good may 
they do it ’’ Accordmgly, when a second edition of the 
first instalment of Tnstram was called for in three months, 
two volumes of Sermons by Yorick were announced 
Although they had little or none of the eccentricity of the 
history, they proved almost as popular Sterne’s clencal 
character was far from being universally injured by his 
indecorous freaks as a humorist Lord Eaulconberg 
presented the author of Trtslram Shandy with the hving 
of Coxwold To this new residence he went in high 
spints with his success, “fully determined to wnte as hard 
as could be,’’ seeing no reason why he should not give the 
public two volumes of Shandyism every year and why 
this should not go on for forty years By the beginning 
of August he had another volume written, and was “ so 
dekghted with Uncle Toby’s imaginary character that he 
was become an enthusiast ’’ The author’s delight in this 
wonderful creation was not misleading , it has been fully 
shared by every generation of readers since Eor two 
years in succession Sterne kept his bargain with himself 
to produce two volumes a year Vols in. and iv 
appeared in December 1760, vols v and vi. in Januaiy 
1762 But his sanguine hopes of contmuing at this rate 
were frustrated by ill health. He was ordered to the 
south of France , it was two years and a half before he 
returned , and he came back with very httle accession of 
strength His reception by hterary circles in France was 
very flattering He was oveijoyed with it “’Tiscomme 
A Londies,” he wrote to Gamck from Pans, “I have just 
now a fortnight’s dinners and suppers upon my hands ’’ 
And again, “ Be it known I Shandy it away JMty times 
more than I was ever wont — talk more nonsense than ever 
you heard me talk in your days, and to all sorts of 
people ” Through all his pleasant esqietiences of French 
society, and through the fite of dangerous illness by which 
they were diversified, he continued to bmld up his history 
of the Shandy family, but the work did not progress as 
rapidly as it had done Not till Januaiy 1766 was ho 
with, the fourth instalment of two volumes , and one 
of them, vol viz , leaving the Shandy family for a time, 
ga-^ hvely sketch of the writer’s own travels to the south 
of France in search of health This was a digression of a 
new mnd, -d anytkng can be called a digression m a work 
the plan of which is to fly off at a tangent whenever and 
wherever the writer’s whim tempts him. In the first 
volume, anticipating an obvious complaint, he had protested 
agmnst digressions that loft the mam work to stand stilk 

^ S' Shandean se^ 

reconciled digressive motion with progres- 

Sbdfi 1“* ^ 0 *'^ w allowed to stand still 

while the wntw is being transported from Shandy Hall to 

who /fS and joyous temper of Tristram himself, 
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Tnstram The Sentt menial Jonniey t/irouffh France and 
Italy was intended to be a long work the plan admitted 
of any length that the author chose, but, after seeing the 
first two volumes through the press in tho early months of 
1768, Sterne’s strength failed him, and he died in his 
London lodgings on tho 18th of March, throe ueeks after 
tho publication Tho loneliness of his end has often been 
commented on , it was probably due to its unexpectedness 
Ho had pulled through so many sharp attacks of his “vdo 
infiuenza ” and other lung disorders that he began to bo 
seriously alarmed only three days before his death 

Sterne’s character defies anal} sis in brief space It is 
too subtle and individual to bo convoyed in general terms 
For comments upon him from points of \iew more or 
less diverse the reader may bo referred to Thackeray’s j 
iZiinioj Prof Masson’s and Mr H D Traill’s 

sketch in tho “Enghsh Mon of Letters” senes Tho 
fullest biography is Mr Percy Fitzgerald’s. But tho reader 
•who cares to have an opinion about Sterne should hesitate 
till ho has read and re-read in ^arlOlls moods considerable 
portions of Sterne’s own anting This writing is so 
singularly frank and unconventional that its drift is not at 
once apparent to tho literiry student The indefensible 
indecency and overstrained sentimentality are on the 
surface , but after a time o\ cry repellent defect is forgotten 
in tho enjo 3 mont of tho exquisite literarj art In the 
delineation of character by graphically significant speech 
and action, introduced at unexpected turns, loft with 
happy audacity to point their own meaning, and pointing 
it with a force that tho dullest cannot but understand, 
ho takes rank with tho verj greatest masters In Toby 
Shandy ho has drawn a charaeter universally lovable and 
admirable, but "Walter Shandy is almost greater as an 
artistic triumph, considering the difficulty of tho achieve- 
ment Hr Ferriar, in his Ilhtstratxons of Sterne (published 
in 1812), pointed out several unacknowledged plagiarisms 
from Eabelais, Burton, and others , but it is only fair to 
the critic to say that he was fully aware that they were 
only plagiarisms of material, and do not detract in the 
slightest from Sterne’s reputation ns one of tho greatest of 
literary artists 

STESICHOmrS of Himora, a very famous Ijtic poet, 
lived between 630 and 650 B c. His name was originally 
Tisias, if wo may trust Suidas, but it ivas changed to 
Stesichorus on account of his eminence in choral poetry 
He was famed in antiquity for tho richness and splendour 
of his imagination and his stylo, although Quintilian 
censures his rodundancj and Herinogencs remarks on tho 
excessive sweetness that results from his abundant use of 
epithets Wo are told that ho warned his follow citizens 
against Phalaris, whom they had chosen as their general, 
by relating to them the well-known fablo of tho horse 
and the stag The story that he was struck blind for 
slandering Helen in a poem, and afterwards recovered his 
sight when ho had sung a recantation, is told first by 
Plato, and afterwards, with many additions, by Pausanias 
and others Wo possess some fragments of tho former 
poem, censuring tho daughters of Tyndarous, who “'^ed 
two, nay three husbands, and leave their lords ’’ (Fr 26), 
and three lines from the palinode, “ This is no true tale, 
nor yet wentest thou in tho stiong benched ships, or earnest 
to the tower of Troy” (Fr 32) It seems probable that 
Stesichorus did really nrite his recantation in consequence 
of a dream which ho had soon after composing his poem 
on Helen , and his is not tho only case in literature where 
an apparently miraculous cure is said to have followed 
some such act of atonement We possess about thirty 
fragments of his poems, not counting single words, pre- 
served in Athemeus and elsewhere Hono of them is 
longer than six lines They are written in the Done 


dialect, with epic hcences and occasional ASolisms, the 
metre is dacfylico-trochaic Brief as they are, they show 
us what Longinus meant by callmg Stesichorus “most 
like Homer ” , they are full of epic grandeur, and have a 
stately subhmity that reminds us of Pindar Stesichorus 
indeed made a new departure by using Ijtio poetry to 
celebrate gods and heroes rather than human feelings and 
passions, this is what Qmntihan means by saying that 
he “sustained the burden of epic poetrj with the lyre” 
Several of his poems sung of the adventures of Heracles , 
one dealt with tho siege of Thebes, another with the sack 
of Troy The last — to which the Tabula Iliaca (see Otto 
Sakefs Gnechuclie Btldet ch oniken, ed A Michaehs) is a 
sort of commentary — possesses an interest for us as tho 
first poem in which occurred that form of tho storj' of 
jEneas's flight to which Virgil afterwards gave currency in 
his ^netd Stesichorus also completed the choral ode by 
adding to the strophe and antistrophe tho opode , and not 
to know “ Stcsichorus’s three” passed into a proverbial 
expression for unpardonable ignorance 
Botgk, Poetas Lynn Oraei, vol iii pp 205-234, Lcipsic, 1882 
STETHOSCOPE See Atjscdxtaxion 
STETTIN, the chief town of Pomorama, and the leading 
seaport in Prussia, is situated on the Oder, 17 miles to the 
south of tho Stettinor Haff and 30 miles from the Baltic 
Sea Tho main part of the town occupies a hilly site on 
tho left bank of the river, 
and is connected by four 
bridges (includingamass- 
ivo railway swing-bridge) 
vnth tho suburbs of La- 
stadie (“lading place,” 
from lastadmm, “ bur- 
den,”) and Silberwiese, 
on an island formed by 
the Parnitz and Dunzig, 

W'hich here diverge from 
the Oder to Dammsche- 
See Until 1874 Stettin 
was closely girdled by 
verj'oxtensive and strong 
fortifications, ivliich pre- 
vented tho expansion of 
the town proper, but the 

steady growth of its l , . , , v 

couraged the foundation of numerous industrial suburbs 
beyond the line of defenca Some of these are themseh cs 
“towns,” ns Grabow, with 13,672 inhabitants in 1880, 
and Bredow with 11,256 inhabitants , but all combine with 
Stettin to form one industrial and commercial centre 
Since the removal of the fortifications their site has begun 
to be built upon Apart from its commerce, Stettin is a 
comparatively uninteresting city The church of Sts Peter 
and Paul, onginnlly founded in 1124 and restored in 181 6- 
17, was the carhest Christian church in Pomerania St 
James’s church, dating from tho 13th and tho two follow- 
ing centuries, is remarkable, hke so\ einl other Pomeranian 
churches, for its size The old palace, now occupied by 
Government oflices, is a large unattractive edifice, srarcel} 
lustifving tho boast of an old writer that it did not jield 
in magnificence oven to tho palaces of Italy Among tho 
more modern structures are tho theatre and the new 
town-house, superseding an carher one of 1-^ 
of Frederick the Great and of Frederick WiUinm III 
adorn one of tho five open squares of the old town a 
prosperous commercial town Stettin has numerous 
tional, benevolent, and scientific institutions 

The manufactures are very ^ j 

largest factories ore in tho neighbourmg villages, y 
sSi Tie *.pb»>Idms ynb (among n-Licb 
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that of the Vulcan Company deserves mention) have com- 
parati\elv recently attained some reputation for their iron- 
clads nnd war vessels Machinery, cement, chemicals, and 
soap arc produced in large quantities, and there are also 



Plan of Stettin. 


Iirgc sugar refineries, besides a vast miscellany of othe 
•smaller industrial cifablishments The trade of Stettin i 
V erj flourishing More than any other harbour it may b 
regarded as the jiort of Berhn, from which it is 93 mile 
north-cast bj railway , and a larger number of vessel 
enter and clear at Stettin than at any other German poi 
cveept ITamburg and Bremerhaven SwcteiiOhe (yr 
sen e» as its fore port The forest and na er scenery of th 
nciglibonrhood of Stettin is picturesque, but the Ion leai 
and ••v\amp 3 nature of the soil render the chmate blea 
and uuhcalthj la 1SS5 the population was 99,475 i 

aiio iy ^hom 85,727 were Protestant 

3112 Homan Catholio, and 23SS Jews 
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STEUAKT, Sm James DfarHAM (1712-1780), Babt, 
author of Aji / ny wiry tnio the Fnnciples of Pohfical Eco- 
nomy (see PouncAi. Ecoxomt, voL six. p 365), was the 
only son of Sir James Steuart, sohcitor-general for Scotland 
under Queen Anne and George L, and was bom at Edin- 
burgh on October 21, 1712 After passing through the 
umversity of Edinburgh he was admitted to the Scottish 
bar at the age of twenty-four He then spent some years 
on the Continent, and while in Home entered into relations 
with the Pretender He was in Edinburgh in 1745, and 
so compromised himself that after the battle of CuUoden 
he found it necessary to return to the Continent, where he 
remained untA 1763 It was not indeed until 1771 he 
was fully pardoned for any complicity he may have had 
in the rebellion He died at his family seat, Coltness, itj 
Lanarkshire, on November 26, 1780 

The Works, Pohtieal, iTeiaphysicttl, and Chronological, of the 
late Sir James Steuart of Coltness, Bart , now first collected, with 
Anecdotes of the Author, by his Son, General Sir James Denham 
Steuart, were published in 6 vols 8vo in 1805 Besides the In 
gtttry (onginnllj published in 2 vols. 4to m 1767), tiiey include — 
A Dissertation upon the Doctrines and Principles of Money applied 
tojtlie German Com (1758), Apolooie du Sentiment dc M le Chctalier 
Keicton siir VAnaenne Ckronologie desGrees (4to, Frankfort on-tbe 
Ham, 1757), Tlu. Principles of Money applied to the Prisnit State 
of Bengal, published at the request of the East India Company 
(4to, 1772), A^Disserlation on the Policy of Grain (17S3), Plan for 
Introdiiemg Uniformity in Weights and Measures within the Limits 
of the British Empire (1700), Observations on Beattie’s Essay on 
Truth, A Dissertation concerning the Motive of Obedience to the 
Law of God, and other treatises. 

STEUBENVILLE, a city of the United States, county 
seat of Jefferson county, Ohio, lies 43 miles west of Pitts- 
burgh, on the west bank of the Ohio nver, here a tlmd 
of a mile wide and crossed by a railway bridge Built 
above a productive coalfield, and with an abundant supply 
of natural gas for fuel purposes, Steubenville has naturally 
become a mauufacturmg centre (foundries, roUing-miHs, 
nail and glass factories, potteries, mac^bne-sbops, flour- 
mills, Ac.), and as the surrounding district is a good 
farming, wool-growing, and stock-raising country it is the 
seat of considerable commercial activity The court-house 
IS a particularly fine building In 1870 the population 
was 8107, in 1880 12,093 Steubenville, so called after 
Baron Steuben, one of "Washington’s generals, grew up 
round a fort erected in 1787 It became a city m 1851 

STEVENS, Alfred See Scdlpxdee, toL xxi p 661 

STEVENS, Thaddeps (1792—1868), was bom at 
Peaebam, Vermont^ US, Apnl 4, 1792, graduated at 
Dartmouth College in 1814, and then settled in Penn- 
grlvama. He soon became a leading lawyer of Lancaster, 
Pq-, so far interested in pohtics as to be elected by the 
MTiig party to the State legislature for several terms and 
to the federal ho^e of representatives 1849-63 When 
«ie mass of the Northern "Whig party went into the new 
K^ubhean girty he went with it, and returned to Wash- 
ington as a Bepubhean representative in 1859, lust before 

I^'^'tion he retained 
until his death, just outlasting the Civil War and recon- 

I American history he was 

The methods on which he 
proposed to conduct the war were always drastic the 
wholesale confiscation of lands in the seceding States the 
disfranchisement of insurgent citizens, the Lancipation 

^ advocate While other parties and 

Sth Jn? their ground, changing 

cistlnt Irem Stevens was con- 

theon universal 

the Snstitutmn ^" ^as prosecuted only to enforce 
Tirnencnt A * * * therefore incumbent on those wlio 

irosccntcdit to obey the constitution punctiliously, heu' 
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u\ er puzzling might be the difhculties into which it led 
them Stoiens, on the contraiy, insisted that armed 
resistance to the constitution had the effect of suspending 
the constitution m ithm the area of the resistance , that the 
success of tho lesistaiico nould show n bother the suspen- 
sion was to bo temporary or ponnanont, and that, in the 
meantime, those nlio resisted tho constitution were entitled 
to no rights under it, — in fact, to no rights except those 
resericd under tho laws of war This was too radical eron 
for tho war paitj , but, at the end of tho war, Stevens’s 
pronounced abihtj ga\e him tho leadership of the house 
comnuttce on reconstruction Ei eii in this position, ho 
1101 or obtained a foinial ondoisemoiit of his theorj', but 
tho practical inanagemont of reconstruction shows its 
strong infiuenco in iiianj features othcrwiso inexplicable 
Ho lived to take n leading part in tho unsuccessful 
inipcachuiciit of President Johnson, and to seo tho admis 
Sion of the first instalment of iccoiistriicted States, and 
died at 'Wasliiiigton, August 11, 1868 
Ste\ pus’s life Ins been written from n fnendlj and from a hostile 
point of ^ iow , — till, former in tlic i olumo entitled Thaddeus Stciens, 
Commoner, the latter in llarn!,’s roUtieal Conflict tn America 

STE^rENSON, Koblut (1772-1850), civil engineer, was 
tho only son of Alan Stoienson, partner in a "West Indian 
house in Glasgow, and ivas born in that city 8th Juno 1772 
Haling lost his father in infancj, ho removed with his 
mother to Edinburgh In his jouth ho assisted his step 
father, Thomas Smith, in his lighthouse schemes, and at 
tho carlj ago of nineteen was scut to superintend tho 
erection of a lighthouse on the island of Little Cumbrae 
Huung sttcccssiv c winters ho attended classes at Anderson’s 
College, Glasgow, and at Edinburgh unnersity Ho suc- 
ceeded his stepfather, whoso daughter ho married in 1799, 
as engineer to tho Board of Northern Lighthouses, and at 
the same time began general practice as a ciiil engineer 
During his period of olhcc from 1797 to 1813, ho designed 
and oxocuted no fewer thau eighteen lighthouses, tho most 
iiuportant being that on tho Bell Book, begun in 1807 and 
completed in 1810, in which ho improied considerably on 
the designs of Snicaton foi tho Eddj atone lighthouse (seo 
LioiiTUOOSi, %ol \ii p 616) I'or its illuinination bo 
introduced an improved apparatus , ho was also the author 
of > 0 X 1008 other Miluablo luicntious lu connexion with 
lighting, including tho intermittent and flashing lights, 
and tho mast lantern for ships In his general practice as 
a civil engineer ho was employed in the construction of 
many countj roads, in various important improvements m 
connexion with tho approaches to Edinburgh, including 
that by the Calton Hill, in tho erection of slips at femes, 
in tho construction of harbours, docks, and breakwaters, 
in the improvement of liver and canal navigation, and in 
tho construction of several important bridges It was ho 
that brought into notice tho superiority of malleable iron 
rods for railwajs over tbo old cast iron, and be was tho 
inventor of the movable jib and balance cranes It was 
cbioHy through liis interposition that an Admiraltj survey 
was established, from wbiob tho Admiralty sailing direc- 
tions for tho coasts of Great Britain and Ireland have boon 
prepared. Stevenson was elected a fellow of tbo Royal 
Societv of Edinburgh in 1815, and afterwards became a 
member of tho Geological and Astronomical Societies of 
London and tho 'Wernenan and Antiquarian Societira of 
Scotland He published an account of tho Bell Rock 
lighthouse in 1824, and, besides contributing important 
articles on engineering subjects to Brewster’s Fdiiilnag/i 
Encyelopxdia and the Encydopa.dm Bt itannxca, wras tho 
author of various papers rend before the societies he was 
connected with He died nt Edinburgh 12th July 1850 


A Lxfe of Hdberl SUienomt, by Ins son David Stovenson, 
npjeand ro 1878 David Stevenson (1816-80), who along with 


Ins brother Ainu succeeded to his father’s business, was tho authot 
of a Sketch of the Civil Engineering of Eorth America (1838, re 
pubbshed in “'Woalo’s Senes,” 185D), Marine Suneying (1842), 
Canal and Eiver Engineering (1858, 2d ed. (.nlargcd, 1872, 3d 
od. 1880), and of v nnous pnpors rend beforo learned sociotios 

STElTiroS, Simon (1548-1620) This groat mathe- 
matician was born in 1548 at Bruges (where tho Place 
Simon Stevin contains his statue by Eugen Simonis) and 
died in 1620 at The Hague or in Leyden Of the circum- 
stances of his life V ery bttle is recorded , the exact day of 
his birth and tho day and place of his death are nhke 
uncertain It is known that ho left a widow with two 
children , and one or two hints scattered throughout his 
works inform us that he began life as a merchant’s clerk 
in Antw crp, that be travelled iii Poland, Denmark, and 
other parts of northern Europe, and that ho was intimate 
with Prince Maurice of Orange, who asked his advice on 
many occasions, and made him a public oiBcer, — nt first 
director of the so called “ waterstaet,” and afterwards 
quartermaster general The question whether Stevinus, 
hko most of tho rest of the prince’s followers, belonged to 
tho Protestant creed hardly admits of a categorical answer 
A Catholic, it may bo said, would never in those times 
hav 0 risen to so high a position A Catholic would per- 
haps not have been so ready as Stevinus to deny tho value 
of all autliority, whether of an Aristotle, of an Euclid, or of 
a Vitruvius A Catholic could not well have boasted, os 
Stevinus in a political pamphlet did, that he had always 
been in harmony with the executive power But against 
these considerations it might bo urged that a Protestant 
had no occasion to boast of a harmony most natural to 
bun, while bis further remark, in tho same pamphlet, to 
tho effect that a state church is indispensable, and that 
those who cannot belong to it on conscientious grounds 
ought to leave the country rather than show any opposition 
to its rites, seems rather to indicate the crypto Cathohe, 
who wishes for reasons of his own to remain in tbo 
Netherlands The same conclusion is supported by the 
ascertained fact that Stevinus, a year before his death, 
bequeathed a pious legacy to tho church of Westkorko in 
Flanders, out of tho revenues of which masses were to bo 
said But, however it may be answered, the question is 
fortunately of little importance to ns, ns Stevinus was 
neither a political personage noi did he engage in religious 
controversy He was mainly, ns already said, a great 
mathematician, and it is chiefly in this quality that wo 
must try to get acquainted with him His claims to fame 
arc most varied Some of them appealed strongly to the 
men of his time, but many were such ns could not w ell bo 
understood by most of his contomporanos, and have found 
3uo acknowledgment only in later times 
His contompoTarics were most struck by bis invention 
of a carriage with sails, a little model of which wos pe- 
Bcrved at Bchoveningen till 1802 The carnage itself had 
been lost long before, but we know that about the year 
1600 Stevinus, with Prince Maunce of Orange and twentj 
six others, made use of it on the sea-shore Iwtwccn Schoven 
ingon and Petton, that it was propelled solely by tho force 
of tho wind, and that it acquired n speed vvhich exceeded 
that of horses Another idea of Stevinus, for which oven 
Grotiiis gave him great credit, wos his notion of a bygone 
age of wi^oin aiankind once know everything l-nowaWe 
but gradually forgot most of it, till a time came whe 
httloTy little the forgotten knowledge was rf squired 
the goal to be aimed at is the bringing about of a second 

TgeS wisdom, in which mankind shall have recove^H 

Its early knowledge The whS 

were proud that he wrote in their own duilect, J-hicli^h^ 

thought fitted for a universal language, ns no 
abounded like Dutch in monosyllabic radiral " ^ 

Historj has been much less enthusiastic ^an^his con 
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temporaries in admiring tbese claims to fame, but it has 
discovered in Stevinns’s works vanons inventions whicb 
did not at once receive tbe notice they deserved He was 
tbe first to show bow to fashion re^ar and semiregnlar 
polybedra by delineating their frames in a plane Stev- 
inns also distinguished stable from unstable equibbritun. 
He proved the law of the eqnihbnam on an inclined 
plane. He demonstrated before Vangnon the resolution of 
forces, which, simple consequence of the law of their com- 
position though it is, had not been previously remarked. 
He discovered the hydrostatic paradox that the downward 
pressure of a hquid is independent of the shape of the 
vessel, and depends only on its height and base He also 
gave the measure of the pressure on any given portion of 
the side of a vesseL He had the idea of explmmng the 
tides by the attraction of the moon. 

It remains to enumerate those claitna of Steviuus to 
immortahty which were recognized from the first and 
which succeedmg ages have not lessened, — his writings on 
mihtary science, on book-keepmg, and on decimal fractions 

That the man who was quartermaster-general to 
Maunce of Orange should have been possessed of more 
than ordinary merit, and have left belund him mihtaiy 
papers of lastmg value, is hardly more than might have 
been expected This expectation, in the case of Steviuus 
at least, is fullj borne out in the opimon of competent 
judges. Pnnce Maunce is known as the tthiti who con- 
quered the greatest number of fortresses in the short^t 
time, and fortification was the principal aim-of his adviser 
Stevinus seems to be the first who made it an nmnni that 
strongholds are only to be defended by artillery, the 
defence before his time having rehed mostly on Rmull fire- 
arms. He wrote upon temporary fortifications, but tbe 
excellence of his system was only slowly discerned. He 
was the inventor of defence by a system of slmces, which 
^oved of the highest importance for the Netherlands 
His idea for the teaching of the science of fortification in 
universities, and the existence of such lectures in Leyden 
have led to the impression that he himself filled this | 
but the belief is qmte erroneous, as Stevmus, though 
living at Leyden, never had direct relations with its uni- 
versity 

Book-keeping by double entry may hate been known to 
Stevimm as clerk at Antwerp either practically or through 
the i^nm of the works of Italian authors like Pacmoh 
and Cardan He, however, was the first to recommend 
use of impersonal accounts in the national household 
Ho practised it for Maurice, and recommended it in a small 
pamphlet to Sully the French statesman , and, if public 
^k keeping has grown more and more Incid by the intro- 

accounts, it is certainly to Stovinns 
tuM the credit of the improvement is dne 

His ^test success, however, was a small pamphlet, 
first publidied in Dutch in 1586, and not exSding 
seven pages m the French translation (whmh S wf 
have seen) This translation is entitled Za 

«7K'c?t«-par Enhers tawnmmiz 

DMimr£tion,TT(!r”* 

Hccimal fractions had been employed for tbe extraction 

centnnes before his time, bat 


ponents of the difierent powers of one-tenth For instance, 
337^^ was prmted 337 © 5 0 7 0 8 0 , and the 
fact that Stevinus meant those encircled nnmerals to de- 
note mere exponents is evident from his employing the 
very same sign for powers of algebraic quantities, eg, 
9 0-14 0+6 0-5 to denote 9x*-14:a^+6x-5 
He does not even avoid fractional exponents (“Bacine 
cnbiqne de 0 serait § en circle ”), and is ignorant only 
of negative exponents Powers and exponents have also 
been earned hack to a penod se\ eral centuries earher than 
Stevinus, and it is not here mteuded to give him any undue 
credit for having maintained them , hut we beheve it ought 
to be recognized more than it generally is, that for onr 
author there was a connexion between algebraic powers 
and decimal fractions, and that even here Stevinus the pro- 
fonnd theorist is not lost to view hehmd Steviuus the man 
of brilhant practical talents. (m. oa.) 

STEWART, or Stuaut For the royal house of this 
name, see Stuart 

S'i'lfiWART, Dugald (1763—1828), one of the most 
infinential of the Scottish phdosophers, was bopi at 
Edinburgh on the 32d of November 1753 THr father, 
hlattbew Stewart (1715-85), was professor of mathematics 
in tbe university of Edinburgh from 1747 till 1773, and 
was an eminent investigator in his own department, 
applying the geometrical methods of Simson, who had been 
his teacher in Glasgow Dngald Stewart’s early years 
were passed partly in Edinburgh and partly at Catnne in 
Ayrshire, where his father had a small property, to which 
the family removed every summer on the close of the 
academical session Bums was an occasional visitor at 
Catnne, which is only a few miles from Mossgiel , and the 
philosopher and the poet had various meetings as well 
as some shght correspondence in later years Dngald 
Stewart was educated at the high school and university of 
his native town. At school he laid the foundation of the 
classical knowledge and literary taste which are con- 
spicuous in his work^ and which lent a charm to his 
prelections At the university his cluef subjects were the 
mathematical sciences — which he attained great pro- 
fiaency and philosophy Adam Ferguson, the historian 
of the Roman repuhhc, was then professor of moral philo- 
sophy in Edinburgh, and his bracing ideal of ethical and 
pohtical virtue commended itself highly to Stewart In 
1//1, having thoughts of entering the Enghsh Church, 
btewart proceeded to Glasgow with a view to the Snell 
exhibitions tenable by Glasgow students at Oxford- Here 
he limned to the lectures of Reid, whose Inquiry, pub- 
lished seven years before, had laid the effective founda- 
fron of what is called distmctively the Scottish philosophy 
Reid became Stewart's acknowledged master and also l4 
fnend, while Stewart’s academic eloquence and powers of 
elegant exposition gained for their common dwtnues a 
much wider acceptance than they could have secured in 
fte cli^iw and less attractive presentation of Reid him- 

So author of the Estay on, 

whS remampd“® sP'ang up between them, 

wnich remained unbroken through life After no more 

than a single session m Glasgow, Dngald Stewart was 

s^moned by hm father, whose health ^as beginning to 

S iSnbSh' classes in thelnivefsity 

01 ^nbmgh Though only nineteen years of aue he 

™ dXd S I“s tatliees suljstiKHe lo 

to flip AmaM ry 0 the commissioners sent out 
to the Amencan colomes, and at his urgent requeS 
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Stow art jectured as lus substitute Thus during tie 
session 1778-79, in addition to bis matbematical work, bo 
dolnered an original course of lectures on morals. “To 
tins season,” says lus son, “ho ahvajs referred os tbo 
most laborious of bis life, and such was tbo ovbaustion 
of the body from tbo intcnso and continued strotcb of the 
mind that on bis departure for London at the close of 
the academical session it was necessary to lift him into 
the carnage” In 17S3 Stewart married Helen Banna- 
tjne, who died in 1787, leaving an only son. Colonel 
:Mntthow Stewart, from whoso short memoir of his father 
the abo\c is a quotation 

In 1785, on the resignation of Ferguson, ho was trans- 
ferred to the chair of moral philosophy, which bo filled for 
a quarter of a centuiy and made a notable centre of intel- 
lectual and moral influence. Young men of rank and of 
parts were attracted by his reputation from England, and 
01 en from the Continent and America A very largo 
number of men who afterwards rose to eminence in litera- 
ture or in the service of the state wore thus among his 
students Sir Walter Scott, Joffrej, Cockburn, Francis 
Horner,. S^diiC} Smith, Lord Brougham, Dr Thomas 
Brown, James Mill, Sir James Mackintosh, and Sir Archi- 
bald Alison maj bo mentioned among others Tliero is 
a unanimous testimon} to the attractive eloquence of 
Stewart’s lectures and the moral delation of his teaching 
“Dugald Stewart,” sajs Lord Cockburn, “was one of 
the greatest of didactic orators Had ho hied in ancient 
times, his meniorj would hai o descended to us as that of 
one of the finest of the old eloquent sages. No intelligent 
pupil of his cier ceased to respect philosophj, or was oicr 
faNo to his principles, without feeling the crime aggra- 
latcd b} the recollection of the morality that Stewart 
had taught him ” Dr John Tliomson, afterwards medical 
professor in Edinburgh, was accustomed to say that the 
two things bj which he had been most impressed in the 
course of his life were the acting of Mrs Siddons and 
the oratoiy of Dugald Stewart Lord Cockburn, in his 
Memortah, has left an interesting portraiture of Stewart’s 
appearance and manner — “ Stewart ivns about the middle 
size, wcaklj -limbed, and with an appearance of feebleness 
which ga\o an air of delicacy to his gait and structure. 
His forehead was large and bald, his ejebrows bushy, his 
eyes grey and intelligent, and caimble of convening any 
emotion from indignation to pity, from serene sense to 
hearty humour, in which thej wore powerfully aided by 
his lips, which, though rather largo perhaps, wore floviblo 
and expressiic. The voice was singularly pleasing , and, 
as ho managed it, a slight burr only made its tones softer 
His ear, both for music and for speech, was exquisite, 
and ho w is the finest reader I ha\ o over heard His 
gesture ivas simiilo and elegant, though not free from a 
tinge of professional formality, and his whole manner 
was that of an academical gentleman, calm and 

expository, but rising into greatness or softening into 
tenderness whenever his subject required it ” The course 
on moral philosophy embraced, besides ethics proper, 
lectures on iiohtical jihilosophy or the theory of govern 
ment, and from 1800 onwards a separate course of lectures 
was dohvered on political economy These last wore 
extremely important in spreading a knowledge of the 
fundamental 2 >rinciplcs of the science at a time when they 
were still almost unknown to the general public. Stewart’s 
enlightened pohtical teaching was sufficient, in the times 
of reaction succeeding the French Eevolution, to draw 
upon him the undeserved suspicion of disaffection to the 
•constitution 

In 1790 Stewart married a second time Miss Cran- 
stoun, who became his wife, was a lady of birth and accom- 
jihslinients, and he was in the habit of submitting to her 
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criticism whatever ho wrote A son and a daughter w ore 
the issue of this marriage The death of the former m 
1609 was a severe blow to the failing health of his father 
and was the immediate cause of his retirement from the 
active duties of his chair Before that, how'ovei, Stewart 
had not been idle ns an author In 1792 he published the 
firat volume of the Hlements of the Philosophy of the Human 
Mtnd , the second volume appeared in 18U, and the third 
not till 1^7 In 1793 ho printed a text-hook, Outlines 
of Moial Philosophy, which wont through many editions, 
and in the same year ho rend before the Boynl Society of 
Edinburgh his account of the Life and Writings of Adam 
Smith Similar memoirs of Bobertson the historian and of 
Bold were afterwards road before the same body and appear 
111 his published w'orks In 1806 Stewart took an active 
part in what was known ns the Leslie case, that is to say, 
the ptibhc controversy arising out of the niipointinont of 
Mr (afterwards Sir John) Leslie to the chair of mathe- 
matics in the nniv orsity of Edinburgh Leslie was 
attacked by the presbyteiy of Edinburgh, ostensibly on 
account of his views on the nature of causal connexion, 
which were said to approximate to Hume’s In two 
pamiihlcts Stewart defended Leslie’s doctrine ns philo 
sophically tenable and theologically innocuous In 1806 
ho received in lieu of a pension the nominal office of the 
writersbip of the Pdinbinyh Gazette, with a salary of 
.£300 When the shock of his son’s death incajmcitated 
him from lecturing during the session of 1809-10, Ins 
place was token, at lus own request, by Dr Thomas Brown, 
who in 1810 was appointed conjoint professor On the 
death of Brov\n in 1820, Stewart, who had taken no 
further active part in lecturing, retired altogether from 
the professorship, which was conferred upon John Wilson, 
better know n ns “Christopher North ” From 1 809 onw nrds 
Stewart lived mainly atKinnoil House, Linlithgow shin^ 
which was placed at his disposal by the duke of Hamilton 
From this retirement he continued to send forth a succes- 
sion of works Li 1810 appeared Philosophical Essays, m 
1814 the second volume of the Elements, in 1816 the first 
part and in 1821 the second part of the “Dissertation” 
written for the Encycloprdia Bntannica " Supplement," 
entitled “A General Viow' of the Progress of Metajihysi- 
cal, Ethical, and Political Philosojiby since the Bev ival of 
Letters” In 1822 ho was struck wnth paralysis, but re- 
covered a fair degree of health, sufiiciont to enable him 
to resume his studies. In 1827 ho pnbhshod the third 
volume of the Elements, and in 1828, a few weeks before 
his death. The Philosophy of the Active and Moial Poiceis 
Ho died in Edinburgh after a short illness on the 11th of 
Juno 1828 A monument to his memory was erected on 
the Calton Hill by his friends and admirers 
An edition of his Collected IVorls, iii clovon volumes (1854-58), 
was edited hj Sir William Hamilton, on whose death in 1856 it 
was earned to completion and fnrmshod vnth n memoir of Stewart 
by Prof Voitcli Stewart was an elegant vmtor rather than a 
Xirofoiind or onginnl thinker, and ho cannot ho said to hnv o added 
much to the philosophy of Pcid (sec Psin), though ho eontnbiitcd 
very largely to its dissemination llis psyehological obsen ntions, 
howovor, aro aeuto and varied, and liis gonoral powers of mind 
contributed largely to oloratotlio study of philosophy in tho United 
Kingdom His reputation rests more upon tho tradition of his 
inspiring and clov ating oloQiieiico than upon any dofinito nchiov o 
ments vnthin tho prov inco of philosophy proper (A. SE ) 

STEYE, Steieb, or Steveh, an industrial town in 
Upper Austria, is situated on an island at tho junction 
of the Steyr and Enns, 20 miles to tho south of Linz and 
92 miles to the west-southwest of Vienna Tho mam 
town 13 eonnected by two bridges with the suburbs of 
Steyrdorf and Ennsdorf Tho Gothic jiarish church was 
built in 1443, tho town-house is modern Tho interest- 
ing old castle of tho princes of Lambcrg, dating from tho 
10th centuiy, rises on an eminence near the tow n Steyr 
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IS one of the cluef seats of tbe iron and steel industry m 
Upper Anstna (Attstbia, toI lu p 120), and rery large 
quantities of cutlery, scjthes, sicHes, and edge-tools are 
annually produced in the town and neighbourhood The 
W^emdl small-arms factory, now earned on by a joint 
stock company, and employing 4500 hands, is the largest 
in Anstna The population in 1880 was 17,199 Steyr 
was the capital of an early countship or grafschaft, at fiist 
belonging to Styna, but annexed to Anstna in 1192 

STICKLEBACK is the name apphed to a group of small 
fishes {Gastrosteus) which inhabit the fresh and brackish 
waters as well as the coasts of the temperate zone of the 
northern hemisphere Although some of tbe species hve 
chieflj either in fresh or in salt water, they really accom- 
modate themselves to a change, and, as far as the European 
kinds are concerned, all maj be met with m the brackish 
water of certam httoral districts The majority have a 
compressed well proportioned body, which in the marine 
species IS of a more elongate form, leading to the allied 
group of Flute Mouths (Figtulamda), which are, in fact, 
gigantic marine sticklebacks Their month is of moderate 
width, obhque, and armed with small but firmly set teeth 
But their most distinctive characteristic consists in the 
armature of their head and body The head is nearly 
entirely protected by hard bone , even the cheeks, which 
in the majority of fishes are cohered with a naked or 
scaly skin, are in this genus cuirassed by the dilated 
infraorbital bones There are no scales developed on any 
part of the body, but a senes of hard and large scutes 
protects a greater or lesser portion of the sides The first 
dorsal fin and the ventrals are transformed into pointed 
formidable spines, and joined to firm bony plates of the 
endoskcleton. With regard to the degree in which this 
armature is developed, not only do the species difier from 
each other, but almost every species shows an estraordi- 
mry amount of variation, so that some older naturalists 
have distingmshed a multitude of species, whilst the 
majonty of the present day are inclined to reduce their 
number considerably About ten kinds may be taken to 
be specifically distinct 

So far as is known at present, all sticklebacks construct 
a nest for the reception of the spawn, which is jealously 
guarded by the male until the young are hatched, wliieh 
event takes place m from ten to eighteen days after 
owj^sition He also protects them for the first few dajs 
of their existence, and provides them with food, until they 
gradual!} straj from their home The construction of the 
ucst varies in the different species 

Sticklebacks are short-lived ammals, they are said to 
rracU an age of only three or four years, yet their short 
me, at least that of the males, is full of excitement. 
During the firut year of their existence, before the fareed- 

pools or gently flowing brooks But with the return of 
the warmer season each male selects a temtory, which 
^efends against all comers, especiallv against 
intruders of Ins own species and sev, and to whi^ he 

fiUed Tilth oS At 
this penod he also ^umes a bridal dross, painted with 

-ize onf V“^i comparatively large 

ue, one female depositing only from 50 to 100 but m 

the nilS.* difierent males 

in jiortbrrjj and cenfnil Earone i everywhere 

Ur deTclopment ol US S'anJ S-orth Amcnea 

tpMiin-M mav hz toand vithont 

.p oa.» 


and. again others which possess a complete row of scutes from the 
bead to the candal fin, and in which the fin spines are, tmee as 
long and strong as in other vaneties On the whole, the smooth 
vaneties are more numerous in sonthem than in northern local 
ities This species swarms in seme years m prodigious num- 



Gaalrosleus aeuleaiut, vnr findioraeensit, Three Spmed Stickleback 

hers, m Pennants time amazing shoals appeared m the fens 
of lancolnshuc every seven or eight jears. TOieir niunhers may 
perhaps he conceivM from the fact that a man employed in 
collecting them gamed, for a considerable time, fonr shillmgs a 
day by selling them at the rate of a halfpenny a bushel Ivo 
instance of a simflar increase of this fish has been obserr cd m our 
time, and this possibly may he due to the diminished mimber of 
suitable hreedmg-places m consequence of the general introduc- 
tion of artificial drainage This species usually constructs its nest 
on tbe bottom, excavating a hollow in which a bed of grass, rootlets, 
or fibres is prepared , walls are then raised, and the whole ns roofed 
over with the hkc materiah The nest is an inch and more m 
diameter, with a small aperture for an entrance 
The Ten Spmed Stickleback (OasCrosfetts punffiiius) n> so called 
from the ntunber of spines usually composing its first dorsal fin, 
which, however, may be sometimes redneed to eight or nme or 
mcreased to eleven It is smaller than the three spmed species, 
rarely exceedmg 2 mehes m length. Its geosrapbical range 
nearly comcides with that of the other species, out it is moie 
locally distnbnted, and its range m northern Asia is not known 
With regard to its habits, it dilTcis from tbe common species onlv 
in the selection of the site for its nest, whieh is generally placed 
among weeds above the bottom of the water Breeding males 
are readily recognized at e distance by the mtensely black colour 
of the lower parts of their body 

Both these species are for their size extremely voracious, causing 
} small amount of injuty if allow ed m breeding ponds m whida 
valuable fish are preserved, During the whole time they are not 
engaged m their breedmg operations they are m pnrsuit of food 
A small stickleback kent in on eqnannm devonre^ in five hours* 
time, seventy four newly hatched dace, which were about a quarter 
of an mch long Two days after it swallowed sixtv-two, and 
would probably hove eaten as many every day, could they have 
been procured. 

The Sea Stickleback {Gastroslcus apmaeftta) is a mneh larger and 
more slender secies than those mentioned, it attams to a lenrth 
of 7 mohes, and is armed with fifteen short spmes on the hack "it 
IS extremely common round the Bntisli coasts, but never con- 
gregates m Jarae shoals. At suitable localities of the coast which 
arc sheltered from the waves and overgrown with sea-weed, espe- 
c»Hy m rock-pools, one or two males establish themselves with 
their harems, and mav be observed without difficulty, being quite 
as fearless as their freshwater cousins Harbours and sMotvs 
covered with Zostera are likewise favourite haunts of this speaes, ' 

^ sometimes suspended from an over 

^ ^ species inhabits only the northern coasts of 

STIGAIATlZA’nON, literally the infliction of stiff mnia, 
t e > marks tattooed or branded on the person, the term 

used mth El^ifio reference to the infliction of wounds 
iiice tnose of Christ 

^despread method of showing tnbal 
conneaon, or relation to tribal deities, is by marks set 
npm the person , thus Herodotus, in describing a temple 

that it is not lawful^to 
slaves who take refuge therein if they 
receive certm marks on their bodies, devoting them to 

fGak to by Paul 

trenhll n, henceforth let no man 

ind I “y stigmata 

n,' r?/ authors have even understo^ the 

n stigmatization in the modem sense. 

SoH, A Pictvramm, ed. 

aquot, in 43, p 365) Branding, as indicative of sern- 
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tude, 18 mentioned in many of tlie classics (Pliny, IT if, 
will 3, Yarro, J)e Be Unsttca,! 18, Suetonius, 

AAVu ifec ), aud was forbidden by Constantine 

In tbe period of persecution Christian martyrs were 
sometimes branded with the name of Christ on their fore- 
heads (Pontius, “De Vit S Cyipnam," Btbhofh Veteium 
Fail urn, ill p 472, § vii) This was sometimes self- 
inflicted as a disfigurement by nuns for their protection, 
as in the case of St Ebba, abbess of Coldingham (see 
Baronins, ^Hna?es, xv p 216, anno 870, also Tert,ile 
Vel Yxig ) Some Christians likewise marked themselves 
on their hands or arms with the cross or the name of 
Christ (Procopius, In Bsaiam, ed Curterius, p 496), and 
other voluntary mutilations for Clmst’s sake are men- 
tioned (Matt xix 12, Fortxm&tns, Lxfe of St B/iadeffund, 
cd Migne, col 608 , Palladius, Lausiac Htstoi y, ciai , 
Jerome’s Lettet to St Bnsiockwm, «fec.) 

In tlie life of St Francis of Assisi we have the first 
example of the alleged miraculous infliction of stigmata 
(see vol IS. p 692) While meditating on the sufferings 
of our Lord, in Ins cell on Mount Alverno, we are told by 
his biographers, Thomas of Celano and Bonaventura, that 
the Lo^ appeared to him as a seraph and produced upon 
his body the five wounds of Christ , of these we are told 
that the side wound bled occasionally, though Bonaven- 
tura calls it a scar, and the wounds in the feet had the 
apjiearance and colour of nails thrust through After his 
death St Clare endeavoured but in vain to extract one of 
these Pope Alexander IV and other witnesses declared 
that they had seen these marks both before and after his 
death (Eaynaldus, ad annum 1255, p 27) The divinely 
attested sanctity of their founder gave to the newly- 
established order of Franciscans a powerful impulse, so 
that they soon equalled and threatened to overshadow in 
influence the previously-founded order of St Dominic 
The reputation of the latter order was, however, equally 
raised in the nest century by the occurrence of the same 
wonder in the case of a sister of the third rule of St 
Dominic, Cathenne Benincasa, — better known as St 
Catherine of Siena From her biographer’s account wo 
gather that she was subject to hystero-opileptic attacks, in 
one of which, when she was twenty-three years old, she re- 
ceived the first stigma (see vol v p 230) In spite of her 
great reputation, and the number of attesting witnesses, 
this occurrence was not universally believed in Pope 
Sixtns IV published a bull in 1476 ordering, on pain of 
anathema, the erasure of stigmata from pictures of St 
Catherine, and prohibiting all expressions of behef in the 
occurrence Pope Innocent VIIL similarly legislated "ne 
de emtero S Catherina cum stigmatibus depingatur, 
nei e de ejus stigmatibus flat verbum, aut sermo, vel prm- 
dicatio ad tollendam omnem scandah occasionem” (see 
references in Eaynaud, Be SUgmatteme, cap xi , 1666) In 
the years which followed, cases of stigmatization occurred 
thick and fast, — now a Franciscan, now a Dominican, very 
rarely a religieuse of another order, showing the marks 
Altogether about ninety instances ore on record, of which 
eighteen were males and seventy-two females Most of 
them occurred among residents in religious houses, and 
took place after the austerities of Lent^ usually on Good 
Friday, when the mind was intently flxed on our Lord’s 
Passion, and, from their occurrence being for the most 
part among members of the two orders to which St Francis 
and St Catherine belonged, the possibility of the recep 
tion of the marks was constantly before their eyes and 
thoughts The order of infliction in the majority of cases 
was that of the cruciflxion, the first token being a bloody 
sweat, followed by the coronation with thorns, after- 
wards the hand and foot wounds appear, that of the side 
being the last. 'The grade of the infliction vaned in 


individual cases, and they may be grouped in the follow- 
ing series — 

I As regards full stigmatization, with tho Msiblo production ol 
tho five wounds, and gonerallj with tho mark of tlie crown as well, 
the oldest case, after St Francis, is that of Ida of Louvain (1300), 
in whom the marks appeared os coloured circles, in Gertrude von 
Ooston of Delft (1344) they were coloured scars, and disappcarnl 
in answer to p^l^ er as they also did on Dominica do Paradis , in 
Sister Picrono, a Franciscan, they noro blackish grey Thej were 
true wounds in Jlargarot Ebncnn of Nuremberg (d, 1361), but 
thoj also disappeared in answer to her prayer (see her Life, Aiigs 
burg, 1717), ns was tho case with Dngitti^ a Dominican tertiary 
(1300), and also with Lidwino. An intermission is described in the 
marks on Johanna della Croce of Madnd (1524), in nlioni tho wound 
in tho side nos large, and tho others wore rose coloured circular 
patches. The marks appeared on each Fridav and vanished on 
Sunday These emitted an odour of nolots , but in Sister Apol 
lonin of Volatorra they were fetid while she lived Angela della 
Paco (1634) was fully stigmatized at luno jears of age, being oven 
marked with tlie sponge and lijssop on tho mouth, nliilc Joanna 
do Jesn Mana at Burgos (1618), a widow, who had entered tho 
convent of Poor Clares, was marked in her sixtietli jear To her 
in vision two cron ns wero offered, — one of flowers and one of 
thorns , she chose the latter and imincdiatcly was seized with such 
jiain that her confessor heard her skull cracking This case was 
investigated by the officers of tho Inquisition Tlie stigmatization 
of Veronica Giiiliani (1606) was also the subject of inquirj, and in 
this case tlio nun drew on a paper a representation of tho images 
nliicli she said wero engraved on her heart On a post mortem 
examination being made in 1727 by Prof Gentili and Dr Bortligi, 
tho image of the cross, tho scourge, Ac , were said to have been 
impressed on tho right side of the organ (Vila delta Vrroniea 
Oiulmni, by Salvaton, Homo, 1803) Tho case of Christina Stum 
bcloii, a Dominican at Cologne, is notoworthj , as on her skull there 
was found a raised ndge or crown which was at first green, with 
red dots. This relic is still preserved In Lucia di Nomi (1646) 
the marks were i anablo, ns they also were on Sister Jlana di S 
Dominico On tho bodj of St Margaret of Hiingarj tho stigmata 
wore found fresh and clear ivheii her body was cClinmwl some time 
after her death for transportation to Presbnrg Other stigmatized 
persons wore Elizahotli a on Spalbeck, a Cistercian , Sister Colcta, 
a Poor Clare, Matilda von Stanz, Margaret Bnieh of Endnngen 
(1603), MonaKazziof Chios (1682), Cathanna Jannonsia, Eliza 
bethRoithof Allgan, StiovazuHammm'Wcstplmlia, Sister Marj 
of tlie Incarnation at Pontoise , Atchangola Tardera in Sicily (1608) , 
Cathanna Eicci in Florence (1690), and Joanna hlana della Cro^, 
a Poor Clare at Eovoredo (d 1673), upon whom tho markings of tho 
thorn crown and spear wound wore especially deep 

II In some cases, although tho pains of stigmatization wore felt, 
there were no marks apparent 'This occurred to Helen Bnimscu 
(1285), Helena of Hungary (1270), Osanna of Mantua (1476), 
Columba Rocasnni , Magdalena do Pazzis , Anna of Vargas , Hiero 
uyma Carvnglio, Mana of Lisbon, a Dominican, Joanna diVcr 
cclli, Stcphania Soncinns, a Franciscan, Sister Chnstinn, a Car 
thuBian , and Joanna Rodriguez, a Poor Clare. In the cmc of Ursula 
Aguir do Valenza, a tertiary of St Dominie (1608), and Cathanno 
Cmlina (d 1619) tho pain was chiolli that of tho crown of thorns, 
os it was also in Amelia Bicchien of Vorcolli, an Augnstiiiian 

III In a third scries some of tho marks wero Msiblo on the 
body, while others were absent or only subjcctivelj indiwtcd In 
severe pains Tho crown of tlionis oulj was marked on the head 
of A’^inrontia Ferrena at Valencia (<L 1516) and Philipiia do Santo 
Tomaso of hlontcmor (1670), while according to lorollus the 
Augustinian Ritta von Cassia (d 1430) had a single thorn wound 
on tho forehead The crown unsmarked on Cathanna of Raconizio 
(b 1486), who also suffered a severe bloody sweat In the case of 
Stophano Quinzani, in Soncino (1457), there was a profuse UoMy 
sweat and tho wounds were intermitting, api^niig on indaj 
and Saturdnj , vanishing on S iidaj Blanche Gnzinan, daughter 
of Count Anas do Sagavedra (1664), was marked only on the nght 
foot ns also was Catlicrine, a Cistercian nun Tlie heart wound 
was visible in Chnstinn Miiabilis (1232) Gnbnclda de Piczolo 
(d 1473) died from tho bleeding of such a wound, and mmilar 
wounds were dosenbod in Ifarin de Acosnn in Toledo , Ensloclua, 
a tortiaiy of St Francis , Clara do 

Ccoiha Nobih, a Poor Clare of Nucena (d pfil) In tho Inst 

instance the heart wound was found after death-^ 

puncture A similar wound was seen in the heart of Martina do 

Anlla (d 1644) Jlana Villana, a Poor Clare, daughter of tlie 

margrave of La Pella, was marked with the crown 

thri^ and after death the impresses of Uic spear, J 

Sr Km t.”~ 

by a seraph in a nsion 
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IV In n fonrlli set of cases the impnnta •were said to have been 
found on tbe heart, even though there was no surface marking 
Thus the Dominican Paula de St Thomas was raid to ha\e had the 
stigmata on her heart. The heart of Clare of hlonlfaiicon (130S) 
WM said to have been as laige ns a child's head and impressed 
with the cross, the scourge, and the nails Similar appearances 
were found in Margaret of Citta di Capello and Tohanna of \ opes 
(1691) 

The instances of masculine stigmatization are few 
Benedict di Bhegio, a Capuchin at Bologna, had the 
marks of the crown (1602) , Carolus Sazia, an ignorant 
lay brother, had the wound in hw side. I3odo, a Pre- 
monstratensian lay brother, Mas fullj stigmatized, as also 
was Philip de Aquenn The marks after death w ere found 
on the heart of Angelos del Pas, a minonto of Periiignan, 
as also on Matheo Carory in ilantua, Melchior of Aiazel 
in Valentin, Cherubin de Anliana (an Augustinmn), and 
Agolini of Milan Valter of Strasburg, a preaching fnar 
(1264), had the heart-pain but no mark, and the same Mas 
the case with a Franciscan, Robert do hlalatestis (1430), and 
James Stephanas On Nicholas of Baicnna the wounds 
were seen after death, Mhile John Cray, a Scotsman, a 
Franciscan martyr, had one wound on his foot 

Vithin the last hundred years several coses have 
occurred. Anna Katharma Emmerich, a peasant girl born 
at Munster in 1774, afterwards an Augustinian nun at 
Agnetenberg, was even more famous for her Msions and 
revelations than for the stigmata Biogmpbics, Mitb records 
of her visions, have been pnblisbcd by Brentano at 
Munich in 1852 and tbe Abb6 Cazalls at Pans (1870) 
Colombe Schanolt of Bamberg (1787) was fully stigma- 
tized, os also was Bose Serra, a Capuchin of Ozicn in 
Sardima (1801), and Madeleine Lorgor (1806) Two well 
known cases ocenrred in Tyrol, — one “ L’Ecstahca " Maria 
von Mori of Caldnro, a girl of noble family, stigmatized 
in 1839, the other “ L’Addolorata ” Mona Dominica 
Lazzan, a miller’s daughter at Capnana, stigmatized in 
1835 (see Bor^, Zes StiffmaUtees du Tyrol, Pans, 1846) 
A case of tbe second class is that of Elizabeth Eppingcr 
of Niederbmnn in Bavana (1814), reported on by Kulin 
An interesting example of stigmatic trance also occurred 
in the case of a Protestant young woman in Saxony in 
1820, who appeared as if dead on Good Fnday and Satur- 
day and revived on Easter Sunday 

The last case recorded is that of Louise Lateau, a 
peasant girl at Bois de Haine, Hainault^ upon whom the 
stigmata appeared Apnl 24, 1868 This case Mas investi 
gated by Professor Lefebvre of Louvain, who for fifteen 
years was physician to two lunatic a^lums In her there 
was a periodic bleeding of the stigmata eveiy Fnday, and 
a frequent recurrence of the bystero<ataleptic condition 
Her biography has been wntten by Lefebvre and published 
at Louvain (1870) 

On surveying these ninety cases, we may discount a 
certain number, includmg all those of tbe second clas^ as 
examples of subjective sensations suggested by the con- 
templation of tbe pains of crucifison A second set of 
which the femons case of Jetzer (Wirz, Edvetiache Ktrchen- 
gadnclde, 1810, in, p 389) is a typb, must be also set aside 
M obvious and intentional frauds produced on victims by 
desi^ng persons A third senes, and how large a group 
we tave not sufficient evidence to decide, we must regard 
as due to the irresponsible self-mfliction of imuries bv 
liystero-epileptic condition, those perverted 

maS nf experienced in this form of disease, 

many of the phenomena described in the records of these 

»f a. 

There are, however, some instances not easily erulained 
where the self-mfliction hypothesis is not qmteLtSaSoiy 


Parallel cases of pbjsical effects due to mental suggestion 
arc Mcll authenticated Bcaunis vouches for mbefaction 
and vesication as produced bj suggestion in tbe lijqmotic 
state, and Boumi and Bnrot desenbe a case, still under 
observation, of bloody sweat, and red letters marked on 
tbe arm by simple tracing with the finger See Cotiff} c« 
Scienltftgue de Grenoble, Vrogria Mtdirale-, 29 Aug 1 885, 
and BcTjon'sXa Grande ITydenechezVIIomme, Pani, 1886 
Wc know so little of the trophic action of the higher nerve 
centres that wc cannot say hoM far tissue nutntion can be 
controlled m spots. That the ncr\ o centres liav c a direct 
influence on local nutntion is in some cases capable of 
cx|)cnmcntal demonstration, and, in another sphere, the 
many authenticated instances of connexion between 
maternal impression and congenital deformity seem to 
indicate that this trophic influence has Midcr limits and a 
more specific capacity of localization than at first sight 
seems possible. Tlicrc is no known pathological condition 
in which blood transudation can take place through an 
unbroken skin 

Literature . — Sco references to eicli nnino in Atla Sanetonm or 
llnclicr.AfenofiyjiHm/Voncwcnnoriim, IC'iS, Ifcnnqncz, Venoliyturt 
etstersiens' , Slarcliese, JJagro Diario , StciII, Lphemnides Ttotnmt- 
tano Saertr, Dillingcn, 1012 , Petrus dc Aha y Astorgi, Pnyitgntn 
2ralurT Portentium Gralite, Strnsbnrjj, 1CC4 , Tliicpolns, j)^ 
Ptissune Clirfit, tract xii , Meyer Platter fur f, there frnhrhext. 
Ml 5, Hnrtcr, TabUait des Instilutions et desilernrsdeTf'nh'ettu 



lC52,i 4^ ItajTinid, Opera, vol xm , Lyons 1665,2)KWin A’ n»-ir, 
1S71, p 170, ijatiry, Jld/ne et jiftroliufie , DemnLS czjt 

mrrMtmli Cerehrah, Pans, 16S6, Boiirbcyre, I^s ShymaUttr^, 
Pms, 18SG, Ennemoser, Der Maifnelivnus tm Terhaltnifi ti rPrli 
ffKMi, Stnttgnrt, 1853, § D2, Tlioluek’s J’ermivhle Sdriflen, Ham 
burg, ISSe, p 07 , folimieder, in Pmnri hirelint’ettung, Ikrlin, 
1876, pp ISO, 345 , Comp'es Jlendns de la ISoeidi d' Bioloaie, 12tli 
Julv 1885 (,V, VA ) 

STILTCHO, FiAMPS, Boman general and statesman, 
was of Vandal ongin, and was bom about 359 A n At an 
early ago ho entered the impcnal army, where his father 
before him bed served under Valcns, and ho speedily 
attained high promotion. Ho had already become 
magister cquitum when in 384 he was sent by Theo- 
dosius ns bis ambassador to Persia, his mission was 
very successful, and soon after his return ho was made 
comes domcsticns and commander-in-chief, receiving also 
in marriage .Serena, the em[jcror’8 niece and adoptive 
^ughter Theodosius, Mhen dying, made Stihdio and 
^rena the guardians of Hononns and his other children 
flononus, in 398, mbs married to Stilichos daughter 
Maria, and in 408 to her sister Thermantia ItMos by 
otihcho that Alanc in 396 Mas compelled to quit the 
Peloponnesus (see ALAric), and that in 398 the revolt 
of the Mauretanian prince Gildo was repressed Stilicho 
^in encountered Alarm at PoUeutia in 402, and at 
Verona m 403, compelbng his retreat into Illyria, and was 
re^rfed with a triumph on his return to Borne. In 
405 ho almost annihilated the army of Badagoisus, the 
W of the Ostrogoths, at Fiesolo. The arSi^eLnts 
into wMch he subsequently entered with Alarm (see 

^ enemies to alienate the 
tbe only 
saved him bis continued 
fbandoned by bis troops ho fled to 
by false promises to 
sanctuary, ho was 

^ om. P ‘’f Cl„«JDUy (g V ) 
and ^543-1607), bishop of Bath and IVells, 

noMT best CTown as the probable author f“Mr S 
Master ot Arts ) of Gammer Gvrton’s Needle the earliest 

'PU. P 428), was a native of Grantham, Lincolnshire, and 
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was born about 1543 He became a student of Chnst’s 
College, Cambridge, where he duly graduated and took 
orders He uas appointed in 1570 Lady Margaret’s pro- 
fessor of divinity in liis university, subsequently held livings 
in Suffolk and Yorkshire, and was master successively of 
St John’s College (1574) and of Tnnity College (1577) 
Still was raised to the bishopric of Bath and Wells in 1692, 
and, after enjoying considerable fame as a preacher and 
disputant, he died on February 26, 1607, leaving a large 
fortune from lead mines discovered in the Mendip TTilk 
STILLING, HEiNBicn See Juno 
STILLINGFLEET, Edward (1636-1699), a con- 
spicuous figure in the church of the Restoration, was 
descended from the Stilhngfleets of Stillingfleet, in the 
neighbourhood of Yoik, and was born at Cranbourne in 
Dorset on the 17th April 1635 There and at Eingwood 
ho received his preliminary education, and at the age of 
thirteen was entered at St John’s College, Cambridge, as 
Isaac Barrow five j ears before and at the same age had 
been entered at Peterhouse He took his bachelor’s degree 
in 1652, and in the following year was elected to a 
fellowship After residing as tutor first in the family of 
Sir Roger Burgoin in Warwickshire and then with the 
Hon Francis Pierrepont in Nottingham, ho was in 1657 
presented by the former to the h\ ing of Sutton in Bed- 
fordshire Here ho brought to comiilction and published 
(1659) his Iremcum, in which ho sought to give expression 
to the prevailing weariness of faction and to find some 
ecclesiastical compromise in which all could conscientiously 
unite Schemes of comprehension wore then the most 
familiar topics of conversation There seemed every 
probabihty that a moderate Episcopacy might attract all 
parties , and it was to be expected that a learned and able 
scholar fresh from the atmosphere of Cambridge Platonism 
should desire to help present entanglements towards a 
liberal solution Much may still be learned from his 
cogent and earnest exposition of the great principle that it 
18 unwarrantable for the church to make other conditions 
of her communion than our Saviour did of discipleship 
In 1662 ho reprinted the Jienxcum with an appendix, m 
which ho sought to prove that “the church is a distinct 
society from the state, and has di\ ers rights and privileges 
of its ow n, resulting from its constitution as a Christian 
society, and that these nghts of the church cannot be 
abenated to the state after their being united in a 
Christian country ” In the same year the country gave 
its answer to his and all similar proposals in the Act of 
Uniformity, which, by requiring that all clergymen should 
be episcopaUy ordained and should use the revised liturgy, 
lost' to the church of England such men as Richard Baxter, 
John Howe, and Philip Heniy StiUingfleet’s actions 
were as liberal ns his opinions He sheltered in his rectory 
at Sutton one ejected mimster and took for another a large 
house to be used as a school But, as time wore on, his 
liberalism degenerated and gave occasion to Howe’s 
remark that the rector of Sutton was a veiy different 
person from the dean of St Paul’s But, though in 1680 
he published lus Unreasonableness of Separation, his 
wnllingness to servo on the ecclesiastical commission of 
1689, and the interpretation he then proposed of the 
damnatory clauses of the Athanasian creed, are proof that 
to the end he leaned towards toleration Another work 
which Stilhngfleet published in 1662 won for him the 
confidence and admiration of his church This was his 
Oriffines Sacrie, oi a Rational Account of the Christian 
Faith as to the Tiitth and Rimne Authonly of the 
Scriptures and the Matters therein contained. Rendered 
obsolete though it be by the general advance of the 
discussion, this apologetic made a deep impression at 
the time, and rapid preferment followed its pubhcation. 


Henchman, bishop of London, employed him to write a 
vindication of Laud’s answer to Fisher the Jesuit In 
1666 the earl of Southampton presented him to St 
Andrewr’s, Holbom, two years later he became prebend- 
ary of St Paul’s, in 1668 chaplain to Charles IL, m 
1670 canon residentiary and in 1677 dean of St Paul’s 
Finally, but under different auspices, he was consecrated 
bishop of Worcester 13th October 1689 Dunng these 
years he was ceaselessly engaged m controversy wnth 
Nonconformists, Romanists, Deists, and Socimans His 
unrivalled and vanous learning, his dialectical expertness, 
and his massive judgment rendered him a formidable 
antagonist, bnt the respect entertained for him by his 
opponents was chiefly aroused by his recognized love of 
truth and supenority to personal considerations He had 
the courage, along with the saintly and noble minded Ken 
and the other six bishops, to incur the anger of James IL 
by resisting his proposed Declaration of Indulgence (1688) 
Strangely enough, he crossed swords both with Dryden 
and Locke, — with Dryden in connexion with the papers 
favourable to the authority of the Church of Rome which 
were found in the strong box of Charles H, and were 
supposed to have been written by him, and with Locke 
because the theologian considered that the philosopher’s 
definition of substance was prejudicial to the doctrine of 
the Trinity Li most of his writings there is a small 
residuum of permanent value The range of his learning 
IS most clearly seen m his Bishops' Right to Vote in 
Farhament in Cases Capital His Ongines Bntanniae, or 
Antiquities of the British Church (1685), is a snrpnsing 
mixture of cntical and uncritical research, and his 
Discourse concerning the True Reason of the Sufferings of 
Christ (1669), written in answer to Crelhus, contains a 
most forcible statement of the doctrine of Christ’s substi- 
tution So handsome in person as to have earned the 
sobriquet of “ the beauty of hohness,” Stilhngfleet was 
twice mamed, — ^first to Andrea, daughter of Wilham 
Dobbyns of Wormington, by whom he had two daughters, 
who died in • infancy, and one son, afterwards to Ehz- 
abeth, daughter of Sir Nicholas Pedley, by whom he had 
seven children He died m his house at Westminster, 
28th March 1699, and was buried in his own cathedral, 
where a handsome monument briefly records his virtues 
His hbrary ■was bought by Marsh, archbishop of Armagh, 
to form the foundation of a pubhc hbrary in Dubhn, 

A collected edition of lus irorXs, witli life prefixed, was published 
in Ijondon (1710), nnd n most useful edition of The Doelnnes and 
Practices of the Church (f Borne Truly Bepresented was published in 
18iB by Dr Cunningham 

STILLWATER, a city of the United States, at the 
head of Washington couniy, Minnesota, on the west bank 
of the St Croix river, 18 miles north-east of St Paul 
It 18 a great centre of the lumber trade, contains a State 
prison, a high school, and a pubhc hbrary, and increased 
its population from 4124 to 9055 between 1870 and 


DOU 

STILT, or Long-legged Plo-veb, a bird so called for 
lasons obvious to any one who has seen it^ since, though 
0 bigger than a Snipe, the length of its legs (their bare 
art measuring 8 inches), in proportion to the size of ite 
ody, exceeds that of any other bird’s The first name (a 
•anslation of the French Fchasse, given in 1760 by Brisson) 
loms to have been bestowed by Rennie only in 1831 , buf^ 
‘commended by its definiteness and brevity, it has wholly 
ipplanted the second and older one The bird is the 
'haradnus himantopus^ of Linnteus, the IJtmaniopus 

J Tbo poBsibla confusion by Pliny’s transenbers of this 
rmmato^ishas been nlready mentioned (OyfrmosTcmii.iol^ 
llirnote 2) //wonfopiM, udth its 
^kwart metaphor,” ns mnSrked by m.t“. the 

gs are as slender and pliant as if cut out of a thong of leather 
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eandidtu or melanopterus of modem writers, and belong 
to tbe group LvmcolBe, having been usually placed in the 
Family Scolopacidee, though it might bo quite as reason- 
ably referred to the Charadnida, and, with its alhes to 
be immediately mentioned, would seem to be not very 
distant from Samatojms, notwithstanding the wonderfid 
development of its legs and the slenderness of its bilL 

The \ ery pacnlinr form of the Stilt naturally gave BuGTon occasion 
(Hut Nat Oiseawe, -nu pp 114-116) to lamentthoBliortcoininga 
of Nature in producing an animal with such " enormous defects,” — 
its long lep lu particular, he supposed, scarcely allowing it to reach 
the ground with its hill. But he failed to notice the flevibility of 
its pr''portionately long neck, and admitted that he was ill informed 
as to Its habits. No doubt, if he had enjoyed even so slight an 
opportunity as occurred to a chance observer (ibis, 1859, p 807), he 
would have allowed that its structaro and waja were in complete 
conformity, for the bird obtains its food by wading in shallow water 
and seizing the insects that fly over or float upon its surface or the 
small crustaceans that swim beneath, for which purpose its slender 
extremities arOj as might be expected, admirably adapted "Widely 
spread over (Asia, North Africa, and Southern Europe, the Stflt has 
many tunes visited Britain— though always os a stra^ler, for it is 
not Known to breed to the northward of the Danube valley, — and 
its occurrence in Scotland (near Dumfries) was noticed by Sibbald 
so long ago os 1684 It chiefly resorts to pools or lakes with a 
margin of mud, on which it constructs a slight nest, banked ronud 
or just raised above the level so as to keep Us eggs diy (Ibis, 1869, 
p 360 ) , hut sometimes they ore laid in a tuft of grass They aro 
four in number, and, except in size, closely resemble those of the 
Ovstercatoher (voL xvuii p 111) The bird has the head, neck, 
and lower parts white, the hack and wings glossy black, the mdea 
red, and the bore part of the legs pink In America the genus has 
two representatives, one* (fig i) closely resembling that just 
described, but rather smaller and with a black crown and nape 



Fio 1 —Black Necked American Stilt (After Gossa) 

occurs from New England 

77 which it m replacfd by 

Ji orastitensts, which has the crown white The Rhif 

% 1 ^ ^oUai^ia, which also occurs in Vew 

*n addiUon?sVcfes pecSiS to 

webbed as in the Shit s feet, three in number on each foot) 

the “ 

tire of a giaceful or delleatn j *®™*“‘*hon expressing a dimmu 

Sslvadoni™7) “ ‘*««*<*‘ f«>ni dmaa (I^f 


Their bill, which is perhaps the most slender to be seen 
m the whole Class, curves upward towards the end, and 
has given the oldest known species two names which 
it formerly bore in England, — “ Cobbler’s awl,” from its 
likeness to the tool so called, and “ Scooper,” because it 
resembled the scoop with which manners threw water on 
their sails. The legs, though long, are not ei.tmordinarily 
so, and the feet, which are webbed, bear a small hind toe 

This TOecies (fig 2), the JL aiocctta of omithologj , was of old time 
plentiful in England, though doubtless nluays restneted to certain 



loeahties. Cliatletonin 1668 says that when a boy he had shot 
not a few on the Severn, and Plot mentions it so as to lead one to 
CTp^se that in Ins time 0686) it bred in Staffordshire, while 
wmnghlw (1676) knew of it as being in winter on the eastern 
was^ and Pennant in 1769 found it in great numbers opposite to 
Fossrtvke Wash m Lincolnshire, and described the birds as hovenng 
over the Mortsman's head like Lapwings. In this district tho\ 
called yelpcrs " from their cry ,» but whether timt name 


viero 

was 


elsewhere applied is uncertain At tlie end of the lost century they 
frequented Romney Marsh in Kent, and in the first quarter of the 
prewnt centory they bred in various smtablo spots in Snflblk and 
Norfolk,— the last place known to have been inhabited by them 
bang ^Ithouse, where the people made puddings of their e^ss 
u We the birds were killed for the sake oftllcir feaftere, which ^ 

for fishing The extiipation of this 
so^btb^nt took place between 1822 and 1825 (cf Stevenson, Birds 

^ Tlie Avosefs mode of nStanris 
mneh like that of the Stilt, and the eggs are hardly to be dia 
hi^ished those of the latter bu^y their larger size the 
bud beingabontas big asa Lapivieg (vol 'av p 308)f white with 

of theneck, the inwsramS 
soma of the -^ng coverts and the pnmanes, which are hlack^wbilo 
thele«areofa|ne lightblne Itseemstogetlts food^S 
Its IW from Bide to side in shallow pools, and catchinn the 
crustactens or larvre of insects that may he swimming therein hut 
'‘y the siS oT h! mnTor’sand 

the Nm Wori/TllrfJffr “i **« found in 

ugea so far to tha northward 
't Its light Cinnamon coloured 

BonthCii^a "“ddle and 
A recent proposal (Ihs, 1886 , pn 224 - 239 ) to unite 

r.* 


'Ol Vi p 711) 


_ . P 720) and “Yanp” or 

on m HolTand ’“‘o been carried 

in each cotmtiy - ®3ctiipation probably of the species 
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STIRLING, a midland county of Scotland, is bounded 
N by Pertbsbire, N E by Clackmannan and the Firth of 
Forth, SE by Linbtbgon shire, S by Lanarkshire and a 
detached portion of Dumbartonshire, and SW and W 
bj Dumbartonshire In the north-east there are two isol- 
ated portions, — one forming the parish of Alva, bounded 
partly bj Clackmannan and partly by Perthshire, and the 
other forming part of the parish of Logie and bounded by 
Perthshire The outlines of the main portion are es- 
tiemely irregular, the boundary on the north following 
for the most part the windings of the Forth, while on 
the west it passes through the middle of Loch Lomond, 
and on the south coincides to a considerable extent with 
various streams The extreme length of the county from 
north-west to south-east is about 46 miles, and the great- 
est breadth from north to south about 18 miles The 
land area is 286,338 acres, and the total area 298,679 
acres, or about 466 square miles Apart from the district 
round Loch Lomond, the principal charm of the scenery 
of Stirhngshire is in the views of the valley of the Forth 
with the winding river, and for background the distant 
peaks of the Grampians, or the nearer ranges of the Ochils, 
which encroach on the north-eastern coftier and detached 
sections of the county Ihe valley of the Forth runs along 
nearly the whole of the northern border, widening towards 
the east The centre of the county from north-east to 
south-west IS occupied by the broad irregular ranges of the 
Lennox Hills, which are known under four different names, 
according to the parishes in which they are principally 
situated, — the Gargunnock Hills (attaimng a height of | 
1591 feet), the Fintry Hills (1676), the ICilsyth Hills 
(1393), and the Campsie Fells (1894) Nearly the whole 
of the county to the north east of Loch Lomond is occu- 
pied by a spur of the Grampians, reaching in Ben Lomond 
a height of 3192 feet Besides Loch Lomond, situated 
partly in Dumbartonshire and Loch Katrine, which 
bounds the county at its north-western comer, the pnn- 
cipal lakes are Loch Arklet to the south of Loch Katrmc, 
Loch Coulter, in the south of St Nimans parish. Loch 
Ellng in Falkwk parish, and Black Loch partly in Lanark- 
shire. The nver Forth, from its junction with the Kelty 
near Gartmore, forms the northern boundary of the county, 
except where it hounds on the north the part of Kippen 
parish which is in Perthshire and separates a portion of 
Lecropt parish from that of St Ninians and a portion of 
Logie from that of St Nmians and Stirhng It receives 
from the north the Teith, which touches the county at 
Lecropt parish, and the Allan, which separates the parishes 
of Lecropt and Logie, and from the south the Boquhan 
bum, the Touch burn, and the Bannock hum The Carron 
water flows eastwards from the Fiutry Hills to the Firth 
of Forth at Grangemouth. On the south there are a 
number of streams which form at various places the 
boundary of the county,— the Endnck water flowing west- 
wards from the Fintry Hills to Loch Ijomond, the Kelvin 
from near Kilsyth flowing south-westwards to the Clyde, 
and the Avon from Lanarkshire flowing north-eastwards 
to the Firth of Forth. The Forth and Clyde Canal crosses 
the south-eastern corner of the county from Cnstlecaiy to 

Grangemouth , , ^ , -r j 

The whole of the district to the north of Loch Lomonu 
is occupied hy the ciystallme schists of the Highlands, 
which, by the existence of a great fault, are connected on 
the east with the Old Bed Sandstone, which occupies the 
broad valley between the base of the Highland hills and 
the chain of the Ochils These latter heights, portions of 
which are included in detached areas of the county, con- 
si<«t of volcanic rocks associated with the Old Bed Sand- 
stone (see vol X. p 343) The Lennox Hills in the centre 
of the county are formed by volcanic rocks of Chrhomfer- 
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oiis age resting on strata of red and white sandstone (see 
vol X p 346) Ihe lower grounds are deeply buned 
under glacial diifts, and conspicuously marked by broad 
terraces that represent former sea-margins On one of 
these, at a height of 60 feet above the present sea-level, 
lies the Carse of Falkirk. Another stands at an elevation 
of about 100 feet There are saline mineral springs at 
Bridge of Allan. 

The coalfield runs obhqnely along the south east of the 
county, the principal seams being in Denny, Kilsyth, 
Larhert, Falkirk, and Siamannan parishes Ironstone, fire 
clay, and oil shale are also found Limestone is extensively 
wrought in the Campsie district, and there are a number 
of sandstone quarries in various parts of the county The 
total output of coal in 1884 was 1,182,891 tons, of iron 
stone 75,351 tons, of fireclay 15,872, and of oil-sbole 4635 

Agneulturc — According to the londoimers retnm of 1872-73 the 
Itindwnshoid by 4257 propnetors, possessing 284,761 acres, atan an 
nnal valuation of £621, 407, an average value all over of £1 , IBs. 35d 
Of tho proprietors 3409 possessed less than one acre The follow 
ing possessed over 6000 acres each — Duke of Montrose, 68,878 , 
William Forbes, 18,041', Rear admiral Sir 'William Eilmonstone, 
9778 , Hon Mrs Margaret Lenuor, 7606 , Alex Graham Spcirs, 
7172, W C G Bontine, 6981 , Liontonant Col John Mnrmy, 6818 , 
Sir Alex C E. Gibson MniCand, 6023 , Homy Fletcher Campbell, 
6679 , and James Johnstone, 6340 Tho tivo arable soils of Stirhng 
shire are distinguished locally as carse and drylield, the remainder 
of tho coiintj being occupied by mountain pasture land, moor, and 
moss Tho Corse of Stirling extends along the banks of the berth 
from Biichlj \ ic to the eastern cxtremitj oT tho count\ , — a length 
of about 28 miles, with a breadth vaijing from 1 to 4 miles, tho 
total area being about 30,000 acres Tho carse soil consists of tho 
finest clays, without stones, but interspersed with strata of manne 
shells. It has been partly reclaimed from supenneumhent peat 
moss, of which tlioro are still considerable areas adjoining it It 
rcnuircs a great deal of labonr, but, by means of draining, subsoil 
ploughing, and tho use of lime, has been rendered one of the most 
Icrtife soils in Scotland, being specially well adapted for wheat and 
beans The drj field occupies the slopes of tho huls nbo\ o tho enreo 
and tho valleys in tho interior of tho county, which constitoto tho 
more fertile portions, tho crops for which it is best smted being 
potatoes and turnips A great part of tho drvfieW has been ro 
claimed from moor within tho present century The Lennox Hills, 
occupying about a fourth of the total area of the count} , torin one of 
tho most valuable tracts of pasture land lu Scotland Tlie follow 


According to tho agncultnral returns loi looo, out oi a 
96,285 aci^ 116,477, or nearl} 39 per cent , were aroblo land, the 
roa under corn crops amounting to 29,306 acres, under giecn 
0 8752, rotation grasses 30,664, pormauent pasture 45,232, flax IB 
nd fallow 1508 Oats, the principal com crop, occupied 19,66- 
cres, wheat 2066 acres (a decrease of al>out one half within twenty 
care), barley 4297 acres, rye 30, beans 3221, ami peime 31 OfcrMii 
TOPS tho pnncipal are potatoes (8500 acres) ami turnips (4623 
eras) Considerably more than half of tho arable area is occu 
nod bv rotation grasses and permanent posture, and tlicir acreaCT 
3 constant!} increasing, winch is sumciontl} 
tead} increase in the numbers of slieep and cattle llio 
,f Uraes in 1886 ivas 4616, of wbioh 3176 wore used sohily lor 
mrposcs of ngnonlture, and 1440 wore 

,eptBolol} for pnnwses of braedmg The Clydesdale breed are m 
^noral use on the laigerfams Cattle in 1880 ® 

vhioh 10,746 were cows and heifers in milk or in calf, and^84 irarc 
ithor cattle two } cars old and above Butter making is 
ised on the dr} hold farms, the A}i:shiro being the pniicinal brcca 
(f cows, but cattle feeding is also on important iiidustn , wr which 
[rXcattle and cross breeds are a conside^ 

lumber of shorthorns being also reared Sheep, chiefly b ackfered^ 
•or which there is extensive 

dopes of the Grampians, mScs an 

ThoWEb. as w evident from the remains of trees in »»> 
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of Buchanan and Diymen, and oahs grow extensively on the hordm 
of Loch Lomond. Larch and Sc^h to pnnci^v 
modem plantations m the other parts of the county In 1886 there 
were onfy 31 acres under orchai^ 27 under mamet gardens, and 


the most extensive m ft e kingdom. The I^alkirk ironw^^ouMed 
in 1819. are the next to them in importance in the county, ta^Uere 
are many others in the same distnct The woollen manufac^ is 
next to iron in importance. It indudes carnets, tartan^ sbaw^ 
and tweeds, the pnncipal seats of the mdnstry being Alva, Bannock- 
burn, Cambusbarrou, and Stirling Calico printing is earned on in 
the western part of the county, especially at Campsie and M^gavie 
There are chemical works at Stirhng, Falkirk, Denny, and wmpsie. 
Throo ghont the county there are a considerable number of hrewenes 
and distillenes At Grangemouth, the principal 
port m the countv, shipbuilding is earned on 
AdminislnUton and FopiAatxan — Stirling is 
included with Dumbarton and Clackmannan m 
the same shenffdom, hut has two sheriff substi 
tntes, who sit at Stirlmg and Falkirk respect 
ively, and there are prisons in both towns. The 
high court of justiciary holds circuit courts at 
Staling There are 21 entire civfl panshes 
within the county and parts of 5 others. Stir- 
ling (pminlation 12,194) is a royal and police 
hnigh, Falkirk (13,170) a police burgh and burgh 
of regality, Kil^h (5405) a police burgh and 
burgh of barony, and Alva (4961), Bndge of Allan 
(3005), Denny and Dnnipace (4080), Grange- 
mouth (4424), and Jlilngavie (2636) pohee 
burghs. In addition to these the following 
places had each upwards of 2000 inhabitants 
Bannockburn (2549), Lennoxtown (3249), and 
Stenhonsemuir (2617) From 39,761 in 1765 the 
population of the county had by 1801 increased 
to 50,825, by 1831 to 72,621, by 1861 to 91,926, 
by 1871 to 98,176, and by 1881 to 112,443. of 
whom 56,147 were males and 66,296 were 
females. The number of persons to the square 
mile IS 251, and in pomt of density Stirling 
ranks nmft among the counties of Scotland 
One member is returned to parliament by the 
county, and Stirling and Falkirk are members 
of separate distncts of burghs, which ore re 
spectively named from them, each retamingone 
member 

Hut<rrii — In 81 A.V the Bomans under Am- 
cola penetrated as far north as the firths of Clyde (Clota) and Forth | 
(Bodotna) To secure their conquests they erected between these a j 
line of fo^ or praxidia, Mnerally two miles apart In 139 Lollins 
Urbicns erected along th^me of fte forts the rampart of Antoninus's 
wall, afterwards known as Graham’s dyke The wall, after crossing 
fte parish of East Bilpatnck, passed outside fte present county of 
Stirling, till it reached Castlccaiy, whence it passed by Camelon and 
Falkirk to Camden m Linlithgowshire. Castlecary, where many 
Roman remains have been found, was perhaps fte pimcijial Roman 
station on the line of the wall, and there was another important one 
at Camelon. A Roman road, fte Camelon causeway, passed east- 
wards from Castlecary to the south of the rami>art, and after two miles 
crossed it and held on to Camelon, whence it went northward by 
Bannockburn, St Ifimans, and Staling to fte Forth, where there 
waS an important station near the present bndge of Dnp Thence 
it passed north by Keir to Dunblane. To the north-east of the 
Carron ironworks there was at one time a finely preserved cirenlar 
Roman building, caUed Arthur’s Con (oven) or Jtilins's Hof, 
which vas demolished in 1743, but of which a drawing is pre 
served in Camden s Sntannta In fte parish of Dnnipace are two 
be.iutifal mounds called “the Hills of Dnnipace,” which some base 
supposed to have been erected as monuments of peace between fte 
Romms and Caledonians, bnt which are more probably of natural 
origin The remains of what was exposed to have been an early 
British stronghold were discovered at Torwood m 1804 A group of 
cairns at Craigmaddie, near klRngavie, is supposed to mark fte scene 
of a battle between the Ficts and Danes. Among fte remains of old 
TiMT ^ may be mentioned Graham s castle, among the Fintry 
1 .}?’ ^h*®“ ft Sir John de Graham, who was kiUed in the 

I attic of Falkirk in 1293 , Herbcrtshire, on the north bank of fte 
Camm near Denny, onginally a roj-al hunting seat, and still one 
*1 cmbattlrf residences in the county (now a boardmg 

^h(»l), the ancient keep of Castlecary, partly destroyed by the 
Htchlandcrs m 1/15 , Torwood, surrounded by fte remains of the 
Caledonian forest, m one of the oaks of which Vallaco took refuge, 
and the round tower of &iuock, caUed Bruce’s castle, of unknoTO 
totory Sir Wlham IVallace lived occasionally with his uncle. 
Uio piraon orDunipace, and the county is specidly associated wift 


his exploits and those of Robert Bruce, being the scene of some 
of fte principal battles in the struggle for Scottish independence 
(Stirling hn&e, September 10, 1297, Falkirk, July 22, 1298, Ban 
nockbnra, June 24, 1314) At Sauchieburn, lift June 1488, James 
IIL was defeated by his insurgent nobles, and during his flight, 
having stopped at a cottage in the village of Milton, was there 
stabb^ to death. Kilsyth saw the defeat of fte Covenanters bv 
Montrose, 15th August 1645, aresult which fora tune laidScotland 
at Montrose’s feet , and a hundred years afterwards — ^17ft January 
1746 — ^the Highlanders under Prince Charles Edward routed fte 
Hanoverians at Falkuk. 

See Sir Rolicrt Slbtoia s Seserlptlon ofSMingtMre 1710 and ?*tano tmt 
lory ofStMiogiMre, 1777 (MaeGregor StWInB a edlUon Is the test) fr F H.) 

STntLnrG, a royal and parliamentary bnrgli and the 
county town of Stirlingshire, is finely situated on the slopes 



Flan of Staling 

of an isolated eminence overlooking the valley of the Forth 
and abruptly precipitous towards the north-west, at the 
junction of several railway hnes, 36 miles west-north-west 
of Edmburgh and 30 north-north-east of Glasgow On- 
I gmally the town was protected on all the accessible sides 
of the rock by a wall, of which there are still some remains 
at the southern end of the Back Walk There were two 
pnncipal entnes to the town,— the Sonth Port, onginally 
100 yards more to the west of the present hne of Port 
Street, and the bndge over the Forth to the north The 
earhest bndge was at Eildean, a mile to the west, the 
existing old bndge, now disused, probably dates from about 
the end of the 13th century , the new bndge was erected m 
1829, from the designs of Stevenson, at a cost of £17,000 
The streets of the old town are for the -most part steep, 
narrow, and irregular, and contain a large number of 
qnamt and antique dwelhngs. The town has now much 
outgrown its ancient limits, and the surroundmg suburbs 
on the low grounds contain numerous villas The castle 
crownmg the eminence, and commanding a splendid pano- 
ramic view of the wide valley between the Lennox TTills 
and the Highland mountams and Ochils, with the ImVa 
of fte Forth and the widemng estuary to the east, is of 
untaown antiqmty, but from the time that Alexander I 
taed wittan Its walls m 1124 till James VL ascended the 
th^e of England it was mtimately associated with fte 
fortoK of the Scottish monarchs, and after the accession 
of the btuarts it became a favourite royal residence The 
buildmg WM extended by James ITL, who erected fte 
prliament hall, now nsed as a barrack-room The palace, 
begun by James V and finished in fte reign of Mary, is 
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at the soutli-wcst of tlio fortress, and forms a quadrangle, ; 
tUe front and pillars of wliicli are adorned by quaintly ■ 
sculptured figures. The royal cbapel founded by Alex- 
ander I , rebuilt in the 15tb century, and again by James 
VI, was subsequently converted into an armoury and is 
now used as a store. To the west of it is tlio Douglas 
room, tbe scene of the treacberous murder of William, : 
eigbtb earl of Douglas, by James II in 1452 Below the ^ 
castle on the north cast is the road of Bollangeich, which | 
supplied a fictitious title to James V when wandering in 
disguise. Beyond it is the Qoivan or Qowlan Hill, at the ' 
u est corner of which is Mote Hill or Heading Hill, where 
[Murdoch, duke of Albany, and several of his relatnes were 
beheaded in 1425 On the north-cast side of the esplanade 
a statue of King Kobert Bruce was erected in 1877 Below 
the castle rock to the south-west were the king’s gardens, 
now laid out in grass, with an octagonal mound, called the 
King’s Knot, in the centre Farther south is the King’s 
Park, non used for recreation, and as a drill ground In 
the cemetery to fhe south of the castle esplanade there 
are a number of interesting monuments Near the main 
entrance to the esplanade is the building called Argyll’s 
Lodging, erected by the poet, Sir William Alexander, who 
was created earl of Stirling by Charles I It passed into 
the possession of the Argylls in 1640, and was the head- 
quarters of John, duke of Argyll, during the rebellion of 
1715 South-west of it is Mar’s Work, the rums of the 
palace built as a residence by the earl of Mar about 1570, 
from the ruins of Cambuskenneth Abbey Next to the 
castle the most interesting public building is the Qreyfnars 
church, some portions of wluch date from the 13th century, 
although the monastery with which it was connected was 
not founded till 1494 The greater part of it is in the Later 
Pointed stj le The church u as the scene of the coronation 
of James VL, 29th July 1567, when John Knox preached 
the coronation sermon The site of the Dominican monas- 
tery founded by Alexander II in 1223 is now occupied by 
the National Bank. In the immediate neighbourhood of 
Stirhng, on the other side of the Forth, in Clackmannan 
county, IS the beautiful nun of Cambuskenneth Abbey, 
chieflj Earlj English or First Pointed, founded by David 
L in 1147 for canons regular, associated with the meeting 
of parliaments and other interesting events in Scottish 
history, and the burial place of James III and his queen, 
Margaret of Denmark. 

The pnncipal acoular buildings nro tho old town liouso, orectod 
in 1701 , tho now town buildings , ihe jail, erected in 1848 at a 
cost of £13,000, tlioconntj buildings (1876, £lfi, 000), flio Smith 
institute, founded by tho bequest of £22,000 and a roluablo colleo 
tion of paintuigs by Thomas btonart Smith, and ombncuig a pict®«i 
calleri, a museum, and a reading room , tho public halls (1883, 
£12,000), and tho high school (1856, £6000 , now being extended 
at n cost of £8000) Among tho bonofaotions are Coivaiio s hospi 
tal, founded bj tho hequost of John Cowano, dean of guild in 1833, 
for twelve decayed niemhors of tho guildrj, but tho distribution m 
tho ohanty has since been altorod, and tho building erected in Ww 
now forms the guild hall, Spittal’s hospital, founded by Bohert 
Spittal, tailor to James IV, about 1680 for decayed trodden, 
Allan's hospital, founded in 1725 for the maintenance of chil^n 
of poor townsmen, and Cunningham’s mortification, foundoa in 
1808 with an endovrment of £4000 for tho clothing and schooling m 
sons of mechanics. By tho operation of the Endowed Schools and 
Hospitals Act tho chanties are now largely devoted to juration 
As early as tho 16th century Stirling had a trade with tho Botlier- 
lands in worsted clotli, shalloons, stoclongs, and thread, hut tho 
manufactures afterwards declined Tho cotton manufacturo earned 
on m the beginning of tho present century has now ontiroly ceased. 
Dunng the last coiitury the manufacture of tartans and carpets won 
cornea on, hut this also languished about tho end of tho century, 
and was not revived till about 1820 Tlio wodllon manufacture is 
non the staple mdustry, tho pnnoipal goods homg carpets, tartoM, 
tweeds, and shau Is There aro also browenes, coachhuilding u orks, 
and a'Wicultnral implement works Tho population of too royal 
burgh in 1871 u-as 10,873, and m 1881 12,104 Tlio population of 
the parliamentaiy burgh, which mcludes tho villago of St Kinians, 
UL 1871 was 14,279, and m 1881 it was 16,001 


Tlio town IS of unknown antiqmtj, and undoubtedly owed its 
ongiD to tho fortress on tho rock, which became one of tho most 
important strongholds in Scotland and too contra of the struggle 
between Scotland and England As carl} ns 1119 tho town w^ a 
rojal bur^h, and under Alexander I it became ono of the four 
towns which constituted tho Court of tho Four Burghs, superseded 
under James III by tho Convention of Boyal Burghs Its cailicst 
charter was that of Alexander 11 in 1226, who hrst made the 
castle a royal residence Its lost governing charter was obtained 
from Charles I in 1041 On account of a combination of three 
members of the council to retain themselves in oillce it was depm ed 
of ito corrorato privileges in 1773, and they were not restored till 
1781 The castle ivos held by William the Lion beforo 1174, was 
occupied by Edward L with his army in 1296, and was burned 
with tho town in 1298 by tho Scots on their retreat itom too 
battle of Falkirk Between this time and 1341 it was frequently 
besieged and taken by the English, tho longest period durmg whicn 
it remained in thoir hands being from its captnre by Edward I m 
1304 till his son’s defeat 10 years afterwards at tho battle of Ban 
nockburn It was tho birthplace of James II in 1430, and, it being 
the jointure house of his mother, ho was rcmoiod to it in 1438 
from Edinburgh to thwart tho ambitious purposes of Sir ■William 
Cnchton It was in ono of its rooms that James, as stated above, 
slow tho carl of Douglas, after which too town wos burned by 
too carl’s brothers. James "V took refuge m it after his escaiw 
from Falkland m 1628 Dunng the roigu of Mary and too penod 
of too Eoformation, Stirling occupied a posibon of almost as ^at 
prominonco as dunng tho wars of Scottish mdopondonce Here 
tho infant queon was crowned by tho cardinals jinrty in 1643, 
hero her son, afterwards James vI , was baptized according to 
the Boman ^tholio ritual, 17th December 1666, and here he was 
crowned by tho loaders of tho congregation on July 29th of tho 
follow mg j oar In 1671 rival parliaments wore hold by tho q^ueon’s 
party in Edinburgh and tho king’s lords at Stirling, shortly after 
wliioh an attempt was made by tho queen’s adherents to suipnso 
Stirling castle, which was almost successful, tho regent (Lonnox) 
being slam in the fray On tho 26th Apnl 1678 tho castlo was 
aarpnaed by Jforton, otter which a reconciliation took place between 
tho two parties. In 1684 tho castle wos occupied by tho earls of 
Angus and Mar, tho Protestant loaders, but on tho approach of tho 
king with a latgo force they fled to England Rotnnimg with a 
formidahlo ormy coHeotod in tho south in tho following year, they 
compelled James oftcr tho flight of Arran to opon tlio gates to 
thorn, safety to his person having been gtmmntced Tho town wos 
too scono of the baptism of Pnneo Honry with groat pomp in August 
1694, for which puipose tho chapol rojal was rtbmlt on a larger 
scale " to ontortom the great number of strongore oxpcctou The 
mootings of tho pnvy council and court of session were hold in 163/ 
at Stirling on account of the disturbed condition of Edinburgh, and 
a porliomentwns held at it in lo46, on account of Edinhurph having 
been visited by tho plaguo, but tho outbreak of the dis^cr lu 
Stirling caused an adjournment to Perth Dmnngtho Cml vvar 
Stirling was hold hj the Covenanters, and tho committcM of church 
and state odjourned to it after too victory of Cromwell at Dunbar 
3d Septomher 1650 In August of the following year too castlo 
wos taken by Generol Monk In 1716 it was held by Argjll to 
provout tho passage of tho Forth by tho Jacobites . and dming tho 
rohollion of 1746 it was unsuccessfully besieged by tho lligblondors 
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STIRLING, Eabl or See Alexandeb, Sib Wn-iJAjr, 
voL 1 p 493 

STERLING, James (1692-1770), mathematician, third 
son of Archibald Stirling of Garden, and grandson 
of Sir Archibald Stirhng of Keir (Lord Garden, a lord 
of session), was born at Garden, Stirlingshire, in 1092 
Part of his early education was probably obtained at 
Glasgow, but at eighteen years of age he wont to O^ord, 
where, chiefly through tho influence of toe earl of Mar 
he was nominated (1711) one of Bishop Wariior s exhibi- 
tioners at Balhol Daring his residence at Oxford he made 
for himself considerable reputation as a student of matlie 
matics In 1715, however, he was expelled on account of 
his correspondence ivith membera of the Keir and Garde 
families, who were noted Jacobitw, andhadbren acccraoo’ 
to too “ Gathenng of the Bng of Turk in 1 / 08 
Oxford he made his way to Venice, 
himself as a professor of mathematics In 171/ ‘‘PPeor 
his Linem Tcrtti Ordinu Nmtomame, we (b™. 
Oxford), which contained one or two notable add^ions 
to the theory While m Vemce, also, ho communicated, 
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tbrougli Sir Isaac IJewton, to the Koyal Society a paper 
entitled “ Methodus Differentialis Newtoniana illnstcata ” 
{Fktl Trans , 1718, p 1050 , Abridg , vi p 428) Fear- 
ing assassination on account of having discovered a trade 
secret of the glass-makers of Venice, he returned with 
Newton’s help to London about the year 1725 In 
London he remained for ten years, being most part of the 
time connected with an academy in Tower Street, and 
devoting his leisure to mathematics and correspondence 
with eminent mathematicians In 1710 his most im- 
portant work was published, the Melhodiis Differentiahs, 
site Tractates dt Summattone et Interpolatime Serienim 
Intimtarum (4to, London), which, it must be noted, is 
something more than an expansion of the paper of 1718 
In 1735 he communicated to the 'Royal Society a paper 
“ On the Figure of the Earth, and on the Variation of the 
Force of Gravity at its Surface ” {Phil Trans , Abridg , 
vm pp 26-30) In the same year his worldly fortunes 
changed permanently for the better, through his appoint- 
ment to be manager for the Scots Mining Company at 
Leadhills, an appointment which gave scope both to his 
scientific talents and to his great, though hitherto latent, 
administrative ability, and which was eminently fortunate 
for his employers We are thus prepared to find that his 
ne\.t paper to the Eoyal Society was concerned, not with 
pure, but with applied science — “ Description of a Machine 
to blow Fire by the Fall of Water” {Phil Trans, 1745, 
p 315, Abndg, ix.pp 109,110) His name is also con- 
nected ivith another practical undertaking since grown to 
vast dimensions The accounts of the cify of Glasgow 
show that the very first instalment of ten milli ons aterhng 
spent in making Glasgow a seaport, viz., a sum of £28, 
•Is 4d , was for a sdver tea kettle to be presented to 
" Tames Stirling, mathematician, for his service pains, and 
trouble in surveying the river towards deepenmg it by 
locks ” This was in 1752 Stirling died in Edinburgh 
on oth December 1770 

Seo W Fraser, Tfte Stirlmgs of Scir, and, their Family Papers, 
Edinburgh, 1858, " Modem History of Leadhills,” m GentlematCs 
Vnjjnrinc, J une 1853 , Brewster, Jfemoirs of Sir Isaac Heietoa, 
iL pp. 300, 307, 411, 616 , J Niool, Pital Satieties of OJasgow, 
lSSl-5, p 70, trlospoio Herald, 5th August 1886 

Another edition of the Linca Tertii Ordinis was published lu 
Pans in 1797 , another edition of the JJeUodtts DifferetUidhs m 
London in 1764 , and a translation of the latter into English by 
Halliday in London in 1749 A considerable collection oi literary 
remains, consisbng of papers, letters, and two niannscript volnmes 
of a treatise on weights and nieasnres, are sbll preserved at Garden 
by Sbrling’s great grandson and namesake. 

STOAT See EEsrcfE. 


STOB.iEUS, JoA^■^Es, a native of Stobi in Macedonia,— 
whence the surname Stobmus or Stobensis,— is known ti 
us as the compiler of a very valuable senes of extraefc 
from Greek authors Of his life nothing is known, bn 
he probably belongs to the latter half of the 5th century 
I roin his silence in regard to Chnstian authors, it is in 
ferred mth some probabilitj that he was not a Christian 
that h^e was a man of wide culture and general reading i 
ckar from the anthology which bears his name 
Die extracts were intended bj Stobmus for his soi 
heptimius, and were preceded by a letter briefly explainini 
^e purpose of the work and giving a summary of th 
rontents From this summaiy (which is preserved n 
Photms s IMAioihccf^ we learn that .Stob-uus divided hi 
ork into four books , the first contained sixty chapters 
the 'ccond forty six, the third forty two, and the frartl 

tl le^'l' ‘ 1 °^ MSS the work is divided int! 

three lwok<s, of which the first and second are ccnerall' 

Clllnd LyrW Xal ifiiKoi, and the thl^ ’AiOo 

^/loi {Honltgium or Strmonei) As each of the fon 

that thn name originally belonged to the entire work 


the full title, as we know from Photius, was ’EhXoySv 
aTo^dcy/MiTeiv v^oOtjkojv jSi^Xiii Tcrrapa,, Between the 
account which Photius gi\ es of Stobieus’s work and the 
form in which we have it there are several marked discre- 
pancies The second book m particular is little more than 
a fragment. From this and other indications Wachsmuth 
has made it probable that our Stobseus is only an epitome 
of the original work, made about the end of the 11th 
century at Byzantium, “ ab homine Platoms Anstotelisque 
amantissimo ” 

The didactic aim of Stobmus’s work is apparent 
throughout The first book teaches physics — in the wide 
sense which the Greeks assigned to this term — by means 
of extracts It is often untrnstworthy Stobseus betrays 
a tendency to confound the dogmas of the early Ionic 
philosophers, and he occasionally mixes up Platonism with 
Pythagoreanism. For part of this book and much of 
book 11 . he depended on the works of Aetius, a Peripatetic 
philosopher, and Didymus The third and fourth books, 
like the larger part of the second, treat of ethics, the 
third, of virtues and vices, in pairs , the fourth, of more 
general ethical and pohtical subjects, frequently citing 
extracts to illustrate the pros and cons of a question in 
two successive chapters In all, Stobseus quotes more 
than five hundred writers, gener^ly beginning with the 
poete, and then proceeding to the historians, orators, 
philosophers, and physicians It is to him that we owe 
many of our most important fragments of the dramatists, 
particularly of Eunpides 

The first complete edition of Stobcens was published at Geneva 
in 1609 , the last is Memeke’s (Leipsic, 1855-1864) The best 
critical edition of books i. and ix is by 'Waehsmutb (Beilin, 1884) , 
a companion edition of books nx and iv (the Florilegivm) is pro 
mised by Otto Hense 


STOCK EXCHAJsGE, a market for the purchase or 
sale of all descriptions of public securities Previous to 
1773 the London stockbrokers conducted their busmess 
in and about the Royal Exchange, but in that year, 
having formed themselves into an association under the 
designation of the Stock Exchange, they, after temporarily 
locatmg their headquarters m Sweeting Ally, Threadneedle 
Street, removed to Capel Court, Bartholomew T- pnij, The 
growth of business necessitating improved accommodation, 
a capital of £20,000 in four hundred shares of £50 each 
was raised in 1801 for the purpose of erecting a new 
building in Capel Court, which was finished and occupied 
in the following year, the members at that date number- 
ing about five hundred. "With the occupation of the new 
building new rules came into force , all future members 
were admitted by ballot^ while both members and their 
authorized clerks were required to pay a subscription of 
ten gmneas each As only the wealthier members of the 
association had provided the capital for the new building, 
the Stock Exchange henceforth consisted of two disbnct 
bodira— proprietors and subscribers In 1854, the member- 
Siiip having increased to about one thousand persons, an 
extension of the premises in Capel Court was effected at a 
cost of -^16,000 A further and very extenave increase 
m the accommodation was made m 1885, the number of 
membereandauthonzed clerks having risen at that date to 
above two thousand five hundred. The extended build- 

^ to the east of the 

having as its base Bartholomew Lane, 
Its north^ide Throgmorton Street, and its south side por 

Street The 

completed buildings comprise two large halls, where the 
settlement rooms, reading room, 
c^mittM rooms, managers’ rooms, and vanous other 
“ ^“tended ultimately to remove the partition 
between the two halls, when a vast business apLi^eu^ 



Laving an area ol about 10,000 square feet, -vmII be a\ail- 
able for the use of members The immensely %aIuabIo 
propertj of the Stoek Exchange is now owned by about 
1050 proprietors, additions both to the proprietary and to 
the capital invested in tho buildings baling been from 
tune to time effected during tho past fifty j’cars Tho 
interests of tho proprietors are attended to by nine of 
their numbct, who are termed managers, and bj a socictary 
and staff of clciks Tho income of tho association now 
amounts to about £130,000 per annum, and is denied 
from the annual subscriptions of members and then clerks, 
from entrance fees paid bj new incmbors, and from rents 
and iniestmonts All members of the Stock Exchange 
are not proprietors, neither are all propiietors neccssanly 
members Admission as a member is open to any person 
not engaged in another business He must, how eici, bo 
recommended bj three members, who each guarantee to 
tho committee of the house payment of £750 in tho oieiit 
of tho new member being declared a defaulter within two 
3 ears of his election A personal guarantee of this do 
scription IS iiiiperatn e, tho object being to exclude all 
persons of doubtful character Elections are bj ballot, 
and for one jear onlj, all members being thcorcticallj 
liable to exclusion at tho expiry of that period 
The stock exchange opens c\ erj morning at 1 1 o’clock 
and closes at 4, except on Saturday, on w hich day tho 
doors arc shut at 2 o’clocL All members of tho houso aro 
cither jobbers or brokers, Iho foiiiicr term being applied 
to those who are dealer^ in stocks It is contrary to the 
Ltiqucttc of tho London Stock Exchange for brokers to 
deal with brokers, and all transactions are accoidingly 
effected between brokers (representing their clients) and 
jobbers brokers’ charges lary from onc-sixteenth to as 
much as one half per cent , and the jobbera’ “turn” or profit 
from one eighth to two or three per cent , according to tho 
character of the stock dealt in Tho tuin of the jobber 
amounts in the aggregate to an enormous tax upon tho 
British public, and the question of tho utility of this inter- 
mediary has been much discussed at \nrious times On 
buj ers and sellers the tax operates in this way — A ivishes 
to buy and B w islics to sell £1000 of Caledonian Bailway 
stock, but, brokers being forbidden to deal with brokers, 
recourse is liad to the jobber C, who makes a price to tho 
brol ers of say 98 to 98|, that is to say, ho offers to buy at 
98 or to sell at 9SJ , tlio bujer A accordingly pajs 98J 
plus his broker’s commission, and the seller B recciics 98 
minus his btoker’s commission, the jobber C pocketing tho 
difference or “turn” of ^ per cent Tho argument in 
favour of the jobber is that ho supplies at all tunes and in 
all circumstances a ready market, and it must be allowed 
that in ordinary times ho is a voiy convenient functionary 
But, as a matter of fact, in oxcitcd times tho sj stem often 
breaks dovv n, as tho jobbers frequently shut their books 
and refuse to deal at tho very moment when thoir help is 
most needed What are known as tho " markets ” in the 
stock exchange are simply groups of jobbers distributed 
here and there on tho floor of the house. Habit or con- 
renienco seems to have determined the particular spots 
occupied, which aro knovvTi as tho consol market, tho Eng- 
lish railway market, the foreign stock market, and so on 
In active times the business transacted daily on the 
London stock exchange amounts to an enormous total 
Yet no written contracts or notes pass between jobbers 
and brokers, verbal communications being alone in use 
Notwithstanding this apparent looseness of practice where 
millions of property are bought and sold almost hourlj, 
there is hardly a single instance of attempted repudiation 
on record All transactions aro entered into for the 
fortnightly settlements, tho precise dates for which are 
always fixed a few weeks in advance by tho committee of 


the house Each fortnightly settlement includes three 
days the first is the continuation or contango day, when 
all transactions of a merely speculative description aro 
continued for another fortnight, the second tho ticket daj, 
when names aro passed for actual purchases or sales, and 
tho third the pay day, when all amounts or balances are 
paid or received As the gieat bulk of business is purely 
speculative, tho contango or continuation day is by far the 
busiest of tho entire fortnight The floor of tho houso is 
then crowded with an eager throng of from 2000 to 3000 
brokers, jobbers, and clerks, and during tho greater part of 
tho day little is done beyond arranging tho account Con- 
tinuation rates or contangos vary with the value of monej 
and the state of tho account When monej' is dear, or 
speculative buying active, rates me high, but when specula 
tn 0 selling has preponderated, and the account has become 
what IS called a “bear” account, rates are light An 
enormous amount of capital is engaged in stock exchange 
speculation in London Banks, financial companies, and 
private firms and individuals lend freely on stock exchange 
securities, and thus encoumge, if they do not initiate, most 
of tho great speculative movements Besides tho gieat 
central institution in London, stock exchanges exist in 
nearly all tho largo cities of tho United Kingdom Tho 
principal arc those of Glasgow, Liverpool, and Manchester, 
which provide excellent maikets for local stocks and shares 

On tho Contincut tlio two cliiof centres for the trausactioii of 
stock ovchniigo business arc Pans and Berlin In Pans the 
business can do trnccil back fbr about fiv o hundred j cars, but it 
was not until 1726 that tlio Bourso was lognlly iccogni/ed, sixtj 
agents dc change for tho transaction of business liLing ajipointcd in 
that j car bj the king Tlic 13oui'so non consists of two distinct 
bodies, known ns tho jmrQuct and tho couhsse Tho jmrgvU is 
comiwscd of tlio sixtj olhcml brokers or agents dc change appointed 
bj tlio Goverumont, who alone nro admitted to tho inner business 
ling of tho Bourse The couhsse nro tho outside dealers or brokers, 
but, unliko tho same class in London, those compiiso finns of solid 
standing, bankciw, and arbitrage houses Although a partial settle 
niont Dcriini onco a fortniglit, tho great bulk of the business on the 
Pans Bourso is settled for once a month, tho anungemonts con 
iioctcd therewith occiipjing no loss than sivdojs Aiiothei pccii 
liantj 111 tho mode of conducting business in Puns is that solltrs 
can lie conipollcd to dcliv ir stock at nnj time duniig tho currenej 
of tho nLCOiint At Berlin the Bourso is not under Oov omiuent 
control, and although a cci tain number of licences aro issued nnv 

0110 ninj net ns a biokor Tho Bourse can bo used bj tho public on 
pijmcnt of iin nnniinl subscnption, and nil debts incurred there 
aie as obligator} in low as ordinary commercial debts Tho settle 
luont occupies three daj s, and occurs at the ond of each month 

Althougii stock oxchongo business in tho United States has now 
attaint enormous proportions, it is of coinparativ oly reeoiit origin 
Tlio first orgniiimtion of brokers in Now York dates from about 
1S20 The mode of conducting business in Wall Street dilTors in 
some respects from both the Luglish and tho Continental procedure 
Transactions entered into on ono do} nro settled on tho following 
aiul tho full amounts involved, and not tho mciw difibronccs, aro 
paid and reconed Tho jobber, who is of so much iniportaiuo 
under tlio English sjstcni, is unknown in New York, as in nil coses 
brokers deal direct w ith brokers IVhilo stock exchange business 

111 London is of immouso vnnetv, and conipnsfes all dcscnptions of 

homo and foreign Gov cniniont bonds, railway stocks, and miscolla 
neons shares, in Now York it is confined almost entire!} to American 
inilvv ay bonds and shares In these securities, how ev er, tho v olumo 
of business in active tunes is oiionnoiis, tho vast railway s}stcm of 
tho United States providing on ample choice for tho investor and 
a wido field for speculative manipulation (lY P II ) 

STOCKHOLM, tho capital of Sweden, is situated at tho 
])omt vvhero Lake Malar mixes its waters with those of tho 
Baltic, and at tho meeting-place of two provinces, Upland 
ami Sodermanland The old cities of Sw eden aro regularly 
found in places where in early times tho inhabitants of 
neighbouring districts camo together for purposes of ex 
change or sometimes of worship, or where a river brought 
tho interior of the country into closer connexion with the 
const By tho passages that wind among tho numerous 
isles off Stockholm ships at an early date came to the 
mouth of the lake, only to continue their vojage into its 
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remoter parts. The two provinces J 

peopled, and the cultivated regions ex tended to the month 

of the lake, as is shown by ' 

groups of tnmnli still to be 
seen in the immediate neigh* 
bourtood of tbo present city 

Still Stockholm does not ^virons of Stockholm, 
rank nmonff the oldest Cities i j 

of Sweden, the exceedingly eligible site had long be 
neglected owing to its exposure to the incursions of 

^^'stoLholm was first founded by Birger Jarl, it is said, 
in the middle of the 13th centnry, at a time when pirate 



fleets were less common than they had been, and the 
Government was anxious to establish commercial relations 
with the towns which were now beginning to flourish on 
the southern coast of the Baltic. The city was originally 
founded as a fortress on an island at the mouth o* 
Malar, this island, which is not large, consists of a hill of 
gravel resting upon rocky ground, having its highest side 
towards the north, and sloping in the other direchons 
The castle was erected on the north eastern comer, and the 
citv was surrounded with walls having foitified towers on 
the north and south It came to be called Stockholm 
(“ the isle of the log,” Lat Eolmut, Germ Eolm) , the true 
explanation of the name is not known. Soon the space 



1 Church of St John 

2 llnmlegard. 


which had been enclosed was found to be insufficient, and 
houses were bmlt outside the walls, which thus lost their 
defensive character The castle, two towers belonging to 
the older works, and some newer walls nearer the water 
became the sole fortifications. The citizens began also to 
bmld on the neighbonnng shores, though there, in the 
event of a siege, all houses had to be destroyed, so as not 
to give shelter to the enemy A tendency to increased 

> Before the nse of Stockholm Bjorko, Sigtano, and Upsala were 
places of great importance. Bjorko (“ the isle of hirches ”), hj foreign 
authors called Birca, was a kind of capital where the king lived occa 
sionolly at least , hlstorj speaks of its relations with Dorestad in the 
^cthcrlan(ls, and the extensive refuse heaps of the old city, as Well as 
the nnmerons sepulchral mounments, show that the xwpnlation most 
have been large. But, though s'tnat^ at a central point on the Molar 
Lake, it was destroyed, apparently before the beginning of the 11 tb 
centnry, we do not exactly know when nor by whom, and, once de 
f troyed, it never recovered. Sigtnno, Ij ing on the shore of a far reaching 
northern arm of Lake Molar, also a royal residence and the scat of the 
first mint in Sweden, where English workmen were employed by King 
Olaf at the hegi^ng of the 11th centnry, was, thongh much more 
sheltered than Bjurko, destroved in the conrse of the 12th centnry 


development has steadily showed itself throughout the 
liliddle Ages and m modern times On an islet in the 
stream, between the original Stockholm and the northern 
shore, was founded, in the 14th century, a hospital of the 
Holy Ghost, and a new tower was erected to defend the 
approach to the city On another islet closely adjoining 
the original Stockholm on the west, a Franciscan monas- 
tery was founded towards the end of the 13th century 
The present city has an area of 12 6 square miles ( 44 
being water) , its extreme length from north to south is 
about 3 8 miles and its circumference 14J The different 
parts of the actual city are the following (1) Staden is 
the old “ city”, its ancient origin is apparent in the narrow 
and winding streets The individual honses are not very 
old, owing to the ravages of frequent fires , still, some are 
to be seen with very narrow frontage and gables turned 
towards the street^ as in North Germany The old market, 
still called Stortorget (“the great market”), is now one of 
the smallest in Stockholm. The royal palace, dating from 
the Middle Ages, but enlarged and partly rebuilt at a later 
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period, \vas destroj'ed by firo m 1697', the body of Charles 
XL being \\ itli difficulty rescued from the flames. A now 
palace, after ^fluns by Nicodeinus Tessin, was not com- 
pleted (owing to wars and the general distress) until 1754 , 
it IS a quadrangular structure on the summit of the hill, 
with two wings towards the east and four towards the 
west (two straight and two in a scinicirclo) The stylo of 
tho building is noble and refined, the royal apartments rich 
in trcn.<;urcs of art In tho inimediato i icinity of tho palaco 
is tho church of St Nicholas, the oldest in Stockholm, but 
in many parts changed from what it was, tho chancel was 
demolished in tho IGtli century to giio moro room for 
the [lalaco Staden is tho commercial centre of tho city, 
containing the exchange, tho bank of Sweden, and the 
custom house, as w oil as tho offices of many' merchants On 
tho eastern side n very largo quay, called the Skoppsbro 
(“tho bridge of ships”), extends from tho statue of Gus- 
ta\us in opposite the pnlnco to whore tho traffic between 
Lake Malar and the Baltic is carried on through a sluice 
or lock. Tho Skoppsbro is tho landing place for steamers 
to tho northern proiinccs of Sweden and foreign ports 
On tho other side of tho jialnco is tho Kanslihus, con- 
taining tho ofliccs of most of tho ministries , and a little 
farther on is n market, named from tho iialaco on its 
northern side, tho Eiddarhus, belonging to tho Swedish 
nobility Tho principal hall of tho Biddarhus has its walls 
adorned with tho armorial bearings of tho noblo families 
of Sweden Tho representatives of theso families moot 
here oi cry third y car for consultation as to their common 
interests In front of tho building stands tho statue of 
Gustavus L Tho town hall stands in tho same square 
(2) Ituhlaihobnen contains tho old Franciscan church, 
which, how ci er, is not now used foi dii ino sen icc. Since 
tho time of Gustai us Adolphus it has been tho burlal-placo 
of the royal family , it also contains many trophies from 
tho European wars of Sweden On one sido of tho church 
stand the houses of parliament , on tho other is tho statuo 
of Birger Jnrl, tho founder of Stockholm A largo part of 
the island is occupied by Government offices, including tho 
record office Along tho shore most of tho steamers for 
different parts of Lake Malar and farther on through 
the canal of Sodortelgc, for tho Baltic, hai o their landing- 
places (3) Jlelfjcamhholmcn (“tho islo of tho Holy 
Ghost ”) IS at present occupied by the royal stables Tffio 
Norrbro (“north bridge”), connecting tho old town with 
tho northern shore, passes tho eastern extremity of tho 
island (4) l^orrmalmen (“ tho northern suburb ") begins 
at tho Norrbro with the market of Gustaius Adolphus, 
where his statuo stands between tho theatre roy'al and 
the crown prince’s palace. Norrmalnion is ono of tho bost- 
built parts of tho city, with broad straight streets, it 
contains four parish churches and also tho English church, 
tho Boman Catholic church, and tho Jewish synagogue 
In tho south eastern corner is a large open space, Kungs 
tradgJirden (“tho roy'al garden”), with tho statues of Charles 
YTT, and Charles XITL and a fountain, ono of tho prin- 
cipal play grounds for children. Near it is another "park, 
with tho statuo of Berzelius Norrmalraen has soieral 
public buildings, such ns tho post-office, tho principal rail- 
wav station, the academy of art, the academy of sciences, 
tho high technical school, and tho school of metallurgy, tho 
technical school, the observatory, Ac. On tho northern side 
of Norrmalraen lies tho principal cemetery' (5) Blaste- 
hohnen, united with Norrmalraen since tho filling up of the 
canal which formerly separated thorn, contains tho national 
museum, tho nendomy of music, Ac (6) Slejjpsholmen 
(“the isle of ships”) and (7) Caitell/iolmen both belong to 
the admiralty (8) Kwigtholmcti (“ tho isle of tho king”), 
to the west of Norriiialmon, contains a parish church, the 
mint, the high school of medicine, several hospitals, and 


many factories (9) Ladugai’dslandet takes its name from 
the farm yard (ladugard) of the royal castle, which formerly 
occupied a great part of its area It became a part of tho 
city in tho middle of tho 17th century', but until recently 
played a very' subordinate part, owing to want of water 
Since tho introduction of the now water-supply tlus j art 
of Stockholm has grow n w ondorfully, and is now the finest 
part of tho city, with more than 40,000 inhabitants It 
has a fine park, Humlogarden (“hop garden”), with tho 
royal library and tho statuo of Linnnius Most of tho 
barracks of Stockholm, as well as tho high military school, 
are situated in this quarter of the town (10) Djuigiiidm 
(“deer garden”) is a royal park, with villas, restaurants, 
shipbuilding yards, Ac (11) Sodermalmcn (“ tho southern 
suburb ”) IS separated from Staden by the sluice already 
mentioned On an open space at tho side of tho channel 
stands tho statue of Charles XIV (Bernadotto) The larger 
part of this suburb, with its two parish churches, chapels, 
hospitals, Ac , stands at a considerable elevation, and com- 
munication has been facilitated by tho construction of tw o 
elevators On the outskirts are factories, foundries, Ac 


A glnnco at the map at onco shows how important hai o hcon its 
water faeilitics in forming tho ohametor of Stockholm From all 
sides tho water permeates tho different parts of the eity , separating 
them, yet at the Siinio time helping to unite them Stretching 
far away to east and to west between shores and islands sometimes 
open and cultnatcd, sometimes rocki and covered with trees, tho 
irater entices tho inhahitants to inako excursions and to reside 
for a part of tho year iii tho conntry , in tho snmmor tho city is 
laigoly deserted Tho site is nim orsally recognized as extroincly 
picturesque Tho great water surface has also a honoficent inlliicnco 
upon tho climate In 18S4 tho mean temperature was 42° 47 Falir , 
tho highest tomperatiiro of tho y car being 72° 4 Fahr (2iid and 
5th Jidy), tho lowest -0° 4 Fahr (30th Koi ember) Tho aoars 
rainfall amounted to 18 3 inohcs, the number of rainy days being 
120 Tho best time forvisitiug Stockholm is tho latter half of 
Juno, when tho evening and morning lights, rellectcd from the 
water and seen through the young and luxiinant i ordure, prodneo 
singularly boanhful and varied oflocts , , , . 

In Sw cdon tho cities formerly play od a comparaUa oly subonlinato 
part Dunng tho Swedish Middle Ages tho prominent classes w ere 
the nobili^, tho clergy , and tho peasantry The anti anstocratio 
revolution of tho 14th and tho 16th centuries had in Sweden its 
principal supporters among tho pasants But the importance of 
the cities has gradually increased, and rccout times have witncssca 
an accolomtcd development, which is best esomplified by tlio 
lustorv of Stockholm Tho number of inhabitants was, in 1800, 
76,617, in 1826, 79,473, in 1860, 93,070, in 186<), 112,391, in 
1870, 180,010, in 1880, 108,776, m 1884, 206,123, and in 
December 1886, 216,088 In 1884 11,910 wore qiialiDod to take 
part in tho election of members of tho lower house of parliament. 
Along with tho rapid increase of population went a correspondingly 
iiicrcascd industrial activity and a oonsidorablo development in the 
means of coinmuiiication Tho number of moohanics in 1884 was 
11,004 (8710 of tho ivago caniing class), tho corrMpondiiig nuniho™ 
for 1880 being 9004 and 7483 Tlio number of f-ictorics in 1884 
was 276, employing 9810 workpeople (including 2038 women), and 
producing to tlio i nine of 32,366,606 Swedish crow ns (£1, i97,631 ) 
The merchants in 1884 numbered 3828, with 0564 assistants Bi 
the same y car 87,601 1 ossols ontored (21,400 stwincre), while 3/, 099 
(21.605 steamers) cleared Of those 1088 entered from and 1160 
cleared for foreign ports In former times Stockholm had the com 
mmd of all tho foreign coinmorco for the country round Lake 
Malar, and for tho whmo of northern Sweden, but more roi'onm 
tho norUicni cities have made themselves to a certain extent iiido 

^"For^TOmmnmcation between the different yiarts of 
omnibuses and small rowing boats haio I 

steamers, in 1884 sixty -three of those were in use in the city and 
ite iramodiafo aiciiiity In 1880 ^ ^ 

Staden, Nornnalmen, Kniigsholmen, and 

Tho cit\ forms a separate adnuiiistratn o district imder a goi 
enior (f/rewM/Adf/nre) In ecclesiastical ** 

the archbishopnc of Upsala, and the archbishop has t^ right fo 
preside in its consistory, of winch tho prcsulcnt go tins 

Sr VrmoriiM, the lictor of St Nichofas The 
SZ"Z tbc rectora of the other seaen terntoual 
tho rectors of tho Finnish and German congreOTtions. 1 licro 

It was not until modern times that biMMio i 
capital of Sweden Tho niodinival kings visited year ny year 
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difforent parts of the kingdom, where they lived for a shorter or 
loTiPer time When, from the deielopment of state aflaii'S, the 


UL Vito 

longer time When, from the deielopment oi swre aimi™, >.‘>0 
need of a capital came to be felt, no citj could compote with the 
claims of Stockholm It is the usual residence of the king, m the 
summer he lives generally in one of the palaces in the neighbour 
hood , some part of ei ery year he passes in his Norwegian capital 
The supreme court of justice has its sent in Stockholm, as well ns 
the Svea Hofim, the next highest tnbuunl for central and northern 
Sweden It is also the seat of all the other central goiemmeiital 
boards 

Stockholm IS also the seat of seven academies (I) The Swcdisli 
A<adcmj, with eighteen members, founded in 1786, deals until 
the language and literature of Sweden It is engaged upon a 
Swedish dictionarj, and celebrates every year the moniorj of some 
renowned Swede. (2) The academy of sciences, founded m 1739, 
with 100 ordinary members, distributed into nine classes, and 
76 foreign members, has charge of the rojal museum of natural 
history, the physical, astronomical, and metcorolo^cal institutes, 
and the botanical ^rden (3) The academj ot belles lettres, 
liiston, and antiquities, founded in 1763, icfomicd m 1788, now 
occupies itself only with history and antiquities , it has 14 hononrj 
members, 20 ordinary members, 16 foreign members and corre 
spondents The secretary of this academj is, at the same time, 
as rojal antiquary of Swwen and ganlo des mddaillcs, director of 
the archieologicai, historical, and nuTnismatical state collections, 
and inspector of the antiquities of the kingdom (4) The academi 
of ngnculture, founded in 1811, with 24 honorarj members, 130 
ordinary and 76 foreign members, occupies itself with agricnltnro 
and fisheiics It has an experimental institution for agiicultural 
chemistry, phj Biology of plants, gardening, and practical ngncnl 
tiire (63 The acaclcmy of fine aits, founded in 1736, has charge 
of the official school of art (6) The academj of mnsic, founded 111 
1771, has the caio of the state consonitorj of music (7) I he 
academy of mihtaiy sciences uos founded in 1766 Each of these 
academics is a distinct body, most of them publish their trans 
achons, and each has its own Iibraiy 
lliere are seveml private societies of a scientific character, such 
as the society for publication of historical documents, the historical 
society, the societj of anthropology and geographj, the society of 
national antiqmties, the geological society, the society of natural 
silences, the entomological society , &c 
gtookholm has no state university, but there is a high school 
of medicine {CarolvnaKa InaMute), which has several professors 
of mathematics and natural science The city has also a high tech 
nioal school, a technical school, a high miUtary school, and a 
military school (m the palace of Carlberg, outside ot the city), a 
veterinary school, a school of pharmacy, seven more or less complete 
secondary schools, and two seminancs for female teachers, besides 
pm ate schools The number of pupils in the secondary schools 
in 1884 was 2294 and in the pnmary schools 14,861 
The following are the pnncipal public collections (1) Tho roj al 
historical museum (in tho national museum] contains a remnrknWy 
noli senes ot the prebistonc antiquities of tho country Founded in 
the 17 th century, it has made greatest progress since 1837 (2) The 
rojral numismatical collection (in the national museum) contains 
about 90,000 coins and medals The senes of Anglo Savon coins 
found in Sweden is very important (8) The numismatical collec 
tion of the Bank of Sweden (lu the bank offices) contains i ery good 
senes of Swedish coins and medals (4) The royal collection of 
armour ond rojml dresses (in the royal palace) is veiy nch in speci 
Bieus of tho 17 th and 18th centunes. (6) The royal museum of fine 
and industrial arts (in tho national musoum) contains sculptures, 
pictures, engravings, drawings, &o. Tho collection of Swemsh art 
IS, of conrse, very nih Of foreign schools that of the Netherlands 
IS best reprmeuted The collection illustrating the development 

m, gifts of Charles XV and 

Count A. Bjelke. (6) The royal mnsenm of natural histon (m 
of sciences), with very nch zoological, 
botanical palteontological, and mineral series, is exceedingly nch 

menKwvwi ooftections dLmng 
mention are (7) the mnsenm of the geological survey of Sweden , (8) 

the mnseum of tho school of medicine , (9) the northern mns^m, 
nil o very nch collection representing the life of 

^ t'*® royZlibraiy, veiy nch in 

InmU and mannseripts , and (11) the royal arehivea ^ 

STOCKINGS SeeHosiEEV ^ 

a market-toua and mumcipol and 
parliamentaty borongh of England, m Cheshire aifd partly 

Mail r r abovrSe 

yiersey at the junction of the Tame and Goyt, and of a 

Sr'ISaat nf f east-north-e Jt of Chester, 

0 w?n? to ariT°f ® Manchester 

Uwing to the lie of the ground the streets are veiy irre 


gular and uneven, and occasionally precipitous, while in 
the south they nse above the river in tiers The Mersej 
IS crossed by a number of bridges, including one of eleven 
arches opened in 1826 at a cost of J640,000 None of the 
ecclesiastical buildings are of special interest, the principal 
being the church of St Mary, erected in 1817, at a cost of 
£30,000, on the site of one of the 16th century, of which 
the chancel and vestry remain Tlie free grammar school 
was founded and endowed in 1487 by Sir Edward Shaa 
or Shaw, knight The present building was erected in 
1831 by the Goldsmiths’ Company, who further endowed 
it with ;£290 a year, and handed it over to tho corpora- 
tion The Stockport Sunday school, erected m 1805, has 
accommodation for 4000 scholars There is a free pubhc 
library, estabhsbed in 1875 The pnncipal public build- 
ings are the court-house, the market house, the union 
workhouse, tho mechanics' institute, the infirmarj, the 
institution for tho blind and deaf and dumb, and the fine 
new pubhc baths In St Peter’s Square there is a statue, 
unveiled 27th November 1SS6, of Eicbard Cobden, who 
was elected member for the borough in 1841 and 1847 
Vernon Park, finely situated about a mile from the town, 
contains a free museum, built in 1858 at tho expense of 
the members for the borough, and since enlarged by the 
corporation The staple industries are the spinning and 
weaving of cotton and felt-hat making There are also 
breweries, foundries, machine w orks, and flour-mills The 
limits of the municipal and parliamentary boroughs are 
CO extensive Tlie area is 2200 acres, vnth a population 
in 1871 of 63,014 and in 1881 of 59,653 
Tliongli not Toferred to m anj- of the Roman itineraries, and 
possessing neither Roman nor Saxon remains, Stockport is supposed 
to have been a Roman camp or outpost, which occupied tho hill on 
which tho Normans afterwards bunt a baronial castle It is not 
mentioned in Doniesdaj Tlie castle was held m 1173 by Geoffrey 
do Costentjn against Henry II , but wheUicr in his own nght or 
not IS uncertain In the beginning of tlio 13tli centurj it was 
possessed bj the first Boron Ranulf de Dajnfer, progenitor of tlie 
Despensers, from whom it passed to Robert do Stockcjiort, wlio in 
tho reign of Henry HI made the toivn a free borough, and m 1260 
received for it from the carl of Chester tho grant of a market The 
town wos visited by the plague m 1605-6 It was of some import 
anco dnnng the Cinl war, and wos taken bj tho Rojolists under 
Pnnee Rupert in May 1644 During tho lusurrectiou of 1746 
Prince Charles Edward rested at tho town on the 28t]i November 
The town was enfranchised 111 1632, with the nght, which it still 
retains, of returning two members, and wos incorporated under the 
Corporations Act m 1886 


ao a iwiin 01 puuiauiuBnc, are now quite 
obsolete They were onginally established in England 
after tho passing of the Statute of Labourers, 23 Edw 
in. c 1 That Act enjoined that stocks (ceppet) should 
be mde in every town between the passing of the Act 
and Pentecost of that year (1350) By numerous other 
statutes until comparatively modern times, the punish 
ment of the stocks was inflicted for ofiences of a less 
heinous kind, eff, breaches of the Sunday Observance 
Acts of Charles L and Charles II In the United States 
8kve?°'^^ formerly used as a means of punishing 

STOCKTON, a city of the United States, county seat 
of San Joaquin county, California, at the head of the 
Stockton navigable channel which joins the San Joaquin 
river, and 48 miles south-south east of Sacramento, by 
the western division of the Central Pacific Railroad It is 
t Joaqmn valley, a great 

State lunatic asylum 
urov^de^thp Artesian wells 80 to 1000 feet deep 

1 ? ® perennial supply of water Two 

b?mif ® ‘=°^'’ent may 

manuLo^" iniportaut institutions, and it 

manufMtures leather, agricultural implements, paper, flour, 
«kc Tho population was 10,066 in 1870 and 10,282 in 
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1880 Stockton was laid out in 1849, and was incor- 
porated as a city m 1850 

STOCKTON-ON-TEES, a market-town and municipal 
and parliamentary borough and seaport of Durham, on 
the borders of tlie North Biding of Yorkshire, into which 
the parliamentary borough o\tends, is situated on tho Tecs, 
which IS crossed by an iron bridge (completed in 1887 at 
a cost over X80,000, to supersede the stone bridge of 1769) 
leading to South Stockton, and on the Stockton and Dar- 
lington and tho Sunderland and West Hartlepool branches 
of tho North Eastern Eailway, 20 miles south-south east of 
Durham, and 4 miles west south-west of Middlesborough 
Tho principal street is about a mile in length Of the 
ancient castle commanding the Tees, which uos destroyed 
in 1652, tho last remains were removed in 1865 Among 
the principal public buildings are tho town hall, with a 
clock tower and spire, tho borough hall (erected in 1852 at a 
cost of ^32,000), the freemasons’ hall, the toinpcranco hall, 
the theatre, tho exchange hall, the literary institute, tho 
hospital, tho dispensary, the free library, and the blue coat 
school Stockton is a seaport of considerable importance 
Tho management of tho Tees, vested in 1808 in the Tees 
Navigation Company, was in 1852 vested in tho Tees 
Conservancy Commissioners, incorporated by Act of Parlia- 
ment, under whoso auspices tho river has been greatly 
improved Tho trade of tho port is chioHy with Holland 
and tho ports of tho Baltic, and there is a considerable 
coasting trade with tho Tyne ports and with Hull and 
Loudon Its chief exports are iron manufactures, coal, 
coke, and ngiicultural produce, the average annual value 
for the five years 1880-84 being about £72,000 Tho 
principal imports are timber, iron, gram, and provisions, 
tho average annual laluo for tho five jears 1880-84 being 
about £240,000 In 1885 the number of vessels that 
entered tho port was 649, of 149,628 tons, the number 
that cleared 700, of 175,647 tons Tho rapid increase of 
the town unthin tho last quarter of a century is largely 
owing to the development of the iron and steel trade 
in tho district There are extensive steel works, blast- 
furnaces, iron and brass foundries, and rolhng-milis, aud 
iron-shipbuilding is also an important industry There 
are also sailcloth works, potteries, breweries, and brick 
and tile works The population of tho municipal borough 
(area 1189 acres) in 1871 w'as 27,738, and in 1881 it was 
41,016 Tho population of tho parliamentary borough j 
(area 7157 acres) in the same years was 37,612 and 
55,467 Tho parliainontaiy borough includes tho suburb 
of South Stockton on the opposite side of the river, forming 
a separate urban sanitary district (area 1052 acres), with 
a population in 1871 of 6794 and in 1881 of 10,666 It 
has a temperance hall, a mechanics’ institute, and a national 
school, and its manufactures are similar to those of Stockton 

Tlio pinco IS of great antiouity, nn<l is supposed to Lave Jicen 
occupied by the Komans Ctioro the Contiuost tho manor bclonced 
to tho see of Durlmm 1 1 was probably first incorporated by Bisnoi) 
Hugh do Pudsej , who in tlio roigii of Richard I occupied tho castle 
Tlio castle, wbicli ivas for a long time tho residence of tho bishops, 
stood on the north bank of the Tees. Tho toon was destroyed bj 
the Scots in 1322, hut the castle seems to have escaped Uunng 
tho Civil AVer it was mrrisoncd for tho king, but was afterwards 
delivered up to tho Parliamentary party, and in 1646 was held by 
the Scots Tho town suiferod severely from inundations of the 
Tees in 1771, 1783, and 1822 Tliougb Stockton was placed under 
tho lilumcipal Act of 1835 it ramaincd divided into two parts, tho 
one called the “borough,” whero tho hud was freehold, governed 
by tho corporation, and tho other called tho “town,” whore tho 
laud was copyhold or leasehold, hold under the vicar and rcstry 
inrn, and outside the corporate jurisdiction To remedy this state 
of matters an “Evtoiision and Improvement Act” was passed in 
1852 The town was enfranchised m 1867, androturns one member 

STOICS, a school of philosophers founded at the close 
of the 4th century u c by Zeno of Citium, and so called 
from tho Stoa or painted corridor (aroa voistkij) on the 
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north side of the market-placo at Athens, which, after its 
restoration by Oimoii, the celebrated painter Polygnolus 
had adorned with frescos representing scenes from the 
Trojan War But, though it arose on Hellenic soil, frem 
lectures delivered m a public place at Athens, the school 
18 scaicely to be considered a product of purely Greek 
intellect, but rather as the firstfruits of that interaction 
between West aud East which followed tho conquests of 
Alexander Hardly a single Stoic of eminence was a 
citizen of any city in tho heart of Greece, unless we make 
Aristo of Chios, Clcanthes of Assus, and Panmtius of 
Bhodes exceptions. Such lands os Cyprus, Cilicia, and 
Syria, such cities ns Citium, Sob, Heraclca in Ponms, 
Sidon, Carthago, Seleucia on tho Tigris, Apamea by tho 
Crontes, furnished the school with its scholars and piesi- 
dents, Tarsus, Bhodes, and Alexandria became famous 
as its university towns As tho first founder was of Phoo 
nician desceni^ so bo drew most of his adherents from tho 
countries which were the seat of Hellenistic (as distinct 
fiom Hellenic) civilization, nor did Stoicism achieve its 
crowning triumph until it was brought to Boiuo, wbero 
tho grave earuestness of tho national character could 
aijprcciato its doctrine, and where for two centuries or 
more it was tho creed, if not tho philosojiliy, of all tho 
best of the Bomans Properly therefore it stands in 
marked antithesis to that fairest growth of old Hellas, tho 
Academy, which saw tho Stoa riso and faU, — the one tlio 
typical school of Greece and Greek intellect, tho other of 
the Hollemzed East, and, under tho early Boman empire, 
of tlio wholo civilized world The transcendent genius 
of its author, tho vitality and romantic fortunes of hia 
doctrino, claim our wannest sympatliies for Platonism 
But it should not be forgotten that foi more than four 
centuries tho tide ran all the other way It was Stoicism, 
not Platonism, that filled men’s imagmations, and exerted 
the wider and more active influence upon the ancient world 
at some of the busiest and most important times in all 
history And this was chiefly because before all things it 
was a practical philosophy, a rallying point for strong and 
noble spirits contending against odds Nevertheless, in 
Bomo departments of theory, too, and notably in ethics and 
jurisprudence, Stoicism has dominated tho thought of after 
ages to a degree not easy to exaggerate, 

Tho history of the Stoic school may conveniently be 
divided in tlie usual threefold manner the old Stoa, tho 
middle or transition ijeriod (Diogenes of Seleucia, Boethus 
of Sidon, Pnmetius, Posidonius), and tho later Stoicism of 
Bomaii times By the old Stoa is meant tho period 
(c 304-205 B.C) down to the death of Chrysippus, tho 
second founder, then was laid tho foundation of theory, to 
which hardly anything of importance was afterwards added 
Confined almost to Athens, the school made its way slowly 
among many rivals Aristo of Chios aud Henllus of 
Carthago, Zeno’s heterodox pupils, Persrous, his favourite 
disciplo and housemate, the poet Aratus, and Sphterus, tho 
adviser of the Spartan king Cleomenes, are noteworthy 
minor names , but tho chief interest centres about Zeno, 
Clean thos, Chrysipiius, who in succession bmlt up tho 
wondrous system What originality it had — at first sight 
it would seem not mucli — ^belongs to these thinkers , but 
tho loss of all their works except the hymn of Clcanthes, 
aud tho incousistoncies in such scraps of information as 
can bo gleaned from unintelligent witnesses, for tho most 
part of many centuries later, have rendered it a peculiarly 
difficult task to distinguish with certainty tho work of each 
of tho three Tho common standpoint, tho relation to 
contemporary or earlier systems, with all that goes to make 
up tho character and spirit of Stoicism, can, fortunatelj, 
ho more certainly established, and maj' with reason bo 
attnbuted to the founder Zeno’s residenoo nt Athens 

XXII — 71 
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Zeno fell at a time when the great movement which Socrates 
originated had spent itself in the second generation of 
his spiritual descendants Neither Theophrastus at the 
Lyceum, nor Xenocrates and Polemo at the Academy, nor 
Stilpo, who was drawmg crowds to hear him at Megara, 
could be said to have inherited much of the great 
reformer’s intellectual vigour, to say nothing of his moral 
earnestness Zeno visited all the schools m turn, but 
pppmR to have attached himself definitely to the Cynics , 
ns a Cynic he composed at least one of his more important 
works, “ the much admired EepuUvi," which wo Imow to 
have been later on a stumbhng-block to the school In 
the Cynic school he found the practical spint which he 
divined to be the great need of that stirring troublous age 
For a while his motto must have been “ back to Socrates,” 
or at least “back to Antisthenes.” The Stoics always 
counted themselves amongst the Socratic schools, and 
canonized Antisthenes and Diogenes , while reverence for 
Socrates was the tie which united to them such an accom- 
plished writer upon hghter ethical topics as the versatile 
Persaeus, who, at the capital of Antigonus Qonatas, with 
hardly anything of the professional philosopher about him, 
reminds us of Xenophon, or even Prodicns Zeno com- 
menced, then, as a Cynic , and in the developed system we 
can point to a kernel of Cynic doctrine to which various j 
philosophemes of other thinkers (more especially Hera- 
clitus and Aristotle, but also Diogenes of Apollonia, the I 
Pythagoreans, and the medical school of Hippocrates in a 
lesser degree) were added Thus, quite apart from the 
general similarity of their ethical doctrine, the Cymes were 
matenahsts, they were also nominalists, and combated 
the Platonic ideas , in their theory of knowledge they made | 
use of “reason” (Aoyos), which was also one of their leading 
ethical conceptions In all these particulars Zeno followed 
them, and the last is the more important, because, 
Chrysippus having adopted a new entenon of truth, — a 
clear and distinct perception of sense, — ^it is only from 
casual notices we learn that the elder Stoics had approxi- 
mated to Cynicism in making nght reason the standard 
At the same time, it is certain that the mam outhnes of 
the charactenstic physical doctnne, which is after all the 
foundation of their ethics and logic, were the work of 
Zeno The Logos, which had been an ethical or psycho 
logical principle to the Cymes, received at his hands an 
extension throughout the natural world, in which Hera- 
clitean influence is unmistakable. Beading the Ephesian 
doctnne with the eyes of a Cyme, and the Cyme ethics 
in the light of Heracliteamsm, he came to formulate his 
distinctive theory of the universe far in advance of either 
In taking this immense stnde and identifying the Cyme 
“reason,” which is a law for man, with the “reason” 
which IS the law of the universe, Zeno has been compared 
with Plato, who similarly extended the Socratic “general 
notion” from the region of morals, — of justice, temperance, 
virtue, — to embrace all objects of all thought, the verity 
of all things that are If the recogmtion of physics and 
logic as two studies co-ordmate with ethics is sufficient to 
differentiate the mature Zeno from the Cynic author of 
the Repuhhc, no less than from his own heterodox disciple 
Ansto, the elaboration on all sides of Stoic natural philo 

aeantbes. sophj belongs to Cleanthes, who certamly was not the 
merely docile and receptive intelhgence he is sometimes 
represented as being He earned on and completed the 
as^milation of Herachtean doctnne, but his own con- 
tnbutions were more distinctive and original than those of 
any other Stoic Zeno’s seeming dualism of God (or force) 
and formless matter ho was able to transform into the lofty 
pantheisna which breathes in every line of the famous 
to Zeus Heraclitus had indeed declared all to be 
in fluv, but we ask in vain what is the cause for the 


unceasing process of his ever-living fiie It was left for 
Cleanthes to discover this motive cause in a conception 
familiar to Zeno, as to the Qymes before him, butrestneted 
to the region of ethics, — the conception of tension or efforh ^ 

The soul of the sage, thought the Cynics, should be strained 
and braced for judgment and action , his first need is 
firmness (evrovia) and Socratic strength But the mind 
13 a corporeal thing Then followed the flash of genius 
this varying tension of the one substance everywhere 
present, a purely physical fact, accounts for the diverse 
destinies of all innumerable particular things , it is the 
veritable cause of the flux and process of the universe. 

Herein lies the key to the entire system of the Stoics, as 
Cleanthes’s epoch-making discovery continually received 
fresh apphcations to physics, ethics, and epistemology 
Other of his innovations, the outcome of his crude 
materialism, found less favour with his successor, who 
declined to follow him in identifymg the primary substance 
with fire, or in tracing all vitality to its ultimate source 
in the sun, the “ ruling power ” of the world, — a cunous 
anticipation of scientific truth. Yet under this poetical 
Herachtean mystic the school was far from flounshing 
The eminent teachers of the time are said to have been 
Ansto, Zeno’s heterodox pupil, and Arcesilas, who in 
Plato’s name brought Slegarinn subtleties and Pyrrhonian 
agnosticism to bear upon the intruding doctrine, and 
after a vigorous upgrowth it seemed not unhkely to die 
out From all danger of such a fate it was rescued by 
its third great teacher, Chrysippus, “but for Chrysippus 
there had been no Porch.” Zeno had caught the practical 
spint of his age, — the desure for a popular philosophy to 
meet individual needs But there was another tendency 
in post-Anstotehan thought^ — to lean upon authonty and 
substitute learning for independent research, — which grew 
stronger just in proportion as the fresh interest in the 
problems of the universe and the zeal for discovery 
declined, — a shadow, we may call it, of the coming 
Scholasticism thrown a thousand years in advance The 
representative of this tendency, Chrysippus addressed 
himself to the congenial task of assimilating, developing, pua 
systematizing the doctrines bequeathed to him, and, above 
all, secunng them in their stereotyped and final form, not 
simply from the assaults of the past, but, as after a long 
and successful career of controversy and polemical author- 
ship he fondly hoped, from aU possible attack in the future. 

To his personal characteristics can be traced the hair- 
sphtting and formal pedantry which ever afterwards marked 
the activity of the school, the dry repellent technical pro- 
cedure of the Dialecticians par excellence, as they were 
called. He created their formal logic and contnbuted 
much that was of value to their psychology and epistem- 
ology , but in the main his work was to new-label and 
new arrange in every department, and to lavish most 
care and attention on the least important parts, — the 
logical terminology and the refutation of fallacies, or, as 
his opponents declared, the excogitation of fallacies which 
even he could not refute In his Republic Zeno had gone 
so far as to declare the routine education of the day (e g , 
mathematics, grammar, «kc ) to be of no use Such Cynic 
crudity Chrysippus nghtly judged to be out of keepmg / 
TOth the requirements of a great dogmatic school, and he 
laboured on all sides after thoroughness, erudition, and i 
Kientific completeness. In short, Chrysippus made the' 

Stoic system what it was, and as he left it we proceed to 
desenbe it 

And firat we will inquire. What is philosophy 1 NoConce' 
ime gratification of cunosity, as Aristotle fabled of his o 
life inteUectual (which would be but a disguise for refined 
pleasure), no theory divorced from practice, no pursuit of ^ 
science for its own sake, but knowledge so far forth as it 
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can be realized in virtuous action, the learning of virtue 
bj exercise and effort and training So absolutely is the 
“rare and priceless ^\lsdom ” for -nluchive striio identical 
with virtno itself that the three mam divisions of philo- 
sophy current at the time and accepted by Zeno, — logic, 
lihysics, and ethics, — aro defined ns the most generic or 
comprehensive Hon othern ise could they claim 

our attention ? Accordingl} Ansto, holding to C}Tiicism 
when Zeno himself had got bejond it, rejected two of 
these parts of philosophj as useless and out of reach, — 
a dnergonce which excluded him from the school, but 
strictly consistent mth his new that ethics alone is 
scientific knowledge Of the three dnisions logic is the 
least important, ethics is the outcome of the whole, and 
historically the all-important iital element, but the 
foundations of the whole system aro best discerned in 
the science of nature, which deals pre eminently with the 
macrocosm and the microcosm, the universe and man, 
including natural theology and an anthropology or psycho 
logy, the latter forming the direct introduction to otlucs 
Physics The Stoic system is in bnef — (a) materialism, (6) dynamic 

materialism, lastly (c) monism or pantheism (a) The first 
of these characters is described bj anticipation in Plato’s 
Sophtsf (246 C 52 )» 'where, arguing with those “who drag 
everj'thing down to the corporeal” (awpa), the Eleatic 
stringer would fain proie to them the existence of some- 
thing incorporeal, as follows “ Thej admit the existence of 
an animate bodj Is soul then something existent (owria) ? 

Yes And the (xualities of soul, as justice and wisdom — 
are they nsiblo and tangible ? No Do they then exist ? 
They aro in a dilemma ” Now, however effective against 
Plato’s contemporary Cjmcs or Atomists, the reasoning 
is thrown away upon the Stoics, who take boldly the 
one horn of this dilemma That qualities of bodies (and 
therefore of the corporeal soul) exist they do not deny , 
but they assert most uncompromisingly that they are 
one and all (wisdom, justice, tic.) corporeal And they 
strengthen their position by taking Plato’s own definition 
(247 D), namelv, "being is that which has the power to 
act or be acted upon,” and turning it against him For 
this IS only true of Bodj , action, except by contact, is 
inconceivable , and they reduce every form of causation 
to the efficient cause, which implies the communication of 
motion from one body to another Again and again, 
therefore, only Body exists The most real realities to 
Plato and Aristotle Ind been thought and the objects of 
thought, vows and loip-o, whether abstracted from sonsibles 
or inherent in “matter," as the incognizable basis of all 
concrete existence But this was too great an effort to 
last long Such spuitualistic theones w ere nowhere really 
maintained after Aristotle and outside the circle of his 
immediate followers. The reaction came and left nothing 
of it all , for file centuries the dominant tone of the older 
and the newer schools alike was frankly materialistic. 
“ If,” says Aristotle, " there is no other substance but the 
organic substances of nature, physics will be the highest 
of the sciences," a conclusion which passed for axiomatic 
until the rise of Neoplatonism The analogues therefore 
of metaphysical problems must be sought in physics , 
particularly that problem of the causes of things for which 
the Platonic idea and the Peripatetic “ constitutive form ” 
had been in turn received solutions (b) But the doctrine 
that all existence is confined within the limits of the 
sensible universe, — ^that there is no being save corporeal 
being or body, — ^oes not sufiice to characterize the Stoic 
system , it is no less a doctrine of the Epicureans It is 
the idea of tension as the essential attribute of body, in 
contradistinction to passive inert matter, which is dis- 
tinctively Stoic The Epicureans leave unexplained the 
primary constitution and first movements of their atoms 
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or elemental solids , chance or dcchnatiou may account 
for them Now, to the Stoics nothing passes unexplained , 
there is a reason (Adyos) for everything in nature Every- 
thing which exists is at once capable of acting and being 
acted upon In eierything that exists, therefore, even 
the smallest particle, there are these two prmciples By 
virtue of the passive princijile the thing is susceptible of 
motion and modification , it is matter which determines 
substance (ovaia) The active principle makes the matter 
n gn en determinate thing, chametenzmg and qualifying 
it, whence it is termed quality (jrotdnTs) For all that is 
or hajipens there is an immediate cause or antecedent, 
and ns “cause” means “cause of motion,” and only body 
can act upon bodj, it follows that this antecedent cause is 
itself as truly corporeal ns the matter upon which it acts 
Thus wo are led to regard the active principle “ force ” as 
everyw here co-extensive ■with “ matter,” as pervading and 
permeating it^ and together with it occupymgand filhng 
space This is that famous doctiine of universal permea- 
tion (KpSia-K Si' oAov), by which the axiom that two bodies 
cannot occupy the same space is practically denied Thus 
that harmony of separate doctrines which contributes to 
the impressive simphcity of the Stoic physics is only 
attained at the cost of offending healthy common sense, 
for Body itself is robbed of a characteristic attribute A 
thing IS no longer, as Plato once thought, hot or hard or 
bright by partaking in abstract heat or hardness or bright- 
ness, but by containing witlun its own substance the mate 
rial of these qualities, conceived ns an* currents in various 
degrees of tension B^e bear, too, of corporeal days 
and years, corporeal virtues, and actions (hke walking) 
which aro bodies ({mftara) Obiiously, again, the Stoic 
quality corresponds to Aristotle’s essential form , in both 
systems the active principle^ “ the cause of all that mat- 
ter becomes,” is that which accounts for the existence 
of a given concrete thing (Aoyoy r^s oimas) Only her^ 
instead of assuming something immatonal (and therefore 
unierifiable), we fall back upon a current of air or gas 
(wjeS/xa), the essential reason of the thing is itself 
material, standing to it in the relation of a gaseous to a 
solid body Here, too, the reason of things— that which 
accounts for them — is no longer some external end to which 
they are tending , it is something acting within them, ‘ a 
spirit deeply interfused,” germinating and developing as 
from a seed in the heart of each separate thing that exists 
(Aoyos inrqj/iaTtKos) By its prompting the thing groxrs, 
develops, and decays, while this “germinal reason, the 
element of qualitj in the thing, remains constant through 
all Its changes (c) What then, we ask, is the relation jmucr 
between the active and the passive principles? Is there, and 
or IS there not, an essential distinction between substance 
or matter and pervading force or cause or quality ? Here 
the Stoa shows signs of a development of doctrine Zeno 
be"an, perhaps, by adopting the formulas of the Peri- 
patetics, though no doubt with a conscious difference, 
postulating that form was always attached to matter, no 
less than matter, as known to us, is eveiywhcre shaped or 
informed Whether he ever oiercamo the dualism which 
the sources, such as they are, unanimously ascribe to bun 
IS not clctirly ascerttiined It sccnis probabio llint Lo did 
not But we can answer authoritativelj that to Clennthes 
and Chrj sippus, if not to Zeno, there was no real difference 
between matter and its causes which is always a corporeal xrtmism 
current, and therefore matter, although the finest and 
subtlest matter In fact thej have reached the final result 
of unveiled hylozoism, from which the distinction of the 
active and passive principles is discerned to be a mere y 
formal concession to Aristotle, a legacy from ^uMistic 
doctrine His technical term Form («M 
but always Beason or God This was not the fir»t time 
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that approaches had been mode to such a doctrine and 
Diogenes of ApoUonia in particular was led to oppose 
Anaxagoras, who distinguished Nous or Thought from 
every other agent within the cosmos which is its work, by 
postulatmg as his first principle something which should 
be at once physical substratum and thinking being But 
until dualism had been thought out, as in the Peripatetic 
school, it was impossible that monism (or at any rate 
materialistic monism) should bo definitely and consciously 
mamtamed One t^ng is certain the Stoics provided 
no loophole of escape by entrenching upon the “purely 
material” nature of matter, they kid down with rigid 
accuracy its two chief properties, — extension in three 
dimensions, and resistance, both being traced back to 
force There were, it is true, certain inconsistent concep- 
tions, creations of thought to which nothing real and 
external corresponded, namely, time, space, void, and the 
idea expressed in language (Kiktov) But this inconsist- 
ency was covered by another though each of these might 
be said to be eomething, they could not bo said to exist 
pio distinction of force and matter is then somotliinff trausiton 
and relative Its history will servo os a ahotcli of tho cosmogony 
of the Stoics, for they too, like earlier philosophers, haio Sitw 
‘ fairy tale of science ” Before there was heaven or earth, there 
was primitive suhstanco or Pnenma, tho everlasting presnpiiosition 
of piuti^ar thin^ This is tho totality of all cxisteitco, out of 
It the whole visible nmveise proceeds, hereafter to ho again rcsoh ed 
mto it Not tho less is it tho crcatiio force, or deity, which 
develops and shapes this universal order or cosmos. To tho 
question, What is Qodl Stoicism rejoins, IVliat is God iiott In 
this onginnl state of Pnenma God and tho world aro ahsoliitch 
Identical even then tension, tho essential attnbuto of matter. 
IS at work Though tho force workmg everywhere is one, there 
are diversities of its operation, corresponding to vanons desrecs of 
tension In this primitive Pnenma there must reside tho utmost 
tension and heat, for it is a fact of ohsonation that most bodies 
expand when heated, whence Wo infer that there is a pressuto in 
heat, an exmnsivo and dispersive tendency Tho Pnenma cannot 
long mthstaud this intense pressnro. Motion backwards and 
forwards once set up goes to cool tho glowing mass of fiorv vapour 
and to weaken the tension. HorcnjK,ri follows the Cist dilfcrenha 
tion of primitive substance,— tho separation of force from matter 
MweS^? “ from God Tho germinal world making 

(as-eptfoTiKol Arfyoi), which, in Virtue of its tonsionT 
slumbered m Pnenma, uow proceed upon their creative task Hio 
pnmitwe substance, bo it romonihored, is not Horaclitns's fire 
(tboneh Cleanthes also collod it flame of fire am mnrn 
it IS tfio air or "breath” of Anaxii^Ls ortlSft Sonm 
^lysippas detennmed i^ foUowing Zeno, to®be Hen fcth or 
sublimed intermediate olomont Tho cicle 
successive condensations constitiitcs^tho 
“Ode of existence proper to finite and 
pa^cnlar bemg Tor the universe and all 16 uarta n™ nnW 
mfferent emb^ments and stages m that motamorpEosis of nnmf 
hit ’’r*® Heraclitus had called a progrcffl up and^do^ 

The residue that remains in oneinid^i^^^f?*”**^® 
undummshed is the ether in^ChighMi^sS^'^f I?* 

heavens, encircling the world of whidfT« i/SS 1 1 ^**“0 

tho elements the one ^Ece is 

of individnal things in th^ '"'^‘‘^do 

a hving thing or hoing, and the 

ditioninglife and growth evcrrwCra » 1 

cess of difforontiatwii is not^™»l”^’,? **®,®”*I Hut this pro 

times of the restoration S’ all* twi * until the 

grown up will in tnm decaj Tlo ilSmn Xw ^ 

wll agam be tightened , there 

things into elements, and of elem^ts insolation of 

to 1» consummated in a general con^J^n substance, 

world Will be absorbed laGod Thon^dne 
development begins, reproducing th^W 1 a”!®" oyolo of 
and so on for ever * “inntest detail 


I cmlucd men connects vitality with tho air inhaled in regnm 
tion, tho disciples of Hippocrates, wuthont much modifying thit 
pnmitiio holier, cxplaincu tho maintenance of ntal warmth to lio 
tho function of tho breath within tho organism In tho time of 
Alexander the Great Praxagoraa disooicrcd tho distinction between 
tho nrtencs and the •veins Now in the coipso tho former aro 
empty, hence in the light of these jircconccptions they were 
declared to bo vessels for conveyuiig Pnenma to tho dificTcnt parts 
of tho body A gencnlion afterwards Erasistratus made this the 
basis of a now Ihcoiy of diseases and their treatment. Vital snint, 
inhaled from tho outside air, rashes through the arteries till it 
readies tho v anous centres, especially the brain and the heart, and 
thcro causes thonght and omnic movement Bnt long heforo this 
tho pccnliar character of air had been recognized as something 
mtcrmcdiato to tho corporeal and tho incorporeal when Diogenes 
of Apolloma revived the old Ionian hylozoism in opposition to the 
dualism of Anaxagoras, ho made this, tho typical example ot 
matter in the gaseous state, Ins one element In Stoicism, lor tho 
moment, tho two conceptions arc vimtcd, soon, however, to diverge, 

—tho medical conception to rccciro its final development under 
Galen, while tho philosophical conception, jiassing over to Pliilo 
and others, was shaped and modified at Alcxnndna under tho 
influence of Judaism, whence it played a great part in tho develop 
menfs of Jewish and Clinstmn tlicology 
Tlio influence uiion Stoicism of Hcmditiis has been difTcrcntly Coui 
concoiv oil SiohccL would reduce it withm a ciy small dimensions to B 
hut this IS not borne ont by tho concise history found at Hetcula clilus 
Mcum (Intfet Here , cd Coinparctti, col 4 sj ) Tlioy substituted 
primitive Pneuma for Iits primitive fire, but so far os tbej are hylo- 
zpists at all thov stand upon the same ground with him. Morcov cr, 
the comniontancs of Cleanthes, Ansto, and Sphicrus on llcracliteau 
vntings (Diog L , vli 174, ix 6, IS) point to common study of 
these writings under &no Others again (c 0 , Lassallc) represent 
the Stoics os merely diluting and distorting llcraclitcanism But 
this IS altogetlicr wrong, aiidlho proofs ofTcred, when nghtlv sifted, 
are often seen to rest upon tho distortion of llcpielitc.au doctniio 
in tho reporta of later wntcre, to assimilate it to the better known 
imt csscutmlly distinct innovations of the Stoics In Heraclitus 
the consist tlux is n mctaphvsical notion replaced hi the inter- " 
cliango of material elements which Chnsippns stated ns a simplo 
proposition of phy sius Heraclitus offtrs no analogy to ihe doctnno 
of four (not three) olomente ns dilTtrcnt grades of tension, to tlio 
conception of firo and air ns tho “form," in Aristotelian tonninoW, 

of organmng firo which works 

to tho pMuhnr Stoic doctnno of nnivcrsarintcnninglmg (icpowr 5i 
Sxou) Tho two active elements intcqwnctrato tho two lower or 
"■‘"‘^'"6 ‘*i>;®«g»' "H parts of matter and so pervading 
1 10 greater mosses that thcro is no mcclmmcal mixture, nor vet a 
chemical combiimtion, since both “fotco” and "mattar” wtain 
“® before. Even the distinction between 
to “after —so ohen to tho spint of Heraclitus— is seen 

to bo a nc^iy consequence Once assume Uiat owir charactor 
and property of a particular thing is dotcrmiiicd soldi hi tho 
tension in it of a ciuront of Pnenma and rRiiirn tliaf wv'inni ^ 

itadf?^^’® absolutely tho samp with theThmg 

mswm 

vvlnch oven those natnral substai^ 

all tUa voffctablo Ivincdom it ic mniaif a plants ocain and 

andposseiSmgg^ter tCioi caK'» 8®“ea»ng & purer 

growth [^tivisY Piirthor a ® nature, or pnnciivio of 

tionol animals, or tho ®" between irra- 


uiu, aenieu a souJ, to tho brutes fiTrr.««i; vT pnucipio, 

«ot Ijuiifuro. Lator nn ttmi!? « animals, tLo} «i) , aro CSa out 

divergence from tho orthodox standn^ v ® 1 ®’® “ 


uic nainro vaponra from tho 

remnant of'lVcn'ma noTvoTnVe^^^^ “ 

app^ed also to tho velomK „"7°rY ®^eekoiicd and cold They 
wkrlwinds and mllatcd ha^oons^ “erifom bodies, to 

ful, and shaiper than anv two ^ogos is quick and power- 

^ M any two edged sword, piorcing oven to the 
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dintling nsnndcr of tlio joints nnd mnrroTV Tension itself Clennthcs 
defined ns n fiery flash (irXiryl) irupSs) Tnko tlio fiindnmental pro 

S erties of bodj — e\tension nnd resistance The former results from 
istanco , but distances, or dimensions, nro straight lines, t c , linos 
of greatest tension (efr £^pol' rtraft^vti) Tension produces diln 
tntion, or increase in distance Rcsistnnco, again, is explained bj 
cohesion, which implies binding force Again, the pnranry substance 
has rectilinear motion in two directions, backwnrtls and forwards, 
at onco a condensation, which produces cohesion and substance, nnd 
a dilatation, tho cause of cxtousion nnd qualities How near this 
conics to tho scientific tnith of attraction nnd repulsion need hardlj 
bo noted From tho astronomers tho Stoics borrowed their picture 
of tho universe, — a pfrninu in tho form of a senes of lajcrs or con 
centric rings, first tho element", then tho plnnctniy nnd stellar 
spheres, massed round tho earth ns centre, — a picture which 
dominated tho imagination of men from tho dnjs of hudoxua down 
to those of Dnnto or oaon Copernicus. As to tho physical consti 
tution of bodies, they wore content to reproduce tho Penpatetic 
doctnno with slight modifications in detail, of hardlj any import 
nnco when compared with tho change of spirit in tho doctnno 
taught Hut thoj rarely proseciitnl researches in physics or 
nstrononi} , and tho nowlj created sciences of biology and compara- 
tn 0 nnatomj received no adequate recognition from them 

If, liowover, in tho science of nature tho Stoics can 
lay claim to no striking onginahty, tho case is diiTercnt 
when wo come to tho science of man In tho rational 
creatures — man nnd tho gods — Pneuma is manifested in 
a high degree of purity nnd intensity ns an emanation 
from tho world soul, itself nn emanation from tho primary 
substance of purest ether, — a spark of tho celestial fire, 
or, more accurately, fiery breath, which is a mean between 
fire nnd nir, characterized by a ital warmth more than bj 
dryness The phji>ical basis of Stoic psychology desera cs 
the closest attention On tho one hand, soul is corporeal, 
else it would have no real existence, would bo incapable of 
extension in three dimensions (nnd therefore of equable 
diffusion all over tho body), incapable of holding tho body 
together, as tho Stoics contended that it does, heroin pre- 
senting n sharp contrast to tho Epicurean tenet that it is 
tho body which confines and shcltors tho light vagrant 
atoms of soul On the other hand, this corporeal thing is 
veritably and identically reason, mind, and ruling principle 
(Aoyos, I ovs, 7yye/ioj ikoi ) , in virtue of its divino origiu 
Clcanthes can say to Zeus, " "Wo too are thy offspring,” nnd 
a Seneca can calmly insist that, if man and Qod aro not 
on perfect equality, tho supcnority rests rather on our 
sido TVliat God is for tho world that tho soul is for man 
The Cosmos must bo conceived ns a single whole, its 
variety being referred to varying stages of condensation in 
Pneuma So, too, tho human soul must possess absoluto 
simphcity, its varying functions being conditioned by tho 
degrees or species of its tension It follows that of 
“ parts ” of tho soul, ns previous thinkers imagined, there 
can bo no question, all that can consistently bo main- 
tained IS that from tho centre of the body — the heart — seven 
distinct nir currents are discharged to various organs, 
which are so many modes of tho one soul’s activity ^ Tho 
othical consequences of this position will bo soon at a later 
stage "With this psychology is intimately connected tho 
Stoic theory of knowledge From tho unity of soul it follows 
that all psychical processes, — sensation, assent, impulse, — 
proceed from reason, tho ruling part , that is to say, there 
is no strife or division the one rational soul alone has 
sensations, assents to judgments, is impelled towards 
objects of desiro just as much as it thinks or reasons 
Not that all these powers at once reach full maturity 
The soul at first is void of content , in tho embryo it has 
not developed beyond tho nutritive pnnciple of a plant 
(tf}va-K) at birth tho “ruling part” is a blank tablet, 

^ Theso dcrimtivo powers include tlio li\ o senses, speech, and tho 
reproductive facultp, and they hew to tho soul tho relation of 
qualities to a substance, Tho ingenious essay of Jfr Ik D Archer 
Hind on tho Platonic psychology (Jour of Phil , vol x p 120) 
aims at establishing a parallel unification on tho spiritualistic side, 
comp Sep , X 612 A. 
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although ready prepared to receive WTiting This excludes 
all possibility of innate ideas or any faculty akin to 
intuitive reason The source of all our knowledge is 
experience nnd discursive thought, which manipulates tho 
materials of sense Our ideas aro copied from stored up 
sensations No other theory was possible upon the found- 
ation of the Stoic physics 

Note tho pnrallol botirccn tho macrocosm nnd tho microcosm 
Tho soul of tho world fills nnd ponotmtos it in like manner, tho 
human soul pervades nnd breathes through nil tlio bodj, informing 
nnd guiding it, stomping tho mnn with his cssontinl chnmctor of 
rational Thoro is in both nliko n ruling part, though this is 
situate in tho liumnn heart nt tho contra,— not in tho bmin, ns tho 
analogy of tho colostinl cthor would suggest Finnllj , tho same 
cause, a rolnxation of tension, accounts for sloop, deenj, and dcatli 
of mnn nnd for tho dissolution of tho world , after death the dis 
embodied soul can only mnintnm its soparato oxistonco, ovon for a 
limited time, by mounting to tlint region of tho univorso which is 
nkm to its nature It wns a moot point whether nil souls so sur 
VIVO, ns Cleanthts thought, or tho souls of tho wise and good alone, 
whioh wns tho opinion of Clirjsippus , in any case, sooner or later 
individnnl souls nro merged in tho soul of tho univoise, from which 
thoy proceeded. Tho rolation of tho soul of tho univcrso to Qod 
13 quite clear it is nn inherent property, a mode of His nctivitj , 
nn oilluenco or emanation from tho liory other which surrounds tho 
universe, penetrating nnd pormoating it. A Stoic might consist- 
ent!} mnintam that World Soul, Proiidenco, Dcstinj, and Germinal 
Bonson nro not moro synoni ms, for thoy express (liircront aspects 
of God, difleraut relations of God to things Wo find ourselves on 
tho verge of a sjstom of abstraction", or "nttnbutcs turned into 
entities,” ns barren ns any excogitated in mcdinival times In a 
cortnin sense. Scholasticism began with Chrjsippns To postulnto 
difforent substances ivs underlying tlio difTereiit forces ot nature 
would have been to surrender tho fundamental thought of the 
8} stem What really is — tho Fnoumn — neither increases nor 
diminishes , but its modos of working, its diflbront currents, can 
bo convomontly distiiignishod nnd cuumomted ns evidence of so 
roan} distinct attributes 

Ono inoiitnblo coiiscquonco of matonalism is that subject audPercep 
object can no longer bo ramrdod as one in tho not of perception, ns tion 
Plato nnd Anstotlo tondod to assume, however imperfectly tho 
assumption was carried out Tlio presumption of some mcrtl} 
oxtomnl connexion, ns between nuy other two eorporonl tliinm, is 
alone admissible, nnd some form of tho rapresentntn o h} pothcsis 
IS most cosil} called in to account for perccptiou The Stoics 
explained it as a transmission of tho perceived qunht} of tho object, 
by means of tho sense oignn, into tho poraipicut's mind, tho quality 
transmitted irapo.anng ns n disturbance or impression upon tho 
corporeal surfneo of niat "thinking tiling,” tho soul Sight is 
taken ns tho tjiucnl sense A conical pencil of raj’s diveigcs from 
tho pupil of tlio oyo, so that its bnso coi era tho object scon In 
sensation a presentation is convoyed, bj nn air currant, from the 
sonso oigan, lioro tho ojo, to tho mind, i c, tho soul's "luhng 
part" in tho breast, tho presentation, besides attesting its own 
existence, giies fnrtlier information of its object, — visible colour 
or size, or whatever bo tho qualify in tho thing seen That Zeno 
and Olcanthcs crudely compared this presentation to tho imprcs 
Sion which a seal bears upon wax, with protuberances and indoii 
tntions, whilo Clirysippus moro prudontijr dotermmed it lagiiclj 
ns an occult modilication or "modo" of mind, is an intcrcstmg 
but not intnnsically important detail But tho mind is no mere 
passive recipient of impressions from without, in tho view of tho 
Stoics. Their nnnljsis of sousahon supposes it to react, bj a 
variation in tension, ogainst tho current from tho sense or^on , 
ond this IS tho mind’s assent or dissent, which is inseparablo from 
tho sense presentation Tho contents of oxporionco nro not all 
aliko trao or valid hallucination is possible , hero tho Stoics join 
issue with Epicurus It is necessary, thorafora, that assent should 
not bo given indiscriminately , wo must dotormino a entenon of 
truth, a spooinl formal test whereby reason maj recognize tho 
moroly plausible nnd hold fast tho trao In nn oarlitr ago such 
nn inquuy would hnvo Boomed superfluous To Pinto and Aristotle 
tlio nature and operation of thought and reason constitute a 
sufficient entonon Since tlioir day not onlj had tho opposition 
between sense and reason broken down, but tho reasoned scepticism 
of Pj rrho and Araesilaus had made tho impossibility of attaining 
truth tho primary condition of wollbomg Yot tho standard which 
ultimatelj found nccoptanco in tho Stoic sdiool wns not put for- 
wrard, in that form, by its founder Zeno, wo have r^on to 
behove, adopted tho Cynic Logos for his guidance to truth ns well 
os to morahtj As a msciplo of tho Cj nics lio must have stnrtca 
with a theory of knowledge somewhat like that dovelopcd in tlio 
third part of Plato’s ThtvMus (201 0 sq ),— that simple ideas are 
given by sense, whereas “opinion," which is 
idoas, only ^comes knowlcdgo when joined with Logos 'i o may 
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fhrtlier suppose that the more obnons of Pkto’s objections had led 
to the correction of “reason” into “n^t reason.” However that 
maybe, it is certam from Anstotle ^iNic. E(K j vi. 13, 31^b, 1/) 
that virtne was defined as a “habit” m accordance with right 
reason, and (Diog Laer , vu. 5i) from that the earlier Stoics made 
right reason the standard of truth. The law which regnJates 
OUT action is thus the ultimate cntenon of what wc know, — practical 
knowledge being understood to be of paramount importance But 
this cntenon was open to the persistent attacks of Epicureans and 
vrho made clear (1) that reason is dependent upon, if 
not denved from, sense, and (2) that the utterances of reason lack, 
consistency Chrvsippns, therefore, conceded something to his 
opponents when he subsbtnted for die Logos the new standards of 
sensation (oTo-ftio-is) and general conception (irpiSXiTi^ji—anticipa 
bon, 1 c., the genenc type formed m the mind nnconscionsly and 
spontaneonsly) At the same bme he was more clearly defining 
and safegaarmng his predecessors’ posibon For reason is con 
sistent m the general concepbons whcrem aU men agree, becanse 
m all alike thei are of spontaneous growth. Nor was the term 
Criterion sensabon snlEcientlv definite The same Chrrsippiis fixed upon a 
of trnth. certam chaiactensbc of true presentabons, whicn he denoted by 
the much disputed term “apprehensive” (KaroXiTSTiaij ^earraala) 
Provided the sense organ and the mmd be healthy, provided an 
external object be reallv seen or heard, the presentabon, in virtue 
of its dearness and disbnctness, has the power to extort the assent 
which it dways hes m our power to give or to withhold. 

Formerly this technical phrase was explamed to mean “ the 
pereepbon* which irresisbbly compels the subject to assent to it 
as true " But this, though apparently supported bv Sextus 
Empincus {Adv JIath , vil 257), is qmte erroneons , for the 
presentabon is called KaraXTfsrSr, as well as KaraXijr-iicq 
^ay-aarla, SO that beyond all doubt it is something which the 
percipient subject grasps, and not that which grasps or “lavs hold 
of " the percipicnb or, ogam, is it wholl v satisfactory to explain 
Bt-aXiprrutif as virtnallj passive, “apprehensible," like its opposite 
£Kar(CXnwrai , for we find op-iAijr-Hoi inroKtiulritv Used as 
an altemabve phrase (t5 , vu. 248) It would seem that the 
pereepbon intended to consbtnte the standard of truth is one 
which, bv producing a mental counterpart of a really existent 
external thme, enables the percipient, m the veiy act of sense, to 
“ lay hold of ' or apprehend an object m virtue of th^rcsentation 
or sense impression of it excited m his own mmd. The reality of 
the external object is a necessary condibon, to exclude hallucina 
bons of the senses, the exact correspondence between the external 
object and the mtemal precept is also necessary, but naturally 
hid to secure, for how can wc compare the two 1 The external 
object 13 known only m pereepbon. However, the younger Stoics 
endeavoured to meet the assaults of then: persistent enbe Cameades 
by suggesting various modes of tesbng a smgle presentabon, to sec 
whether it were consistent with others, espeoallv such as occurred 
m groups, Ac. , mdeed, some went so far as to add to the definihon 
"coming from a real object and exactly correspondmg with it” 
the clause “provided it encounter no obstacle ’ 

D^rees The same cntenon was available for knowledge denved more 
of know- directly from the mtellecL Like all materialists, the Stoics can 
ledge. only disbnguish the sensible from the mtelligible as thmkm" 
when the external object is present (olerdnreirffm) and thmkm” 
when it IS absent (4»woeTr) The product of the latter kmS 
melndes memory (though this is, upon a stnet analvsis, somethmg 
mtemediate) and concepbons or general notions, under which were 
confeedlv classed the products of the imagmabve faculty The 
work of the ^d is seen first m “assent”, if to a true presenta- 
bon the rMult IS “ simple apprehension ” (icctTaA.iji,j this stands 
relabon to tte KaroXuy-ucu ^xu-ramo, of which it is the 
unapprehensive presentabon. 
^ deprecated as akin to error 

and Ignorance, imworthy of a wise man. These processes are 
co^ivable ody as “modes” of mmd, changes In 
s^tance, and the s^mo is true of the higher concepbons the 

““t slow to’mSt 

the ^rt of reason, which seizes upon the genenc oualibes. thp 
« ^ture of thifags. meri sense aS 
m the la^r that must decide. One isolated “annrehensmn ” 

the TOrts of an inorwmc body and resists their Temtabra * 
of knowledge there is notoVbot%^e and 

.‘h. — If 


'uched fist tightly held in tue 
^ablc for the ught it throws 


ler nano, ine operabons as well as 

the essenbal unity of W that different grades of 

r enforemg once more the Stoic doclnA^ „ . , 


an object , knowledge was the 
other hani The illustrabon is Vi 
on 
for 

knowledge are difTercnt grades of tension 
and vices, remarks Plutarch, arc all carable\^ 
sense, this common basis of all mental acbvin 
by which the ethereal Phenma which is the 
recognizes and measures tension 
"Vvith this cvposibon we have already invaded 
logic. To this the Stoics assigned a miscellan 
rhetonc, dialectic, including grammar, in addition V, ~ ~ > 

— to all of which their industry made contnbutK^ 
their mnovabons m gramniabcal terminology havn,,, accnsabve 
now we still speak, of oblique cases, genitive, 
of verbs active (op9i), passive (fc-io), neuter (‘’'•“"Vxvcn-ents of 
names they gave. Their eorreebons and fancied rniproU , , ’ 

the AnstoteUan logic are mostly useless and pedantic. V>‘^ ” ® ' 
(offw/io) thej defined as a complete idea capable of cxpl^r “ 
language (xtitTii’ av-ort\ts), and to disbngiiish it Iron 
cnnnciations, as a wish or a command, they added 


Good and evil, virtues 
of being “perceived’ , 

15 a sort of touch 
souls substance 

the province of Logic. 

of studies — 
to formal logii^ 


troiK 
“■^1 

either true or false ” From simple judgments thej proctcly^ 


i oth^r 
iich IS 
led to 

compound judgments, and doclared the h^thctical svUogii^^ 
be the normal tj-pe of reason, of which the categorical sjUo», 

IS an abhreviabon Perhaps it is worth while to quote thiV^ 
treatment of the categories Anstotle made ten, all co-ordmat& 
to servo as “heads of prcdicabon” under winch to collect dishnw' 
scraps of mformabon respeebng a subject, probably a man 
this the Stoics subsbtnted four s»»i mo gmera, all subordinate, sr^ 
that each m turn is more precisely determined by the next Tha ^ 
arc Something, or Being determined as (1) substance or subjiT"^* 
matter, (2) essential qnalitv, » e , snbs’ance qualified, (3) modeki?*^ 
chance attnbntc, t e , qualified sulstancc in a certain condition (win'* 
fxof), and, lasth, (4) relation or relative mode (in full nroii.tffitr<d’^ 
■soAr'zpSs -I worr txof) The zeal with which the school prosecntci:^ 
logical inqnines Lad one practical result, — the\ could use i 
perfeebon the nnnvallcd weapon of analysis Its chief emplo' 
ment was to lav things bare and sever them from their surronm 
ing«, in order that thev might be contemplated in their simplicit 
with rigid exactness, as objects of thought, apart from the rllnsiot] 
and exaggerabon that attends them when presented to sense am 
imaginabon The very perfeebon and precision of this metha 
constantly tempted the later Stoics to abase it for the wstemabi 
depreciabon of the objects analysed. 

The practical philosophy of the Stoics stands in the 
closest connexion with their physics and psychology 
Holding that man is a being who acts as well as thinks, 
and that this is the all important side of his life, they 
find the link between the two in the mind’s assent , for, 
when impelled towards certain objects by a prompting 
or "imp^e” ( 6 ^/ 17 = movement of the soul seeking to 
iwssess Itself of certain external things), whether of nature 
or reason, a man must needs judge the objects to be 
desirable , the subsequent movement, as it wer^ translates 
this judgment into action Agamst the sceptical position 
It was necessary to maintam— ( 1 ) that motion, and there- 
fore moral action, cannot follow upon the mere present- 
ment of an idea, unless the idea so suggested receive 
a^ent, and ( 2 ) that assent alone does not suffice without 
the motive faculty which is found in all nmninU 1 Qf 
oar vanous impulses, some m the mature man are (a) 
rational , some, as m the child, are (^) non rationaL 
becanse anterior to reason , wlule (y) the impulse of the 
iMn may be contraiy to reason, under the influence of the 
aneebo^ or passions, (o) Xow reason, as a spnng of I 
action, has for its aim harmony or self-consistency, a hfe « 
proce^gnpon a single plan (-6 -ofTo 

6 koG’ €I a Aoyoi xai avu^m-oK (^) in this there is a 
certain symmetry or beauty, the attraction which excites 
rahoi^ impulse towards iL Clearly this defimtion of the 
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it" ^ dunng Zeno’s early 
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Old Academy, where probably the techmeal phrase “ first 

* waVeu Si -ai 6pfiat ru-/fco-oW<r*.i *W „r 5e wmacratav koI 
KivjrrtKlv Stobams, Erf Ett ^ 11. 154 




V., 

Mntcrin 

1 


STOICS 


objects according to nature,” rot irpStra Kara <f)v<riv, bad its 
origin. Now tbe slightest acquaintance with Stoic jibysics 
shows that reason and nature are at one , we may there- 
fore well believe that Zeno himself had explained his 
harmonious or self consistent life to mean a life in harmony 
with nature (Diog Laer , ni 87, quoting Zeno, “On the 
Nature of Man”) At all events that was the orthodox 
formula adopted and interpreted by Clcanthes and Chry- 
sippus, — the former, ns wo might ha\o expected from his 
Heraciitean tendencies, representing it to mean “ harmony 
with the uniiersal nature,” the latter emphasizing that 
not only is it the nature of the unn erse, but the particular 
nature of man, that is meant Cleanthes’s interpretation is 
at once noi el and fruitful reason being the true self or 
nature of man, and being essentially the same in him with 
the reason in the All, its procedure in him should corro 
spend to and reproduce its procedure in the AIL It is 
reasonable, therefore, for the indi\idual to submit to and 
co-operate with the indwelling reason, or law of the 
uni>crse, and in obedience to this iiniicrsal law (koivk 
I'o/ios) imitate the uniform methodic march of the dnine 
creatne fire. Here we note the conception of morality as 
obedience to an objective law, though, as reason attains 
to consciousness of itself only in man, it is a law of which 
ho himself, Qua rational, is lawgii cr But Ohrj sippus, in 
hts rendmg of the formula, had no intention of relaxing 
the close dependence of ethics upon phjsics A now light 
IS thrown upon the studj of external nature by the 
essential unit}' of reason in the macrocosm and in the 
microcosm w lint wo learn of its operations there is pro 
Stable for instruction here, and life should bo duected in 
accordance with the experience we ha^o acquired of the 
course of nature kot iftiruplav rmv avp/Saivov 
T(ui, Chrysippus np Stob, A'c /,11 134) WTiother man 
will comply with the commands of the uniicrsal law or 
not, whether therefore the ethical end is realized m him, 
must depend upon himself The whole tendency of the 
physical theory is towards a system of rigid doterminisin, 
nay, almost of fatalism, but, so soon as wo reach the 
ethical region, the problem of indeterminism is forced upon 
us in all its perplexity 

net (/3) Haling determined the end of rational action, wo 
must nowgiie a glance at the earlier, instinctive actnity 
of beings jiropcrly without reason (f e , of children and the 
brute creation) , this too has its importance, since before 
reason is developed the agent follows the “uncorrupted 
impulses” of nature Hero wo come ujxm a controversy 
which still has an interest for the psychologist, for 
Epicurus had declared pleasure to bo the end of all 
instinctive activity, while the Stoics combated his position 
and sought to prove that not pleasure but self-preservation 
IS really sought According to them, the child or the 
animal would speedily bo crushed out of existence if it 
did not moi 0 at all or if its movements were not governed 
by some plan , a vague consciousness of itself and a love 
for its own constitution must be postulated to account for 
the impulse which, together with sensation, distinguishes 
ammal life from the life of the plant.^ That all motion is 
excited by pleasure in prospect, or the hope of cessation 
from pain, is (they argue) contrary to fnet Efforts to 
move are made perseveringly oven where they occasion 
pain The whole life of unreasoning infancy and of the 
bru tes can bo satisfactorily explained on the assumption 

1 itp&rov oIkcToi' tlyai •acanX fipy ri/y airrov oriiTTaa'iy (col T^y 
rairtis (niyelSijiriy Tlio criaratrit of nn orgvnic being is nil outconio 
of intcmnl forces, a nnitiinl relation of \ar>ing oleincnts,— m man, a 
relation of tbe ruling part of tlio soul, t e , the rational soul, to the 
rest. B} olKefuirir is meant that nature inspires this selfloio, “for 
it is improbable that nature should estrange tlie liiing thing from 
itself, or that she should levie the crevturo she had made Mitliont 
cither estrangement &oni, or affection for, its own constitution " 


of sense and impulse acting mechanically, somewhat 
after the fashion indicated rather than worked out in detail 
in the Peripatetic application of the practical syllogism to 
the motion of animals In thou theory of pleasure itself Pleasure, 
the Stoics approximate very decidedly to Aristotle It 
is, as ho said, a concomitant (iirtyh't'qpa), but not of all 
activities, on the contrary, the highest are without it, 
and it IS invariably of no significance where it is found 
Moreover, while Aristotle had assorted that it adds a 
certain zest or finish to natural activity, the Stoics declared 
that it never appears at all except as a maik of the 
decline or relaxation of vital energy, the bloom which is 
indeed a mark of ripeness but also the certain precursor 
of decay 

(y) To return to impulse, — there remains the case ofThonffco* 
action against reason under the influenee of the passions 
Although nature may guide man towards the right objects, 
sho docs not control the impetus or velocity of the soul’s 
movement If this bo in excess, the rational soul is 
hurried into an inflamed disorderly condition, the source 
of which IS an erroneous judgment or false opimon, though 
its effects are seen in the evident elation or depression, 
and the stings of excitement, which are tho symptoms of 
mental disorder Anxious to uphold individual respon- 
sibility, the Stoics pronounced tho false opinion to be 
V oluntary , that once granted, tho subsequent reaction of 
tho mind (t e , tho emotional effects on which Zeno 
especially dwelt), tho comjiulsion and extravagance which 
aro characteristic of tho passions, may bo said to follow 
inevitably, so that under tho sway of bhnd impulses tho 
man is still acting voluntarily This sets in a striking 
light tho close dependence of ethics upon psychology 
Tho Peripatetics had made the intellectual soul with 
virtues of its own something altogether distinct from the 
lower nature, tho seat of the emotions and of tho moral 
virtues which consist in their regulation Tho Stoic 
doctrine of the essential unity of soul is a vehement 
protest against all this the soul’s unity is shown in a 
unity of activity, whether it be in a healthy or a disordered 
state As all virtues are essentially one, though they 
differ according to tho different relations to which the 
knowledge of good and evil is apphed, so, too, emotion is 
not something antagonistic to reason, but perverted reason 
There is no such struggle of vicious inchnations against 
virtue, a contest waged by two separate powers, as 
Aristotle had imagined in his account of moral w oakness , 
tho proper simile is a mutiny or revolt in ono and tho same 
city, Mansoul now in allegiance to tho rightful authority 
and now in ojion robelhon Tho lower animals and 
children are incapable of emotion, it is only found 
whore reason IS fully developed Tho analysis and classi- 
fication of these affections start with the false opinion or 
judgment or imagination, which may relate to tho piosont 
or tho future, to fancied good or fancied ill Hence there 
are four typos of the affections all aro grouped around 
pleasure, an impulse towards present fancied good , desire, 
an impulse towards future fancied good , grief, nn impulse 
to shun fancied evil in tho present , fear, an impulse to 
shun fancied evil in the futura On tho onalogy of bodily 
disease, these disorders of the mind are further divided 
into (1) chronic ailments (voenjpaTo), such as av'nrico, 
where tho belief that money is a good is persistent and 
deep seated, lending to a habit of feeling and acting, or 
ambition, a similar erroneous judgment in respect of 
public honours, and (2) infirmities (appwanqparo), sud 
den attacks of error to which tho patient momentarily 
succumbs This remarkable development of Stoic prin- 
ciples leads to tho demand for tho entire suppression of 
the affections (iirdOeia), in contradistinction to that 
regulation and governance of them for w'hich Plato and 
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the Old Academy contended (^ptmaOua) Further, it 
explains the incessant war which the later Stoics waged 
with imagination 

The end of action has then been nqilaincd to ho a con 
sistent life, a rational life^ and, lastly, a life according to 
nature. Now the Cynics had already traced bach con 
sistency to a certain Herculean strength or force of will, 
which again is an effect of the bracing or tension of the 
soul’s substance, so that this ovor-recumng attribute is as 
available to explain will as intelligence Herein wo discover, 
as it were, an internal source of the external harmony and 
regularity of a consistent life Our will should bo directed 
to this source rather than to its manifestations, — to 
“ nglit ” (t.e , inflexiblo and straight^ “ reason,” which has 
attained a character of intense rigidity, an intcnsiio 
energy raised to an impassable degree. For tlus infalliblo 
firmness of the reason the technical term is Si<We<rK, a 
" disjjosition ” which, like straightness or crookedness in a 
line, admits of no degrees of less or more , thence comes 
harmony, regularity, and consistency in all our acts, which 
alone is truly beautiful (fcoXov^fair or noble, for which 
the Eomans charactenstically said honestim. = honourable) 
Not even Chnstiamty laid more stress upon inwardness, 
or taught more explicitly that motive counts for cicry- 
thing and external performance for very little Once let 
the reason become “nght” and it imparts this same 
character to all that it affects First the soul is made 
strong, healthy, beautiful , when, therefore, it thus fulfils 
all the conditions of its being, it is absolutely perfect 
Now the perfection of anything is called its virtue , the 
virtue of man, then, is the perfection of his soul, t e , of the 
ruling part or rational soul But “ out of the heart are 
the issues of life ” make the soul perfect and you make 
the hfe perfect. From such a “ disposition ” must proceed 
a life which flows on smoothly and uniformly, like a gentle 
river (ciJpoia /Stov) No longer is there auj thing to hope 
or fear , this harmonious accord between impulses and acts 
18 Itself man’s wellbeing or welfare (diSat/ioi (a) Clcantlies 
scouts the notion of adding to such perfection that 
occasional result of a decaying activity entitled pleasure , 
Chrysippus remonstrates indignantly with Plato for 
appealing to the “moral bugbears” of future rewards or 
punishments There is no “ wages of virtue,” not oven 
the continuance of her activity , for lapse of time can add 
nothing to perfect wellbeing , it is complete, whole, and 
indivisible now 

nf knowledge nnd strciigtli 

comprehension of Stoic psjcholoRy shows that 
these two are identical The unity of alf virtue w SfonthT 
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onl habits or inchnutions ((liKara^oplai) , (3) isolated vicious 
actions. All these omIh alike are to bo shunned (^cv/erd), nil 
alike are harmful (/SAd^i/iaro) , the moral rcsiionMbllity nsU witli 
the indii idual, in so far ns he is ignorant or fins his soul Tcln'tcd 

Good nnd o\il, howoicr, is not an cxiiaustiic classifica Tlilnpi 
tion There is a large cla'-s of things which are neither mdiifcr 
the one nor the other, which do not conduce to our*’”* 
attainment of the end, nor hinder us therefrom , which are 
neither to bo inirsucd nor shunned, but arc simplj in 
different (dSed^opa) To all these objects the attitude of 
the Cjnias was complete indifference, wherein thej werr 
followed by Aristo , that of the sceptics jirorc<iscdl3 utter 
insensibility Now the most original feature of the Stoi 
ctliics IS the classification of things indifferent nnd then 
arrangement in a certain scale in accordance with the 
laluc, positiic or ncgatiie (u{;io, to bo assigned 

to them cither intrinsicalij or in certain circiimstnnrKi 
(Kara i-cpwrraaii ) Some objects arc so unimportant that 
in regard to them Aristo's attitude of complete indiffer- 
ence 13 justified Placing them at the 7cro point, wo mnj 
ndianco in both directions, assigning to all tlio objects of 
instinctiio natural impulses a positiic \nluc, m virtue of 
which they are to be picked out (\17-rd) in profcrcnco to 
other indifferent things not of this dastription Thus 
bodilj licnllh, lliough not a good, is entitled to a certain 
value, disease, though not an evil, has a certain negative 
value The former class is according to nature, the latter 
contrarj’ to nature , the former are instinctnclj sought by 
children ns tending to maintain their “tonstitution” or 
nature, the latter their “uncorrupted impiiKcs” (dSiu 
crrpo<i>oL uiftoppaC) lend them to slum ns tending to mar, 
criiiplc, or destroy life Similarly, actions may be classt 
fied all V irtiious actions are right actions {KaropOuptiTa) , 
all vicious actions are wrong actions or “sms” (oga/mk 
/<oTo) Tlio attainment of any ono of llio objects in the 
class of things indiffcront, looked at in itself, is neither 
right nor wrong But, if tho object picked out he that 
object out of nil at tlio moment present to us winch 1ms 
tho highest value, then the nct’on of selecting it nomits 
of being defeuded on probable grounds, nnd ns such is Fiinrs, 
entitled to bo called (quite apart from llic agent’s disposi- "rexur 
tion, whether vnrtuous or vicious), jnatcrialuer, an act”'*' ‘b'*' 

‘ meet and fit” to do (haOrjKm) Such an act need not bo 
preceded by any reasoning at all , in the case of the brutes 
and of cliildrcn It is always instinctive, yet in all ca'ias 
It IS capable of being justified on grounds of probability 
{o TpaxOa’ evXoym dwoAoyiai) Similiirh with tho 
selection of an object which has less value in preference to 
ono of Inglior value such a blunder is not, taken in itself 
violates fitness {-ap'a rh KaOyKo^’ 
Amongst fitting actions, some are always fittimr, othere 
only at times, under given circumstances , some indifferent 
tboir ovm sakes, othere merely as 
functions is wdc 

enough to include the acquisition of information tho 

altruistic’ con- 
duct And yet some actions in man arc on a level with 
tte nutritive functions of the plant (Diog Lacr ^ 86? 
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virtnons lifo mamfcstod t In a soncs of oirtoraal acts, eacli ono of 
nhicli IS the choice of some natural end, some object according to 
nature, ns possessing at the moment the highest >0100 The same 
cttcrnnl act may be done by an irrational agent, and in Ins case 
the act IS not > irtuous. For thcro is as great a gull fixed between 
fitting and Tirtnoiis actions ns botncoii things indifioront having 
positive > aluo and the good No increase of value can raise a thing 
indiircrcnt totlio class of good, no degree of fitness in the oxtonial 
act done can render it virtnons As right actions consist in 
following reason in tlic selection of things according to nature, it 
follows that such right actions (ns distinct from tlie litting actions 
of winch all living things are capable) are the evclusiio prnilego 
of rational beings So, too, wath wrong actions onlj rational 
beings can iwrform them , although children or the brutes maj 
lun counter to fitness, and pursue objects contrary to nature, they 
cannot bo said to sin or do wrong All actions, then, of rational 
beings must bo cither virtuous or vicious , there is no mean 
between the two But what of fitting actions ) Are not they also 
done bj rational agents! Is not the distinction between nglit 
conduct and more external fitness continually drawn when the 
Stoics are referring to the actiMt^ of rational human beings? 
Umpicstionablj so , but in examining a given act it is necessary 
to mew it on the formal as well as on the material side, — as pro 
cecding from a > irtuous or > icious disposition, and again as tend 
mg, wlioii taken in itself bnd apart from this disposition, to pro 
mote or dcstroj the agent's nature or constitution, i c , as some 
thing "meet and fit” to do, or as contrary to fitness (or, in mro 
cases, ns having no tendency in either direction) Lastly, tlio 
analj sis of conduct IS incomplete unless the oxtomnl object which 
tJio agent aims at attaining u> the act is also taken into account 
it innj bo natural, and ninj therefore excite desire , or it may bo 
contrary to nature, and oxcito aversion , or it may bo absolutely 
indifibrcnt Now the Stoic classifications of (a) external objects 
and (6) actions (as they hnio come down to us from not veiy dis 
criminating sources) aro liampcrcd by the inclusion of right actions 
and wrong actions, winch are male species of the wider genera 
Under objects according to nature come (o) fitting actions, (fi) right 
actions, (7) \ irtiios , 1 c , conduct which is jierfcct coutams all that 
in tho imperfect mutates perfection a nglit notion has tpso facto 
all the fitness of a fitting action, and all tho aeoord with nature of a 
thing according to nature So intli tho opposite class tho ncions 
man, bj the > erj fact of not having the tension of soul w liioli is 
virtue, commits a sin in his overj action , all that lie does, there 
fore, IS on this ground contrary to fitness and contrary to nature 
Any defect in external conduct proves it to bo a siu , tho more ab 
senco of defect docs not establish its claim to bo right conduct. It 
IS as easy to proi 0 a gii on person is unwise (and therefore a 
as it IS hard to pro\o him a sago Virtue is one, vice is manifold 
No act in itself is cither noble or base, o> on tho grossest violation 
of fitness, if It could bo done with tho right intention, would coimt 
as virtue, and tho most fitting deeds without that intention aro 
naught (sec Ongi G Gels ^ iv 45, Soxt. Enip, ^dv JiMh , xi 
190, Ptjrrh Hyp ^ in 245, is thoreforo i\Tong) It docs not 
appear, tlion, tliot thcro is any dirorgenco in pnnciplo hot^con tJio 
doctrine of tho end of action and tho doctnno of fitness or rolativo 
dutj , nor should tho latter bo regarded (as is done by Cicero and 
some modoni c-mositors) as an afterthought, intended to soften 
the too rigorous demands of tho Stoio ido.ai For from tho first it 
was an integral part of the system Zeno wrote a treatise wep* t®" 
KoO^KovToi , indeed he adopted it as a technical torm That this 
doctnno was a stumbling block to tho small band of liia onriy 
disciples seems not unlikely, for Ansto and IlomlM, wlio left 
him, as IS believed, on indopoudent grounds, modified it m tlioir 
own ethical theones afterwards put forth Acconling to Hirael 
(Vniersitek , ii p 64), however, the views of these tw-o heterodox 
Stoics more closely approximated than at first sight appears 
Ilonllus, as well as Ansto, maintained that all actions intormod 
lato to Vico and virtue aro absolutely indifioront (Diog Lner , vii 
165) , and Ansto, like Honllns, defined virtue ns knowledge, and 
hold that tho iviso man will never form opinions, i,c , will not act 
ui>on anything short of knowledge 

losmo III their view of man’s social relations the Stoics are 

^Itan greatly in advance of preceding schools Wo saw that 

ism virtue is a law which governs the universe that which 
Reason and (3od ordain must he accepted as binding upon 
the particle of reason which is in each one of us Human 
law comes into existence when men recognize this obli- 
gation , justice 18 therefore natural, and not something 
merely conventional The opposite tendencies, to allow 
to the individual responsibility and freedom, and to 
demand of him obedience to law, are both features of the 
system, but m virtue even of tho freedom which belongs 
to him qua rational, lio must recognize tho society of 
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rational beings of which he is a member, and subordinate 
his own ends to the ends and needs of this society Those 
TV ho own one law are citizens of one state, tho city of 
Zeus, m which men and gods have their dwellmg In 
that city all is ordamed by reason working intelligently, 
and the members exist for the sake of one another , there 
18 an intimate connexion (crvfjm-d6eia) between them which 
makes all the wise and virtuous friends, even if personally 
unknown, and leads them to contribute to one another’s 
good Their intercourse should find expression in justice, 
in friendship, m family and pohtical life But practically 
tho Stoic philosopher always had some good excuse for 
withdrawing from the narrow political life of tho city in 
which he found himself The circnmstances of tho time, 
such as tho decay of Greek city-hfe, the foundation of 
largo territorial stotes under absolute Greek rulers which 
followed upon Alexander’s conquests, and afterwards tho 
rise bf tho world-empire of Rome, aided to doiclop tlie 
leading idea of Zeno’s Repiiblic There ho had anticipated 
a state without family life, without law courts or coins, 
without schools or temples, in which all difierences of 
nationality would be merged in the common brotherhood 
of man This cosmopolitan citizenship remained all 
through a distinctive Stoic dogma , when first announced 
it must have had a powerful infinence upon the minds 
of men, diverting them from the distractions of almost 
parochial politics to a boundless visfa. There was, then, 
no longer any difference between Greek and barbarian, 
between male and female, bond and free All are 
members of one body as partaking in reason, all are 
equally men Not that this led to any movement for tho 
abolition of slavery For the Stoics attached but slight 
importance to external circumstances, since only the wise 
man is really free, and all the unwise are slaves Yet, 
while they accepted slavery as a permanent institution, 
philosophers as wide apart as Chiysippus and Seneca 
sought to mitigate its evils in practice, and urged upon 
masters humanity in the treatment of their slaves. 

The religious problem had peculiar interest for tho Heligion 
school which discerned God everywhere ns tho ruler and 
upholder, and at the same time the law, of the world that 
Ho had evolved from Himself Tho physical groundwork 
lends a religious sanction to all moral duties, and 
Clean thes’s noble hymn is evidence how far a system of 
natural religion could go in providing satisfaction for the 


cravings of the rehgious temper — 

“Most glorious of iiniuortols, 0 Zens of mniij names, nlniigli^ 
ind ovorlosting, sovereign of nataro, directing all in accord 
inco ivitli law, thco it is fitting that all mortals should address 
riieo all this nnivorso, as it rolls circling round the earth, ohoj's 
iihorosoovor thou dost guide, and gladly owns thy suay Such a 
nmistor thou holdest m thy invinciblo hands,— tho tiro edged, 
iiory, over Imng thunderbolt, under whoso stroke all nature 
diuddora No iiork upon earth is wrought apart from thee, lord, 
aor through tho divino ethereal sphere, nor upon tho sm , save 
}nly uLotsooior deeds wicked men do in thoir oiin foolishnCM 
tiav, thou knowost how to iiiake oven tho roiigli smooth, and to 
bung order out of disorder , and tliinra not fncndlj are mondly in 
bhv sight For so hast thou fitted all things together, the good 
irith Sie evil, that there might ho one eternal law over all 
Deliver men from fell ignoranca Banish it, father, from their soni, 
ind grant them to ohtom wisdom, whereon relying thou nucst nil 
things with justice ” 

To the orthodox theology of Greece and Rome the sy^ 
tern stood in a twofold relation, as criticism and rational 
ism That the popular religion contained gross errors 
hardly needed to be pointed out Tho forms of worship 
were known to be trivial or mischievons, the myths nn 
worthy or immoral But Zeno declared image^ shnne^ 
temples, sacrifices, prayers, and worship to be of “J®* 

A really acceptable prayer, he taught, ctm on y 
forence to a virtuous and devout mind Ood is ^ 
shipped in tho shnne of the heart ^ 


/ 
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and obey Him At the same time the Stoics felt at 
liberty to defend and uphold the truth in polytheism. 
Hot only is the pnmitive substance God, the one su- 
preme being, but divimty must be oscnbed to His mani- 
festations, — ^to the heavenly bodies, vrhich are concened, 
like Plato’s created gods, as the highest of rational beings, 
to the forces of nature, even to deified men , and thus 
the world was peopled with divine agencies. Moreover, 
the myths nere rationalized and allegorized, nhich was 
not in either case an original procedure The search for 
a deeper hidden meamng beside the literal one had been 
began by Demoentus, Empedocles, the Sophists, and the 
Q^ics It remained for Zeno to cany this to a much 
greater extent, and to seek out or ini ent “ natural pnn- 
ciples ” (Xoyoi ^vo-ucoi) and moral ideas in all the legends 
and m the poetry of Homer and Hesiod In this sense 
he was the pattern if not the “father” of all such as 
allegorize and reconcile Etymology was pressed into the 
service, and the wildest conjectures as to the meaning of 
names did duty as a basis for mythological e-vplanations 
The two favourite Stoic heroes were Hercules and Ulysses, 
and nearly every scene in their adventures was made to 
disclose some moral significance. Lastlj, the practice of 
divination and the consultation of oracles afforded a 
means of commumcation between God and man, — a con- 
cession to popular beliefs which may be cxtilaincd when 
we refiect diat to the faithful divination was something as 
essential as confession and spintual direction to a devout 
Cathohe now, or the study and interpretation of Scripture 
texts to a Protestant Chrysippus did his best to recon 
cile the superstition with his own rational doctrine of strict 
causation Omens and portents, he explained, arc tho 
natural symptoms of certain occntrences There must be 
countless indications of the course of Providence, for the 
most part unobserved, the meaning of only a few having 
become known to men His opponents argued, “if all 
events are foreordained, divination is superfluous”, ho 
rephed that both divination and our behaviour under tho 
warmngs which it affords are included in tho chain of 
causation Even here, however, the bent of tho ^stem 
u apparent They were at pains to insist upon purity of 
heart and life as an indispensable condition for success in 
prophesying and to enlist piety in the service of morality 
When Chrysippus died (01 143 = 208-204 no) the 
stacture of Stoic doctnne was complete With tho 
Middle Stoa we enter upon a period at firat of compara 
tive maction, afterwards of internal reform. Chrysippus’s 
immediate successors were Zeno of Tarsus, Diogenes of 
Seleucia (often caUed the Babylonian), and Antipater 
of ^rsus, men of no ongmahty, though not mthout 
abihty , the two last-named, however, had all their ener- 
^ taxed to sustam the conflict with 0An^'EADES (yv) 
formidable assault the school ei or 
survived was duo more to the fore 
® of Chrysippus than to any 

efforts of tut ‘ pen-donghty” pamphleteer, Antipater 
(KoXa/iofioa?) who shrank from opposing himself in per- 
C'^nieades^^'^ Thf subsequent C 
tory twtified to the importance of this controverey The 

theory^ know- 

ed^ their theology, and their ethics The pUsical basis 
of the system remained unchanged but nSSS Si 
c^ n e force or even ongmal res^rch in tKepartments 
metaphysics vanished Yet problems of 

tkeMiversal 

.?rr r"“ 


the guide and upholder of the world, watching over it from 
the outside, not ns tho immanent soul within it, for 
according to him tho world was os soulless os a plant 
Wo have hero a compromise between Zeno’s and Aristotle’s 
doctrines But in the end the universal conflagration was 
handed down without question os an article of belief It 
is clear that tho activity of these teachers was chiefly 
directed to ethics they elaborated fresh definitions of tho 
chief good, designed cither to make j ct clearer tho sense 
of tho formulas of Chiysippus or else to meet tire more 
urgent objections of the New Academy Camcadcs liad 
emphasized one striking apparent inconsistency it bad 
been laid down that to choose wliat is natural is man’s 
highest good, and yet the things chosen, the “ first objects 
according to nature,” had no place amongst goods 
Antipater may have met this by distinguishing “the 
attainment ” of primary natural ends from tho activity 
directed to their attainment (Plut , Dc Comm Kot , 27, 14, 
p 1072 r) , but, earlier still, Diogenes had put forward his 
gloss, V17 , “ Tlic end is to calculate rightly in the selection 
and rejection of things according to nature ” Archedemus, 
a contemporary of Diogenes, put this in plainer terms 
still “ Tho end is to live in the performance of all fitting 

actions ” (— dlTtt TO Kod^KOITO criTf XoWTOS ) Now it IS 

highly improbable that tho earlier Stoics would have 
sanctioned such intcqirctations of their dogmas Tho 
mere performance of relative or imirerfect duties, they 
would havo said, is something neither good nor evil, tho 
essential constituent of human good is ignored And 
similar cnticism is actually passed by Posidonius “ 'This 
IS not the end, but only its necessary concomitant , such a 
mode of expression may be useful for the refutation of 
objections put forward by the Sophists ” (Camcades and 
tho New Academy 1), “but it contains nothing of morality 
OT wellbeing” (Galen, De Plac lixpp ct Plat, p 470 K) 
^cro IB every ground, then, for concluding that we have 
hero one concession extorted by the assaults of Camcadcs 
For a similar compromise there is evpress testimony 
“good repute” (cf Sofia) bad been regarded ns a thing 
wholly indifferent in the school down to nnd including 
Diogenes. Antipater was forced to assign to it “positive 
S*'® ® P^“®° anifngst “ things preferred ” 

(Cic , I>e Ftn , iii 67) These modifications were retained 
by AntipatcPs successors Hence como tho increased im- 
portance and fuller treatment which from this time for- 
^rd fall to tho lot of the “external duties ” (#.aftjKoiTa) 
The ngour and consistency of tho older system became sen- 
sibly modified 


In ali that tho older Stoics taught there breathes t' 
enthusiasm for righteousness in which has been traced 
earnestness of the Semitic spint, but nothing presc 
more forcibly the pitch of their moral idealism than 
doctnne of tho Wise Man All mankind faU into 1 
classes,— tho wmo or virtuous, the unwiso or wicked 
the distinction being absolute Ho who possesses vir' 
possesses it whole and entire , he who lacks it lack-! 
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modwty from tbe name and its responsibilities But tbo 
development of tbe system led them gradually and reluct- 
antly to renounce this hope, as they came ‘to realize tbe 
arduous conditions invohed. Zeno indeed could bardly 
baie been denied tbe title conferred upon Epicurus 
OJeantbes, tbe “ second Hercules,” held it possible for man 
to attain to virtue From anecdotes recorded of tbe tricks 
plajed upon Aristo and S 2 )b.'oru 8 (Diog Laor, \ii 162, 
117) It may be inferred that tbo former deemed bimself 
lufalhblo in bis opinions, t e, set up for a sage, Persmus 
bimself, wbo bad e\posed tbe pretensions of Ansto, is 
twitted witb having failed to conform witb tbe perfect 
generalsbip wbicb ivas one trait of tbo wise man, wLn bo 
allowed tbo citadel of Corintb to bo taken by Aratus 
(Atben , iv 102 D) Tbe trait of infallibility especially 
proved bard to establish uheu successive Wds of tbe 
scbool seriously diflered in their doctrine Tbe prospect 
became daily more distant, and at length faded away 
Cbrysippus declined to call bimself or any of bis contem- 
poraries a sago One or two such manifestations there 
may have been — Socrates and Diogenes 1 — but tbo wise 
man was rarer, bo thought, than tbe pboenii. If bis suc- 
cessors allowed one or two more evceptions, to Diogenes 
of Seleucia at any rate the sago uas an unrealized ideal, 
as no learn from Plutarch (Dc Comm J\^oi , 33, 1076 B), 
who does not fail to seize upon this extreme view Posi- 
donius left oven Socrates, Diogenes, and Antisthencs in 
tbo state of progress towards iirtuo Although there was 
in tbe end a reaction from this cvtrenio, 3 et it is impos- 
sible to mistake tbe bearing of all this upon a practical 
system of morals So long as dialectic subtleties and 
evciting polemics afforded food for the intellect the gulf 
between theory and practice might be ignored But once 
lot this S 3 stem be presented to men in earnest about right 
bving, and eager to profit by ubat they are taught, and 
an ethical reform is inevitable Conduct for us will bo 
separated from conduct for tbe sago We shall be told 
not always to imitate him There u ill bo a new law, dwell- 

ing specially upon the “ external duties " reqmred of nil 
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men, uiso or uninso , and even tbo sufficiency of virtue for 
our happiness may bo questioned The introducer and 
expositor of such a twofold morality uas a remarkable 
man Born at Bbodes c 185 no, a citizen of tbe most 
flounsbing of Greek states and almost tbo only one which 
yet retained vigour and freedom, Panietius lived for years 
in tbo bouse of Scipio Africanus tbo younger at Borne, 
accompanied him on embassies and campaigns, and nas 
perhaps tbe first Greek who in a private capacity bad any 
insight into tbe working of tbe Boman state or tbe 
character of its citizens Later in bfe, as bead of tbe 
Stoic scbool at Athens, be achieved a rejmtation second 
only to that of Cbrysippus He is tbe earliest Stoic 
author from whom wo have, even indirectly, any consider- 
able iiiece of work, as books 1 and 11 of tbo J?e OJicirs 
are a lechauffe, in Cicero’s fashion, of Panietiiis “Upon 
External Duty ” {vepl toO KaOrjMvro^ 

The introduction of Stoicism at Borne nas tbo most 
momentous of the many changes that it san After tbo 
first sharp collision with tbe jealousy of tbe national 
authorities it found a ready acceptance, and made rapid 
progress amongst tbo noblest families It has been well 
said that the old heroes of the republic n ere unconscious 
Stoics, fitted by their narrowness, their stern simplicity, 
and devotion to duty for tbo almost Semitic earnestness 
of tbe new doctrine In Greece its insensibility to art 
and the cultivation of life was a fatal defect , not so with 
the shrewd men of tbo world, dcsiious of qualifying as 
advocates or jurists It supplied them mtb an incentivo 
to scientific research in arcbajology and grammar, it 
penetrated jurisprudence until tbe belief in the ultimate 


prosaic religion of old Borne, with ite nara;; orTgind 
conception and multitude of ' burdensome rites, it berame 
in some sort a support Scmvola, following Panietius. 
explained that the prudence of statesmen had established 
this public institution in the service of order midwav 
between the errata of popular superstition and the baiTen 
truths of enbgbtened philosophy Soon the influence of 
the pupils reacted upon the doctrines taught Of specula- 
tive interest the ordinary Boman had as bttle as may be 
for abstract discussion and controversy be cared nothing^ 
Indifferent to tbe scientific basis or logical development oS 
doctrines, be selected from various writers and from dif- 
ferent schools what bo found most serviceabla All had 
to bo simpbfied and disengaged from technical subtleties 
To attract his Boman pupils Panietius would naturally Pantstii 
choose simple topics susceptible of rhetorical treatment or 
of D.p 2 )hcation to individual details. He was the represon- 
tative, not merely of Stoicism, but of Greece and Greek 
literature, and would feel pride in introducing its greatest 
masterpieces amongst all that be studied, be valued most 
the writings of Plato He admired tbe classic style, the 
exquisite purity of language, tbo flights of imagination, 
but he admired above all the philosophy He marks a 
reaction of the genuine Hellemc spirit against the narrow 
austerity of tbe first Stoics Zeno and Cbrysippus bad in- 
troduced a repellent technical termmology , their writings 
lacked every grace of style With Panietius tbe Stoa 
became eloquent be did his best to improve upon the 
uncouth words in vogue, even at some slight cost of accu- 
c y > to discard irpo^ypEvov for evypijoTov, or else de- 
signate it “ so-called good,” or even simply “ good,” if tbe 
context allowed 

The part Panrotius took m philological and histoncal Btiidics is 
characteristic of the man AVo know much of tho results of these 
studies, of his philosophy tcchnicallj i\o know vorj little Ho 
M rote only upon ethics, u hero histoncal knowledge would bo of 
use Crates of Mallus, one of his tcacheis, aimed at fulfiUing tho 
high functions of a “cntic” according to Ins own definition, — that 
tho critic must acquaint himself witli all rational knouledgo 
Panietius was competent to pass judgment upon the cntical 
“dmnation" of an Anstarchus (who was perhinps himself also a 
Stoic), and took an interest in the restoration of Old Attio forms to 
tho text of Plato Just then there had been a inoicmont towards 
a wider and more liberal education, by which oi cn contompororj 
Epicureans wore oifcctcd Diogenes the Babj Ionian had iintton 
a treatise on language and one entitled The Laics Along intli 
grammar, which had lioon a prominent branch of studj under 
Chrjsippus, pliilosophy, historj^ gcogranhy, clironologj, and kin 
drod subjects came to bo recognized os fields of actmtj no less than 
philology proper It has boon rocontlj established that P 0 I 3 bins 
tho historian was a Stoic, and it is clear that ho nos grcatlj influ 
ouced by the form of tlie ^stom uhich ho learned to know, in tho 
society of Scipio and his mends, from Pamctius * Nor is it iin 
probable that works of tho latter sorrod Cicero os tho onginals of his 
j?o Lcjful/licn and J)e Lcgihus^ Thus tho gulf botneen Stonisra 
and tho later Cynics, who wore persistently hostile to cnltuio, could 
not fail to bo widened 

A wave of eclecticism passed over all tho Greek schools 111 tho 1st Eclectic- 
centurj n 0 Platonism and scepticism had loft nndoubted traces ism 
upon the doctrine of siicli a reformer as Panietius Ho had doubts 
about a general conflagration , possibly (ho thought) Aristotle was 
light in aflirmiiig tho eternity of tho present order of tho world 
Ho doubted tho entire sj stem of dii ination On these points his 
disciiilcs Posidonius and Iltcato scorn to hai c reverted to orthodoxy 
But in ethics liis innovations were more siiggcstii 0 and fertile. Ho 
separated wisdom os a theoretic airtuo from tho other three which 
ho calM practical Hccato shglitlj modified tins shoiniig that 
precepts (BtapfifiaTa) aro needed for justice and tcnijKniice also, 
lie made them scientific virtues, rcsori ing for Ins second class the 
iiiisciontific nrtuo (i Octfpi)v°r &pfr!i) of courage, together with 

> Hirzcl, Uiilcrsueh , li p 841 sa Polybius's rejection of diiana 
tion is decisii e. See, e g , his explanation upon natural causes of 
Scipio tho elder’s capture of Now Carthage, “ by tho aid of heptunOj^ 

X H (e/ X 2) P Voigt holds that in vi 5, 1, tio-jv irtpots n-t 
0i\otrtf0bi' IS an allusion to Pmatiiis 
® This, at least, is maintained by Sclimekcl 
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boaltli, strongth, and snob liko " cxcolloncies " Fiirtbcr, Pnurctius 
bad maintained that plcasuro is not altogctlicr a tiling indifTcroiit 
there is a natural as vrell as an nnnntuni pleasure ^ut, if so, it 
would follow that, since plcasuro is an emotion, apathy or cradica 
tioii of all emotions cannot bo unconditionally required Tlio gloss 
bo nut upon the definition of tho ond iins “a life in acconlanco 
iiitli the promptings giion ns by naturo" , tlio terms arc all used 
by older Stoics, but tho individual naturo (ifiTy) sooma to bo 
Jnsi oropbasized From Fosidoimis, tlio last rcnrcscntatii o of a com 
dontiis. nrolionsire study of naturo and n snbtlo oruuition, it is not surpris 
tng that no get tho following dofinitioii tlio ond is to lira in con 
templation of tho reality and order of tbo universe, promoting it 
to tho best of our power, and never led astray by the irrational port 
of the souL Tho lictorodo'v pliroso ivitli uliicli this definition ends 
points to innovations in psyebology wliicli were undoubted!) real 
and important, suggested by the difllcult) of maintaining tbo 
essential unity of tho soul Panictius had referred tuo faculties 
(those of speech and of reproduction) to animal impiilso and to 
tho vegetative “noturo" {^iiris) respcctivclj Yet tbo older 
Stoics bold that this ^^iris was changed to a true soul 
birth Posidonius, unablo to explain tho emotions os “judgments ” 
or tho effects of judgments, postulated, like Plato, on irmtional 
principle (including a eoncnpisccnt and a spirited element) to 
account for them, although ho subordinated all these ns incultus 
to the one substance of tho soul lodged in tho heart. This uns 
a sonous departiiro from tho pniiciplcs of the sj stem, facilitating 
a Totum of later Stoicism to tho dualism of God and tho world, 
reason and tho irrational part in man, which Chiysippus had striven 
to surmount.* 

Yet in the general approximation and fusion of opposing views 
which hod set in, tho Stoics fared for hotter tliau n\nl schools 
Their system became best known and most widely used bj indi 
vidnal eclectics All tho ossanlts of tho sceptical Academy had 
failed, and within fifty years of tho death of Cornendcs liisdcgcner 
ate successors, unable to hold their ground on tho question of the 
entenon, had capitulated to tho enemy Antioclius of Ascalon, tlio 
professed restorer of tho Old Academy, taught a medley of Stoic 
and Peripatetio dogmas, which ho boldly asserted Zeno had first 
borrowed from his sohooL Tho wide dilfnsion of Stoic phraseology 
and Stoic modes of tho^ht may bo seen on all hands,— m tho 
language of the New TMtamcnt wntore, in tho compendions 

historic of philosophy industnously circulated by a host of 
writers about this timo (</ H Diels, Doxographt Oraci) 

The later The Writings of the later Stoics have como down to 
Stoics, if not entire, m great part, so that Seneca, Cornutu^ 
Persia, Lucan, Epictetus, Marcus Aurelius are known at 
^ hand They do not profess to give a scientific oxposi 
non of doctrine, and may therefore ho dismissed somewhat 
bnofiy (see Epiotetus and AtniEinjs) We learn much 
more about tho Stoic system from tho scanty fragments of 
the first founders,* or even from tho epitomes of Diogenes 
Jj^rtins and Stobeens, than from these writers They tes- 
^ to the restnehon of philosophy to the practical side, and 
to the increMing tendency, ever since Panrotiu^ towards a 
relaxation of the ngorous ethical doctnne and its approxi- 
mation to the form of religions conviction This finds 
most marked expression m the doctrines of submission to 
Pto^denoe and universal philanthropy Only in this wav 

told 8„»„d, towS S 

Rome, Stoi^m qmtted the school for actual hfe Tho fall 

tnal^ H ^ so much mtellec- 

S ftomemo duties The hfe and death of Sto 

a degenerate age m which he stood 
out both as a Eoman and a Stoic tTb long line of 
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^^tonts ^Vagmenta, Bonn, 1886 / H, Towler, Panwtii et 

182^ }s unfortunately very incomplete P>6ts Chtystpptu, Louvain, 


w lion at first, under Augustus, the empire restored order, 
philosophy bccanio bolder and addressed every class in 
society, public lectures and spiritual direction being the 
two forms in winch it mainly showed activity Books of 
direction were written by Se\luis in Greek (ns afterwards 
by Seneca in Latin), almost the only Roman who had the 
ambition to found a sect, though in ethics bo mainly 
followed Stoicism His contemporary Papirms I’chinniw 
was tho popular lecturer of that day, producing a powerful 
effect by liis denunciations of the manners of tho time 
Under Tiberius, Sotion and Attains were attended by 
crowds of hearers In Seneca's lime there was a professor, 
badly attended it is true, oven in a provincial town like 
Naples At tho same time tho antiquarian study of Stoic 
writings went on apace, especially those of tho carlicut 
tcichcrs, — Zeno end Aristo and Clcanthcs 
Seneca is tho most prominent leader in tho direction '■cncci 
which Homan Stoicism now took llis penetrating 
iiitellcet had mastered tho subtleties of tho system of 
Chrysippus, but they seWom appear in his vvptli, at least 
without ai»logy Incidentally wo meet there with the 
doctrines of Pnoumn and of tension, of tho corporeal naturo 
of tho V irtues ond tho affections, and mucli more to the 
same effect But his attention is claimed for physics 
chiefly as a means of elevating tho mind, and ns making 
known tho wisdom of Providence and tho moral govern 
ment of tho world To reconcile tho ways of God to man 
had been tho ambition of Chrysippus, as wo know from 
Plutarch’s criticisms He argued plausibly that nnlural 
evil was a thing indifforcnt,-~thnt oven moral evil was 
required in the divine economy as a foil to set off good 
The really difficult problem why the prosperity of tho 
wicked and tho calamity of tho just were permitted under 
tho divine government ho met in various ways some 
times he alleged tho forgetfulness of higher powers some 
limes ho fell bock upon the nccessily of these contrasts 
and grotesque passages in the comedy of human bfo 
Sweea gives tho true Stoic answer m Ins treatise On Pro- 
vidmce the wise mon cannot really meet with misfortune . 
all ontvvard calamity js a divine instrument of training 
designed to exercise his powers and teach tho world the 
indifference of external conditions In tho soul Soncca 
recognizes an effluence of the divine spirit, a god in tho 
human frame , in virtue of this ho maintains the essential 
dipiity ^d internal freedom of man m every human 
being Ye^ m striking contrast to this orthodox tenet 
Conception of tho weakness and inisoty of 
men, the hopelessness of tho struggle with evil whether 
m society or in tho individual Thus he Snbes the 
body (w^ch, after Epicurus, ho calls tho flesh) ns a mere 
husk or fetter or prison of tbo soul vvith 
begins tbo soul’s true bfe Sometime^ too^^ WS w if 
ho accepted an irrational as well ns a rational part of the 
soul In ethics, if there is no novelty of doctrine them « 
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j)cculmntics of tho later Stoic ethics are duo to the con 
dition of the tunes In a tiino of moral corruption and 
oi)prcs<>i\ 0 rule, ns tho carl} empire ropcatcdl} hccaino to 
tho prnilcgcd classes of Homan societ}, a goiiornl feeling 
of insccuiit} led tho student of philosoph} to seek in it n 
refuge against the i icissitudcs of fortune n Inch ho daily 
beheld Tho less an} one iiinn could do to interfere in tho 
go\ eminent, or o\en to safeguard his own life and prop 
ert}, the more hcoMl} tho coininon fate pressed upon all, 
Iciclling tho ordinary distinctions of class and character 
Diivcn inwards upon thomsches, they ciiiplo}cd their 
cnerg} in so\cro self o\nniination, or the} culti\ntcd resig- 
nation to tho will of the nnnerso, and towards their follow- 
men forbearance and forgi\cncss and huiniht}, tho virtues 
of tho philanthropic disposition "With Seneca this rcsig 
nation took tho form of a constant mcditalu.i upon death 
I'lniid 1)} nature, aware of his impending doom, and at 
times lustl} dissatisfied with himself, ho tries all means of 
reconciling himself to tho idea of suicide The act had 
nlwn}s been accounted nllowahlo in tho school, if circum 
stances should call for it indeed, tho first throe teachers 
had found such circumstances in tho infirniit} of old ago 
Hut their attitude towards tho “wa} out” (i$a-yorYj) of 
inciimblc discomforts is rjnito unlike tho aiiMOiis senli- 
iiicntalism with which Seneca dwells upon death 

hroiii Seneca wo turn, not without satisfaction, to men 
of sterner mould, such ns Miisoinus Ilufus, who ccrtainl} 
deserves a place beside his more illustrious disciple, 
lilpictctus As a teacher ho comninndcd iinnorsal respect, 
and whore\cr we catch a glimpse of hisnctnit} in those 
perilous times — whether banibhcd by Nero, or o\ccptcd 
from bani'limcat ba Vespasian, ns tho judicial prosecutor 
of that foul traitor Kgiintius Cclor, or ns thrusting himself 
between tho ranks of Vcspasiamsts and Vitellianists, to 
preach conciliation on the eao of a battle — he appears to 
ndaantagc Ills philosoph}, however, is }ct more con- 
ceiitrotcd upon practice than Seneca’s, and in ethics he is 
almost at the position of Aristo Virtue is the solo end, 
blit virtue nia} be gamed without man} doctrines, mainly 
b} habit and training Epictetus testifies to tho powerful 
hold he acquired upon his pupils, each of whom felt ns if 
Iilusomus spoke to his heart Amongst a mass of liis 
jiractical ]irccc]»ts, we come across an original thought, tho 
famous distinction between “things in our power," le, 
our ideas and iinnginntions, and “things bo}ond our 
iniwer,” t c, the course of events and external advantages 
The practical lesson drawn from it is, that wo must school 
ourselves to accept willmgl} the inov itable 

In tho life and teaching of Epictetus this thought boro 
abundant fruit Tho beautiful character which rose 
superior to weakness, povort}, and slave’s cstato is also 
iireseiitcd to us in tho Discourses of his disciple Arrian 
nb a model of religious resignation, of forbearance and love 
towards our brethren, that is, towards all men, since God 
IS our common father With him oven the ‘ physiol 
basis” of ethics takes tho form of a religious dogma,— Oio 
nrovidciiceof God and tho perfection of tho world Wo 
learn that ho regards tho Saf/xtov or “ guardian angel m 
tho divine part in each man , sometimes it is more nearly 
conscience, at other times reason His ethics, too, has a 
loligious character Ho begins vv ith human vv^kness and 
man’s need of God whoso would become good must firet 
bo convinced that ho is evil Submission is enforced by 
an argument which almost amounts to a retractation ol 
tho difforonco botwoon things natural and things contrary 
to nature, as understood by Zeno Would you bo cut off 
from tho universe? ho asks / Go to, grow healthy and 
rich But if not, if you aro a part of it, then becomo 
rcsicncd to j our lot Towards this goal of approximation 
to Cvmcism the later Stoics had all along been tending 


Withdrawal from tho active duty of tho world must lead 
to passive onduranco, and, ore long, complete indiSorenco 
Alusonius had rccominoiided marriage and condomned 
unsparingly tho exposure of infants Epictetus, however, 
would have tho sago hold aloof from domestic cares, 
another Cynic trait So, too, in his great maxim “ bear 
and foiheai," last is a command to refrain from tho 
external advantages which nature offers 

Epictetus IS marked out amongst Stoics by his rcnuncia Anre 
tion of tho world He is followed by a Stoic emperor, M kus. 
Aurelius Antoninus, who, though in tho woild, was not 
of It Tho Meditations give no systematic exposition of 
hohef, but there are many indications of tho religious spirit 
wo have already observed, together with an almost Platonic 
ps}chology Following Epictotu'i, ho speals of man as 
a corpse bearing about a soul , at another time ho has 
n threefold division — (1) body, (2) soul, tho scat of impulse 
(rn’cviiarlov), and (3) vovs or intolligonce, tho proper cffo 
In all ho vv rites there is a vein of sadness tho flux of all 
things, tho vanity of life, aro thoughts which porpotually 
recur, along with resignation to tho will of God and for- 
bcaranco towards others, and tho rohgious longing to be rid 
of tho burden and to depart to God These peculiorities 
in M Antoninus may perhaps be explained in harmony 
with tho older Stoic teaching, but, when taken in cou 
noxion with tho rise of Noojilatonism and tho revival of 
superstition, they aro certainly significant None of tho 
ancient s} stems fell so rapidly as tho Stoo. It had just 
touched tho highest point of practical morality, and in a 
generation after Hf Antoninus there is liardly a professor 
to ho iinnied Its most valuable lessons to tho world w oro 
preserved in Christianity, hut 'ilic grand simplicity of its 
monism slumbered for fifteen centuries before it was re- 
vived by Spmoza 

Lxtcralwe — Thi best modem nutUont} is Zeller, Flixl d Qriccli , 
in i)t 1 (3d cd , 1880), -hug transl Slom, by Rcicliol (18<0), imd 
Af7;rfi«, b}S F Alloyiio (1883) , 0^ 

tbo bibliocrapliy of Stoicism oxtomls in Ucborttcg Homze, Oritnd 
riss dec Ocsch der Phil (7th cd , 1886), mav bo cited F ^vaisson, 
wr '^Sloictme, Pans, 1860, M Uuiyo, Dte Lchu mm 
iopas, Oldenburg, 1872, H Siobock, P/«7 d 

Oricehcii, Hallo, 1873, ami Gcscli d Psychologic, i % Gotlia, 1884, 

K llirrol, “Dio Entwicklung dcr stoiscb Ibil , in UnlcrsKiJt 
imgcn zit Ciceros Sekrtflcn, ii pP 

Liitti sitr h SystimcdcsSloinciis, Pans, 1886, L. Stoin, Die 
cholonic dcr Sloa, i , Berlin, 1880 (R D Ji ; 

STOKE UPON TRENT, a market-town and municipal 
and ijnrhamentnry borough of Staffordshiie, is situated on 
tho 'frent, on tho Trent and Mersey Caiinl, where it unites 
with the Cauldon Canal, and on tho London and North 
AVestorn and North Staffordshire railway lines, 2 milM 
cast of Newcastle undor-Ly mo, and 16 north of Stafford 
It IS connected with Burslom and other places by steam 
tmmway Tho principal public buildings are the town 
hall (1835), with assembly rooms, tho new market-naii 
(1883), tho Minton memorial building (1868), containing 
rooms for art and science classes, the free lihraiy and 
museum (1878), and tho North Staffordshire i«fi™ary, 
founded in 1816 and removed to its present site in IbOS 
A cemetery 21 acres in extent was 
There are statues of Josiah Wcdgo'vood (1^3) and o 
Cohn Minton Campbell (1880) The liead of the 

North Staffordshire Railway Company are in the tov n 
Sloko has no antiquarian interest, and 

to tho porcelain and earthenvvaro mmiufactu M It may 

be regarded os tho centre of the S 

Stoke was created a parliamentary borough in 183 J, vvit 
by' the Ac. of 
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inrliainentary borough (area 9081 acres) m 1871 was 
130,985, and in 1881 it was 152,394 , the population of 
the borough as adjusted in 1885, which returns only one 
member, is estimated at 65,000 

STOLBEEG, or STOLLBBna, an industrial and mining 
town in Bhenish Prussia, is situated on the Vicht, / miles 
east of Aix-la Chapello It is the centre of a very actno 
and varied industry, exporting its produce to all parts ol 
the world. The leading branch is metal working, which is 
here carried on in important zinc, brass, and non foundries, 
smeltmg works of various kinds, puddhng and rollingworks, 
and manufactories of needles, pins, and other niotal goods 
The ore is mostly found in the mines around the town, 
but some is imported from a considerable distanca In or 
near the town there are also largo chemical works, glass 
works, a mirror factory, and various minor establishments 
Extensive coalmines in the neighbourhood provide the 
enormous supply of fuel demanded by the various indus 
tries The population in 1885 was 11,841 
The indwstnal preapcntj of the town was founded lu the middle 
of the 17th contniy by French religious refugees, who introduced 
the art of brass founding An ancient castle in the tow n is popu 
larly believed to have been a hunting lodge of Clinrloniagno 

STOLBEEG, Count Chmstian (1748-1821), German 
poet, was born at Hamburg on the 15th October 1748 
His father. Count Christian Gunther, was a prn7 councillor 
in Denmark. Stolberg studied at Gottingen, whero ho 
formed one of a “ Dichterbund,” which afterwards became 
famous It included, besides Stolberg and his brother, 
Boie, Burger, Miller, Voss, Holty, and Leisewitz. In 1777 
he became an oflicial in the civil service at Tremsbuttol in 
Holstein, and married Louise, the countess of Eoventlow, 
whoso beauty he had often celebrated in his verses Ho 
resigned his office in 1800, and afterwards lived upon Ins 
estate in Schleswig He died January 18, 1821 
Stolberg wos not a poet of high ongiualitj , but in some of Ins 
poems he gave vigorous expression to sincere and ardent fooling 
He excelled, too, in tlio uttoniuco of gentle and dolicnto sentiment 
Much of Ins work appeared in association with that of Ins brother, 
whoso genius was bolder and more imprcssivo than Ins own Thev 
published together a volume of poems in 1779, and Sekau^ae 
mit OhSren m 1787, their object iii the latter work being to revive 
a love for tbe Greek drama The dramas contribute to tins 
volume by Christian Stolberg are Salsasar and Olancs In 1816 
the brothers issued a volume of ValcrlSmhsch" Ocdichle Christian 
Stolberg was the sole author of QedxchU nils dm Orieelnsehen 
(1782) and of a translation of tho works of Sophocles (1787) All 
his poetical works arc included in tho IJ^crlc dcr Bradcr Stolberg 
(20 vols., 1820-26) 

STOLBEEG, Count Feederiok Leopold (1760-1819), 
the brother of the preceding, was born on the 7th November 
1760, at Bramstedt in Holstein Like his brother he 
studied at Gottmgen, and was a member of the “ Dichter- 
bund” In 1776 he went to Copenhagen as ambassador 
of the pnnce-bishop of Lubeck, and lu 1789 ho was sent 
to Berlin as the ambassador of the king of Denmark. 
His first wife, whom he had mamed in 1782, having died, 
he married the Countess Sophia von Eedem m 1790, and 
in the following year he was appointed president of the 
government of the pnuce bishop at Eutin In.1800 he 
migned hiB office, and at Munster joined tho Church of 
Borne, takmg with him all the memhera of his family 
^cept his eldest daughter Agues, who had married Count 
Fernand von Stolberg Wernigerode Stolberg's friends 
and admrers were astonished by his conversion to the 
Homan Church, and he was hotly attacked by Voss, whose 
intervention gave rise to a bitter controversy After his 
change of faith Stolberg issued an elaborate GachuHiU der 
Meltgton Jem Chrudt, m which he hardly even attempted 
to write with impartial judgment. He died near Osna- 
btuck on the 5th December 1819 
In assocwtion with hie brother he published GedvdUe , Sehau 
spiele mil Chdrai , and VaUrlimdisehe Gedtehtc. He also wrote 


lamben (1784), a senes of satires on the vices and prejudices ofliis 
time niid ho translated the Iliad, sonic of Plato s dialoracs, four 
tmgoihcs of iLschjlns, and OBmit's poems Among his prose 
writings iimv bo iiRiitioncd Vic Inset, a loinaiiM (1788), Vine 
Iteise tnVeiilschlttnd, derSehictiz, Italien, wid Siciltcn (1/04), and 
Ins Lelen Alfred e des Grown ( 181 'i) Ht was a waster of many 
forms of iMctical expression, niid in his best penod ho produced A 
filroiif' impression on liis conlcniiwnincs by jus pibsioii for niiturc 

olid freedom ,, , 

Itlocniiililc^ of Stolberg liavc been written by Mcolovlux Mtiigc, VVltUil, 
Hcnnc*. und Janssen 

STOLP, or .Stolpl, an ancient trading town in Ibc bleak 
coast plain of csslcrn Poinorania, rrussm, is situated on the 
Stolpc, 10 miles from the Baltic Sea and G4 miles to the 
west of Dantric Tho largo church of St ilarj, with a 
lofty tower, dating from the 1 1th centurj, the Bcnaissancc 
castle of the ICtli centurj, now used ns a prison, and one 
of tho ancient town gates restored in 1872 arc incinorinls 
of tho time when Slolp was a jirospcrous incnibcr of the 
Hanseatic League Tho inaniifacturo of niiibcr articles, 
tobacco and cigars, cigar boxes, Ac, with some iron 
founding, linen weaving, and salmon fishing in the Stolpc, 
are the chief industrial occupations of tho inhnbilantw, who 
also carrj on trade in gram, c*Tttlo, spints, fish, and geese 
Stolpmundo, a fishing v illago and summer resort, at tho 
mouth of tho river, is tho iiort of Stolp Tho population 
of Stolp in 1885 was 22,131 (m 181G 5200), about GOO 
licing Roman Catholics and about 1000 Jews 
Stolp, mentioned in tho Hth centiirv, received town rights in 
1273 From tho 14tli to tho ICth ccutun it was a iiicmlicr of tho 
Hanseatic Longue Until 1037, when it p’cs«cil to Uniidcnbiirg, tho 
town was goiicrallj in the iwsscssion of tho dukes of Pomcranin 
STOMACH Sec Diofstive Okoans 
STOJIACH, Disk tons of thf- Onij tho more com 
mon and serious varieties of gastric disease can be here 
referred to The majontj of them exhibit, ns their most 
marked and sometiincs their onlj feature, tho sj mptoms 
of Dxspkpsia {qv) Hence the diagnosis of tlio forms 
of stomach disease is froqucntlj a matter of much difficultj 
Nevertheless a careful consideration of the historj and the 
manifested phenomena of a giv cn case inaj often lead to n 
correct identification of its nature The jircscnt notico 
refers in general terms to the most prominent sj mptoms 
which usunllj’’ clmractcriro the chief gastric disorders 
Tho stomach is liable to iiiflammatotj affection'!, of winch tho 
condition of cstnrrli, nr irritation of ite mucous membnne, is the 
most frequent and most rcndilj rccognircd This inn) exist in nn 
nente or a chronic form, and depends upon some condition, either 
local or general, winch produces a congistcd state of tho circulx 
tion in tlio walls of the stomncli 

Aettle Gastric Catarrh innj arise from vnnous causes, of winch 
tho most imjiortaiit aro — (1) constitiitioiml conditions, sucli ns tho 
gontj or rlienuintic, or nn inherited tendenej to imtibilitj of tho 
di^tivc organs , (2) errors in diet, particiilnrlj cxccssii o quantity, 
indigcstiblo quality, imjicrfcct innstication, extremes of tcmiwnluro 
of tho food, toxic agents, cspccinllj alcohol, in excess, or food in a 
state of dccoiiqKisition , (3) ntmosphcnc luflncnccs, ns appears cvi 
dent from its teudonc) to occur in very warm or voiy cold weather 
or in tho caso of suddon tompemturo nltonintions 
Tho chief chnnmi tho stomach undergoes nlTccts its mucous 
membrane, winch is in a state of congestion, either tliroiigbont or 
111 parts It is more than probable that tins condition produces 
an alteration in tho secreting function of tho organ, and that ite 
popho juices become less potent, the effect of winch will be to rcterd 
tho process of digestion and foiour tho occnrrcnco of dccoiniiosi 
tion and fermentation m its contents, thus aggravating tho original 
A mptoms jiTO thoso well Known na cliaraclcnziuc an 

ttcuto bilious attack, consisting in loss of appetite, sickness or 
iiaiisea, and headache, frontal or occipital, often accompanied with 
giddiness The tongue is furred, the hrenfh fetid, and there is 
pun or discomfort in tlio region of tho stomach, with sour cnicta- 

“f food and then of bUious 
subside in a few days. 
Sometimes, however! 

the symptoms recur with such frequency ns to lead to the more 
Benows chronic form of tbe disease 

treatment beam reference, m the first place, to nnv known 
oxist, may bo oEpeUodbyan emetic 
IQ This, bonever, is seldom ncccssan, since vomitincr 

1 usually present For the relief of sickness and pain the sucking 
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of Ico nnd couutor imtation o\ cr the l^^lon of tho stoniacli nro of . 
BCtnco Further, roineJies uhich oxorciso n soothnig ofllet upon | 
an imtnblo mucous mcmbnno, such as bismuth or ucak alkalino ] 
fluids, nnd along uith these tho use of a light milk diet, nro usually i 
suflicicnt to romoi o tho sj iiiptonis j 

Chrome Gaitnc Catarrh innj result from the acute or mnj arise 
indopcndciitl} It is not iiiifrcquciitl} coiiiicctcd irilh antecedent 
disease in otlior organs, such ns tho liiii^, heart, Incr, or kidnojs, 
ami it IS spcciall) coiinnoii in persons addicted to alcoholic e\cess 
In this form the texture of tho stomach is more senously nflcctcd 
than 111 the nciito It is pcrmnnoiitlj in n state of congestion, nnd 
its inucoiis niembraiio niul imiscnlnr coal undergo thickening nnd 
other changes, Mhich, besides markedh atTcctiiig tho function of 
digestion, iiiaj lead to stneture of tho pjloric onlico of tho stomach 
nnd its results, to bo subsctiuentlj referred to Tho symptoms mo 
tlioso of djspcpsia man aggramted form (sco Dtsrni’siA), of uliich 
discomfort nnd |iain after food, with distciisioii nnd frcquentlj \ omit 
ing, nro tho chief , nnd tho treatment must bo conducted in referenco 
to tho causes giniig rise to it. The careful regulation of tho diet 
(see Dll Ti TICs), both as to the amount, tho qiialitj, nnd tho inter 
anls between meals, demands special attontion Of medicinal 
agents, bismuth, arsenic, nux vomica, nnd the mineral acids nro all 
of acknowledged cflicacj, ns nro also preparations of pepsin 

Ulct-r of the Stomach (gastric ulcer, perfomting ulcor) is of not 
unfrcqncnt occurronce, and is a disease of much grm itj Its causes 
arc probahlj not fulU understood, act tho following points innj 
lio reganlcd as goiiomllj admitted — (1) that tho disease is twico 
as coinmou lu females as in males, and that it is found to aflcct 
domestic servants more frcquontlj than any other class , (2) that 
it occurs for the most part iii carl\ life, tho period from twentj 
to thirty including tho great mnjonlj of tho eases , (3) that it 
appears to be connected iii niaiij inatnnccs with iiniiaiimont of tho 
circulation in tho stomnoh nnd tho formation of a clot in a small 
blood a csscl (thrombosis) , (4) that such an ocourronco mnj miso m 
connexion with an iinpoi orished stato of tho blood (nnainiia), which 
is nctuallj tho condition present in man} of tho eases, but that it 
may also arise from diseased blood i cssels, tho result of long con 
tiiiucd catarrh, or from tho imtation nnd debilitating cIToots of hot 
or cold substances , , , 

It IS hold that whoii nnj such obstruction takes iilnco in a blood 
acssol tho nutrition of a limited area of tho stomncli is cut oti, and 
tho part IS apt to undergo disintegration all tho moio readily from 
the unresisted action of the gastric juices niwii it licneo an ulcer is 
formed This ulcer is usually of small size (J to 1 inch in diainotcr), 
of round or oval form, nnd tends to adianco, not siijicrficinllj, but 
to iienotrato through the coats of the stomach Its most usual sito 
IS upon tho postonor wall of the upper or lessor cnrvnturo of tlio 
stomach and near to tho pyloric orilico It maj iindorgo a licaiing 
process at ana stage, in which case it niaj Icaao but littlo trace ol 
its exislencc, wliilc, on the other hand, it iiina in tho course of 
cicatmiiig produce such an amount of contraction ns to lead to 
stneture of tho pjlorus But, again, perfomtion maj take placo, 
winch in most cases is quickly fatal, unless jirei louslj tho storoncu 
has become, ns it maj, ndhorent to niiolhcr organ, bj winch tlio 
dangerous ofllcts of this occurronce niaj bo aaorttd Usunln tnero 
18 but one ulcer, but sometimes tlioio nro moro. 

Tho sjnnptoms to which this disease giics rise arc often oxcccd 
ingli indcfiiiito and obsoiiro, and in some cases the diagnosis has 
been first made out by tho sudden occurronce of a fatal perforation 
Gcnerclh , however, thoro arc certain ovidonces moro or less distinct 
which tend to indicate tho probable presonco of a gastnc ulcor 
First among these is jmin, which is in some mensuro present at all 
times, but 13 markodlj iiicroascd after food This pain is situated 
cither in front, at tho lower end of tho stomim, ot fully moro 
commonlj behind, about tho middlo of tho back Somotimcs it 
IS felt at ono or both sides It is often oxtroniely sovere, 
usually accompanied with mudi tondomess to touch, and also anth 
rsenso of oppression and inabilitj to wear tight elothmg ^0 
pain IS protJihly Inigoly duo to tho notiyo moaements of tho 
stomach set up by tho presonco of tho food „ 

pain there is froqucntlj romilmff, either von soon aflor tho « 
Swallowed or at a latCr period This tends m some monf « to 
rclieio tho iiaiii nnd discomfort, nnd in many instances tho 
rather oncourigos this net. Vomiting of blood 
fiLnuciit sjmptom, nnd is most important diagiiosticnlly It ninj 
show Itself either to n slight extent, and in the forin of a b>x»wm oi 
coflee like mixturo. or ns an ononnous discharge of 
dark colour and containing clots Tho soiireo of tbo blood « 

^ jsscl or vessels w Inch tho ulocratii o process lias ruptured Blooit 
is also found mixed with tlio discharges from tho bowels, rcndoiing 
them dark nnd tarrj looking Tho general condition of a puBent 
with gastnc ulcor is ns a rule that of ill health, showing l’®^^ » 
Src emaciation, and debiliti Tlio ton^o 

irritable appcaranco, nnd thirois usuullj constipation of tho bow ds 
The coui^ of a case of gastnc ulcor w vorj vnnnblo In some 
instances it would appear to bo nento, making rapid ^ ^ 

faiournblo or unfavourable termination In most, howeier, tho 


disease is chrome, lasting for moutlis or years , and in those eases 
where tho nlceis arc mnltiplo or of oxtonsivo size incompleto healing 
mnj take place and relapses of tho symptoms occur from time to 
time Ulcers arc somotimcs present and gi6o nso to no marked 
symptoms, and it has occurred to tho writer to sco moro than one 
iiistanco of this kind whoro fatal ^lorforation suddenly took place, 
nnd w horo post mortem cxamiiiatiou roi calcd tho cxistonco of long 
standing ulcers which could not possiblj liaio bcon mado out by 
nil} m idouces furnished during life IVhilo gnstno ulcer is alirays 
to bo roganlcd ns a dangerous disooso, its tcnniiiation, in tho great 
miyont}' of eases, is in rccoiory It freqiioiitl} , howoior, leaves 
tho stomach in a delicate condition, necessitating tho utmost care 
ns ic^rds diet Occasioiinll} , though mrol}, Uio disease proves 
fatal by sudden hmmorihago but a fatal result is more frequently 
duo to porfomtion nnd tho extrusion of the coiitonts of tho stomach 
into tliL peritoneal cant}, in which enso death nsuell} occurs in 
from twolio to forty eight hours, either from shock or from pen 
tonitis. Should tho stomach become ndhoront to another organ, 
nnd fatal perforation bo thus provontod, there may remain as tho 
result of tins a penunneut condition of dyspepsia, owing to iiitor- 
forcnco with the iiatuml moicments of tho stomach dunug diges 
tioii , while again strioluro of tho ji} lores nnd consequent dilatation 
of tiio stoniacu is an occasional result of tho cicatnzation of an ulcor 
in its noighbourhood 

Of prime iniportanco in tho trcatnionl of this disease is tho careful 
ndjustmoiit of tho diet, tho conditions existing in tho stomach 
obiiousi} requiring that tho food admiiiistcrod should bo of ns 
bland nnd soft a rhnmctcr ns possible. Of all siibstaucos milk 
forms tho most suitablo nlimoiit, nnd, while thoro may be instances 
in wliitli It fails to agree, o\eu when mixed wutli lime water or 
proMoiisl} boiled, theso nro compnmtivoly fow Tlie peptonized 
foods onginnll} suggested b} Sir IVm Boborts of Ifnnwioster nro 
frcqiicntl} found of much sorvico in this disease Light soups as 
weil ns milk may somotimcs bo ndministercd in this way with 
benefit. Tho qunntit}, tho intorvnls botweon tho times of ad 
niinistmtion, and tho tompernturo, as woU ns tho quantity, of tho 
food demand carofiil attontion In soioro cases, where tho pro 
acnco of food in tho stomach gnes rise to much suffonug, nounsli- 
niont b} tho bowel may ho giion for a time with great ndrentago 
Of modicinal romodics tho most scnicoablo are large dosos of 
bismuth, with which it may bo necessary to coiyom small doses of 
opium or of h}droc}auio acid for tho relief of pain The woful 
ndmimstration of nitrate of silver has been recommended as a 
means of promoting tho healing of tho ulcers, hut this end is p^ 
habh moro rcadil} accomplished by tho remodiw and csiiecially by 
tho inothod of diet already referred to, combined with rest iVliou 
hiemoirhngo ocemrs it is roliexod by ico and by such styptics ns 
gallic acid; ergot of ryo, load, alum, &c , while in tho dread o\ont 
of perforation tho onl} niiaiis of nfiorduig rohef is opium 

Caiiur of the Stomach is ono of tbo most common forms of intorenl 
canoovouB discaso It occurs for tho most part in porsoiis or 
after middle life, nnd in both soxos equally Hercditnr} tendency 

ft. 

scirrhus, mcdullarv, and colloid, “Tcctcd are usually 

tho inlot or outlet orifices , but tho morbid process ina} spread 
widoh in tho stomach wall ■\Vhon in tho 
wlniuq n stricture IS frequently produced ns the discnso advances 
caucorous growth ureally commences in tho submucous tiMUo, 
but ns It progrwscs it tends to nlccrato through the in«cmis mem 
brnno and in this piocess htomorrlingo and litcmatcmMis ma} 
S Tho s}mptom8 of this dmeaso arc in many «>st«nces so 
indofiuito ns to render tho diagnosis for n long 
The} arc mostl} those of d}spepsin, wiUi more or I’®'"- 
comfort, and xomitiug, particular!} after meals Tho vemited 
mattcre are often of cofloe ground nppcaranM, <1“® *9 
with blood, but copious hrematomcsis is loss frequent tl'®" ®“®®® 

oTgestne ulcer "tIio imliont loses flesh and strength and ^on 
conics to ncnuiro tho cachectic nsjicct commonly ®®®®®'“^®, 

™r diagnosis IS rendered all tho more certain when, as 

» Cuontlj tKse, a tumour can bo detected on 
oiertlio remon of tho Btomach, but there are .''J'®” 

no sneh ciScnco is obtained nnd whore tlio «^uro of «‘® J 
IS left to bo made out b} the ago of the of „ 

nblo nnd progressive chnractor of tho symptoms Cn;®s ®‘ ®««“® 

of tlvo stomach adiauco with more or ess ramdil} to a faW 
termination, which is usnall} ^ 

most instances death takes P^®® ™ j ],gf often 

Tho treatment c.ui oiih bo palhatiie, hut ®^®** npph 

1m itflbrdcd bi a careful attention to diet, U} tno rrcoiiin.« 1 1 
cable to dilatation oi the stomaoh, and by ® result 

Sii icUrv of the Pylorus may, as toyclnch 

from tbo % anous morbid “ulcer nnd cancor B} 

rofcronco has been >"“^ 0 , namol} , rcta ^ 1 jothctrins 
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weakening of its walls, and tJio consequent accnmnlataon and fer 
mentation of p-irtially digested food. Tbw condition ^cs to 
much discomfort, henrtbum, and ]iain, and to the oconmneo e\cr\ 
few dais of a copious vomiting of fermenting matcnal, in niucu 
may he found on microscopic examination the fungoid mowtlis of 
Sanina and Torulas AVith the continuance of the disease the 
symptoms tend to lucroaso and to near out the patients strongtli, 
since little or no assimilation is iwssible, and dcaUi sooner or later 
takes plaui from manition Foi a long timo tins condition viM 
regards as incurable m over} case, till the inotliod of trcatiiioiit, 
orieinally suggested by Knssmaul, of •washing out the Btomacli 
dadj or less fequently was found to yield rcmarkabll bcnciicial 
results in almost all casas, and, in mau} instances of non cancerous 
disease, to accomplish an actual cure. Tins plan of trMtnicnt is 
now largely resorted to, and it has proved to be a valuable addition 
to the therapeutics of ^tne diseases. ( J 0 A ) 

STONE, a market-town of Staffordslure, England, on 
the liver Trent, and on the North Staffordshire Bailway, 

7 miles south of Stoke and 7 north of Stafford Part of 
the walls remain of an abbey which dates from the foun- 
dation of a college of canons in G70 The iiresent church 
was opened in 1 760 The inhabitants are employed chiefly 
m shoemaking, but malting, brewing, and tanning are also 
carried on The population of the urban sanitary district 
(estimated area 1000 acres) was 5669 in 18S1 
STONE See Vesical Diseases 
STONEHENGE, one of the most remarkable examples 
of the ancient stone circles, is situated in Salisbury Plain, 
Wiltshire, about 7 miles north of Salisbury It consists 
of two circles and two ovals with a large stone in the 
centre. The outer circle, about 300 feet in circumfcrenco, 
is composed of npnght stones about 1 6 feet in height and 
18 feet in circumference, with others of similar size placed 
horizontally on their tops Originally there wore thirty 
uprights and thirty imposts, but now only seienteon 
uiirigbts and seven imposts retain tbeir position The 
inner circle, which is about 9 feet distant from the outoi 
circle, consisted originally of forty single stones, ranch 
smaller in size, an^ unlike those of the outer circle, 
showing no evidence of haling been hewn The larger of 
the ovals Mas composed of flvo pairs of trilithons standing 
separate from each other, and rising gradually in height 
from east to west Only two of these now remain entire , 
one of the upnghts of the grand central tiilitlion has 
fallen, and is broken in two pieces, the impost though 
fallen is entire, and the other impost is 9 feet out of tho 
perpendicular, another trihthon fell ontward on the 3d 
J une 1797 , and of a third one of the uprights is still 
standmg, the other upright and the impost having in their 
full been broken into three pieces The inner oval con 
sisted originally of raneteeu stones, of which there are 
remains of eleven, tapenng in form and taller than thoso of 
the inner circle In the centre of the smaller oval is the 
supposed altar stone, 15 feet in length The whole is 
surrounded by a \allam and ditch about 370 yards m 
circumference. Prom the north-east an avenue, marked 
by a bank and ditch on each side, proceeds for a distance 
of 594 yards, after which it divides into two branches, 
one going eastwards up a hiU between two groups of 
barrows, and the other north westwards about 300 yards 
to the cursus or race-course The cursus, which is enclosed 
between two parallel banks and ditches runuing east and 
wrat, is a mile and 176 yards in length, with a breadth of 
110 yards There is a smaller cursus a little to the 
north. In the avenue there is a cromlech or bowing-stone 
16 feet in length, called the Friar’s Heel, and in a hue unth 
1 ^ within the area of the work, there is a large prostrate 
stone on which it is supposed the victims were immolated 
HaiTows he aronnd on all nirlag 

mentioned liy Nennius, in the 9tli century. 
nJw that It was erected in comraemoration of the 400 

nobles who were treacboronsly slam near the spot by Hougist m 

Welsh of the 
Welsh bards, where its creebon is attributed to King Merlin, the 


successor of Vortigern Inigo Jones, in liis work on Stonehenge, 
published in 1655, ondcaioiirs to proio that it was a temple of the 
komans, hut later writers of antliontj nro gcncrall} agreed that it 
IS of Dnudical origin, nlthongh tlioro nro diirorcnccs of opimon ns 
to its probable date, some placing it at 100 lears iK-foro Chnst 
and others in the 5th cciitur} It seems most probable that 
the inner circle and inner oval, constructed of smaller stones of 
gramlc, mIhcIi must haio been brought from a distance, is of 
earlier origin than the outer circle and oval 
Amoni, numerous niUlnpi on SloneheoBC maj ho mentlonid Slonthttiffe nnit 
Aiura brDrMlIllamStuKcIcr IMO reprinted In js 10 Dsilcsa Cr«/fA«rarr/ia 
1801 Mvliliilfiolojjyo/lhe J)ruM«,lS(Wi H<rvri.« «lnefrn< Wiltihlre voH.,1812, 
llrownc. An JlluttraUoito/ Stoiiehenfff ami Aliiirii 1S23 tiicnrticleon Stonclicnao 
lathnOuarterlu Ilerla for Julj J81.0 Ijmi; f. Slonthmjt and Us B-imnrt 1870 
G!dlc\ Stonetienjf^ 1 ictced la the Uaht of Ancient Jlistorp and 3Sodem Obterra 
tion, 1877 

STONE MASONRY See BuiLoniO, lol n p 468 

STONINQTON, a borough and seaport of the United 
States, in Now London coontj, Connecticut, is situated 
on Long Island Sound, 139 miles from Ntw York bj tho 
railway to Prondtucc and Boston It is built on a narrow 
rock} point, and is n quiet quaint-looking town, largely fro 
quented ns a summer watenng-pinco Its industnc.s com- 
prise silk-tlirowing nnd the manufacture of silk machincrj, 
and it has a considerablo interest lU scaling Here and 
there may still bo scon traces of the bombardment bj the 
British under Sir Thomas Hard} in August 1814 Tholmr- 
bour is protected by two breakwaters, it is the terminus 
of a daily line of steamers from New YorL Tlie popuh- 
tion of the township was 6313 in 1870, and 7355 in 1880 
Settled in 1649, the borough was incorporated in 1801 
STORAGE, Stei’Iiea (1763-1796), dramatic composer, 
was born in London in 1763 Hisfutber, Stefano Stonce, 
an Italian contrabassist, taught liim the nolin so well 
that nt ten }cars old bo plajcd successful!} the most 
diflicult music of the do} After completing his educa- 
tion at tho Consori atorio di Sant' Onofrio at Naplc«, he 
produced his first opera, Gft tSposi Jfaleontenit, at Vienna, 
in 1785 Heio ho made the acquaintance of ^Mozart, iii 
whose A'bire (h Fitfaio Ins sister, Anna Selina Storacc, 
first sang tho part of Susanna, Hero also he produced 
a second open, Gh Fqiinoci, founded on Shakespeare’s 
Comedy of Eiron, ond a “Singspiol ” entitled Da Dnctoi 
vnd der Ajioihclei But his greatest triumphs wcie 
achieved in England, whither he returned in 17b7 After 
creating a faiourablo impression b} bringing out his 
“ Singspiel ” at Drury Lane, under the title of TAe Doilot 
and iht Apothtcary, Storaco attained his first great success 
in 1789, in The Uavnted Tmca^ a genuine English ojiera, 
which ran for fifty nights in succession, and retained its 
popularity long after the opening of the present centur} 
No Song No Svppa was equally successful in 1790, and 
The Siege of Belgrade scarcol} less so in 1791 The 
music of The Pirates, produced in 1792, was parti} adapted 
from Gh Eqmvoei, and is remarkable as affording one of 
the earliest instances of tho introduction of a grand 
finale into an English opera Thoso works were followed 
by some less successful productions, but The Cherola 
(1794) and The Three and the Deuce (1795) were icr} 
favourably received, and tho music to Colmnn’s pla}. 
The Iron Chest, first performed March 12, 1796, created 
even a greater sensation than The Haunted Tomi This 
was Storace’s last work Ho caught cold at tho rehearsal, 
and died m consequence, March 19, 1796 

Tho charactor of Storaco s music is pro ommontlj Enclish, but 
his early intcrcowTso with Mozart gaic )iim an imnioiiso adiaAfauc 
over his contomporanes in his mauageniont of tho orchestra, while 

rfn slfnM ^ fo’’ tko voice ho was 

chatming vocalization of his 
Th>s fad}, who has attained Instiug honour ns tho 
ongmnl representatii o of Sn-sinna in Le A’tec di Figaro, was horn 
‘"’"'I’foted her education at Tcinco under 
W Vienna, and first appeared at tho 

8 Theatre in Undoa in 1787 After coiitnbntinc greatly to 

brothers iftw opLs, 
rowned a long nnd bnlhant career by winning great laurels at 
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tne Handel Commemoration nflYcslminslor Abbey in 1701, retired 
from puldic life in 1808, and died August 24, 1817 During her 
stn'v in Vienna sbe married dobn Abmliam Fisbcr, a celebrated 
riolinist , but lie used licr so cniclh that slio refused to bear his 
name, and in her 11111 — ^bcqncathnig propertj to the amount of 
£50,000 — st}lcd lieiself "spinster ” 

STORAX It has been ovplatncd in IIfCE^SE (vol tii 
p 718) and Liquid, vitnAji (lol \i\ p GS7) that the 
storax of commerce and the pharmacopoeia (used as an 
emollient) IS derived from the Oriental liquidambar tree 
The stora\ of the ancients, on the other hand, a solid gum 
which docs not now occur in coininerco, aiipcara to have 
been the product of the beautiful white flowered shrub 
S( i/rax o^icinalf!, which is still common on Carmel and 
elsewhere in Syria It was much used as an incense, and 
formed an carlj and important article of Phoenician trade 
(sec Jfoicrs, P/m«irit?, 11 3 101,223*2’) It is probable 
that the Greek word on'paf is of Semitic origin, represent- 
ing the Hebrew nif, which the English lorsion renders 
“balm ” (Lagnrde, MxUheilungen, p 234 sq ) 

STORK (A.S Store , Germ Storc/t), the Ctcoma alba of 
omithologj, and, through picture and story, one of the 
best known of foreign birds, for, though often visiting 
Britain, it lias noi or been a natn o or e\ en inhabitant of 
the country It is a summer \isitant to most parts of the 
European continent, — the chief exceptions being Franco 
(where the natiie race has been dcstro 3 cd), Italy, and 
Russia, — breeding from southern Sweden to Spain and 
Greece, and being especially common in Poland^ It 
reappears again in Asia Minor, the Caucasus, Persia, and 
Turkestan, but further to the eastward it is replaced 
by an allied species, C bot/aana, which reaches Japan 
Though occasionally using trees (as was most likely its 
original habit) for the purpose, the Stork most generally 
places its nest on buildings,- a fact familiar to travellers 
in Denmark, Holland, and Germany, and it is n^rly 
everywhere a cherished guest, popular belief ascribing 
good luck to the house to which it attaches itself » Its 
food, consisting mainly of frogs and insects, is gathered in 
the neighbouring pastures, across which it may be seen 
stalking wuth an air of quiet dignity, but in the season 
of lo\e it indulges in gestures which can only bo called 
grotesque, — leaping from the ground with extended wings 
jn a kind of dance, and, absolutely -voiceless as it is, 
making a loud noise by the clattering of its mandiblea 
At other times it may bo seen gravely resting on one leg 
on an elevated place, thence to sweep aloft and circle with 
a slow and majestic flight Apart from its considerable 

and a Stork stands more than three feet in height,-— 

its contrasted plumage of pure white and deep black, wntn 
its bright red bill and legs, makes it a conspicuous and 
beautiful object, especially when seen against the fresh 
green grass of a luxuriant meadow In winter the Storks 
of Europe retire to Africa, — some of them, it would seem, 
reaching the Cape Colony,— while those of Asia visit India 
A second species, with much the same range, but with 
none of its relative’s domestic disposition, is the Hlacfe 
Stork, G nigra, of which the upper parts are black, brii 
liantly glossed with purple, copper, and green, while it is 
white beneath,— the bill and legs, with a patch of bare 
skin round the eyes, being red This bir d breeds m lofty 

■ 1 In that countn its numlwre are said to have 
since about 1868, wlien a disastrous spnng stom 
' trarf bound bltds Tho like is to be said of Holland since obo^SBO 
9 To consult its convenience a stage of somekmd. often a 
is m many places set up and generally occupied bj successive gener 

‘‘^'*Tts”c"rmon Dutch name ,s Ooyeroar, wb.cli can he traced 
mnnv forms (Koolmann, TForlerb. d Osyhet Sprache, i p 8 
S'ldebarh to tbo old word Odthoro (“ tbe bringer of good ) In 
the stork is abundant it enters iaigeij into popular 

SXSJ” I >” • 

favouiito in fnblo. 


trees, generally those growing in a large forest Two other 
dark coloured, but somewhat abnormal, species are the 
purely African G abdtmtt, and the G epttcopm, which 
has a wider range, being found not only in Africa but in 
India, Java, and Sumatra The Kew World lias only one 
true Stork, G maquan,* which inhabits South Amenca, 
and resembles not a bttle tbe G hoyeiana abov e mentioned, 
differing therefrom in its greenish-w hite bill and black tail 
Both these species are very like C alba, but are larger, 
and have a hare patch of red skin round the eyes 

Tho Storks form tho Felaigt of Nitzsch, as separated 
by' bim from tbe Herons and the Ibises, but all three are 
nnitod by Prof Hu-vley in bis group Felaigomorplue 
The relations of the Storks to the Herons may be doubt- 
ful, but there is no doubt that the former include the 
Jabuid (vol xiii p 629) and its allies, as well as the 
cnrions genus Anastomvs (with its lower mandible hol- 
low cd out so as only to meet the maxilla at the hose and 
the tij)), of which there are an African and an Asiatic 
species Two other remarkable forms probably belong 
to the Pelargi These are Balantceps rex and Scopus 



OE Bill or vniale Headed Stork 


(After Wolf in Trans Zool Soe.) 

ibretta, each the sole member of its 
th from Africa. The former, first brought to Europe 
Mr M Parkyns from the Wliite Nile, was regarde y 
mid, who described it in the Zoological 
B61, pp 1, 2, pi ^v ), as an abnormd Pehra 
Tvas disputed by Kciubardt {op ci/, 1 
7 Prof P..to ,a ft. ZO.1^ 1 

I Tlii* w as fotmerlj Tjeliev ed to have occurred in 

,,j?«^ «lieivnbyScli]egel(>?fer ,3 
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Transadiam (iv pp 269-351), though these two authors 
disagreed as to its aflSmties, the first placmg it with the 
Storks, the last assigning it to the Herons. In singularity 
o£ aspect few birds surpass Balantceps, with its gaunt 
grev figure, some five feet in height, its large head sur- 
mounted by a little curled tuft, the scowling expression of 
its eyes, and its huge bill in form not unlike a whale’s 
head — this last suggesting its generic name — but tiiiped 
with a formidable hook. The shape of the bill has also 
prompted the Arabs to call it, according to their idiom, 
the “Father of a Shoe,” and it has been designated 
“ Shoe-bill ” in English.^ The other form that remains to 
be noticed is the kcopvs umhrdta of ornithologists, called 
the “Umbre” by Pennant. This was discovered by 
Adanson the French traveller in Senegal abont the middle 
of the last century, and was described bj Bnsson in 1760 
It has since been found to inhabit nearly the whole of 
Africa and Madagascar, and is the “Hammerkop” 
(Hammerhead) of the Cape colonists Though not larger 
than a Raven, it builds an enormous nest, some six feet 
in diameter, with a flat-topped roof and a small hole for 
entrance and exit, and placed either on a tree or a rocky 
ledga- The bird, of an almost uniform brown colour, 
slightly glossed with puqile, and ita tail barred with black, 
lim> a long occipital crest, generally borne horizontally, so as 
to give rise to its common name It is somewhat sluggish 
by day, but displays much activity at dusk, when it will 
go through a series of strange performances In all the 
Storks, so far as is known, the eggs are white, and in 
most forms distinguishable by the gram of their shell, 
which, without being rough, is closely pitted with pore like 
depressions 

STORMS See Meteobologt, vol xvl p 154 

STORY, Joseph (1779-1845), was born at Marble- 
head, Massachusetts, September 18, 1779, graduated at 
Harvard m 1798, and was admitted to the bar in Massa- 
chusetts in 1801 He was a member of the Democratic 
party, then weak in Hew England but all powerful m the 
rest of the Union , and his distnct made him its repre- 
sentative in Congress for 1808-9 In 1811 one of the 
associate-justiceships of the United States supreme court 
became vacant, and Story was appointed to it, retaming 
office for life Here he found his true sphere of work. 
The traditions of the American people, their strong pre- 
judice for the local supremacy of the States and against 
a centralized government, had yielded reluctantly to the 
^tabhshment of the federal legislative and executive in 
1/89 The federal judiciary had been organized at the 
same time, but had never grasped the full measure of Its 
powere Soon after Sto^s appointment the supreme 
court bepn to bring out mto plam view the powers which 
the coMtitation had given it over State courts and State 

share m t^t remarkable senes of decisions and opinioiK. 

S S ‘0 te built up the department 

lea^ Inrtin ^ ConsixUiUon are stiU the 

*^® “terpretation of that instrument 
?id of M^sachusetts, where he w^the 

S« September 10, 1845 

• Commcnlancs m the C muKUuUon of the 

traTeUm"^ a It mentioned \>y many Af ncan 

(Om ^dori AfntM\ pp 1005-1090)’ ^ 'i°“ ®®?8bn 

^ete btouglit to Eariaiid V,v Vt- ^ ^860 tro living birds 

ZwlosicalLnlen. ® ^ Pethenck and exhibited in the 


United Stales, and a great number of standard law bool s of which 
lie was the author Jlis supreme court deasious arc in Cranch’s, 
■iVlieaton’s, and Peters s reports , his circuit decisions in Gallison’s, 
Mason s, Sumner s, and Storj s Jieports 

STOTIIARD, CntriJES Alfbed (178G-1821), antiqua- 
rian draughtsman, son of Thomas Stothard, noticed belon, 
was bom m London on Jnlj 5, 1786 After studying in 
the sebook of the Royal Academy, he began, in 1810, his 
first histoncal piece, the Death of Richard II in Poiufrct 
Castle Hating taken a strong interest from an early 
period in the costumes of different ages and nations, he 
published in 1811 the first i>art of his taluablc work, T/ie 
Monumental Logies of Great Jintain He was appointed 
histoncal draughtsman to the Society of Antiquaries, and 
was deputed by that body to vusit Eayeux, to make draw- 
ings of the well-known tajiestiy' He was made a fellov 
of the society in 1819, and subsequently engaged in numer- 
ous journeys with the view of illustrating the works of D 
Lysons IVhile engaged in tracing a portrait from one of 
the windows of the church of Beer-Ferrer^ Dei onshin^ he 
fell and was killed on the spot (May 27, 1821) His widow 
(afterwards iirs Bray), along with her brother, completed 
Ills Monumental Lfnqies, left unfinished at his death A 
biography, by his widow, was pubhshed in 1823 

STOTHARD, Thomas (1755-1834), subject painter, 
was born in London on August 17, 1755, the son of a 
well-to-do innkeeper in Long Acre j3eing a delicate child, 
he was sent at the age of five to a rclatii c in Yorkshire, 
and attended school at Acorab, and afterwards at Tad- 
caster and at Ilford in Essex Showing a turn for draw- 
ing he was aiiprenticed to a draughtsman of patterns for 
brocaded silks in Spitalficlds, and dunng his leisure hours 
ho attempted illustmtions to the works of his favountc 
poeto Some of these drainngs were praised by Harnson, 
the editor of the Boieluts Zihrarg, and, Stothard’s master 
hanng died, he resolved to devote himself to art In 
1778 he became a student of the Roy al Academy, of which 
he was elected associate in 1791, full academician in 1794, 
and hbranan in 1817 He married before be was thirty, 
and it IS recorded that, after attending the wedding 
ceremony, he spent the afternoon in quietly drawing in 
the schools, and, on leai ing, requested a fellow student 
to accompany him “to a family party ” “Do come," lie 
said, “for I haic this day taken unto myself a wife.” He 
died in London on the 27th of April 1834 
Among Ii^is Mrhest book illustrations arc plates engraved for 
Ossian and for Sett’s Poets, and in 1760 he beiimc a reinlar con 
Aitrani, for vbich he executed one 
b« eleven adroirablo 

^ustiations to Imgnne Pielte and Ins graceful subjects from 
Clanssa and Sir Charles Grandison Soon Ins bands vcrc full of 
work, for all commissions were welcome to Inm He contentedly 
d^ed plates for pocket books, titktts for concerts, illustrations 
to ^anacs, portraiU of popular players,— and into even tbo 
slightest Md most tnnal sketches he infused a grace and disUnc 
faon which render them of lalue to the collectors of the present 
t his more important senes are the two sets of illustw 

a788) Pilgrim's Progress 

Their 



the prac- 

contnbutor to B’ovddl K Xi"”™ He 

painting IS the PrMession of but his best known 

from vbicb be<»iin hv ^nterbury I’llgnms, the engravmg 

an immense’ 

the Fhtch ofBacon ^ companion work, 

n addiUon to his easel pictures Stothard adomed the grand 
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in^Hcu’jnoLfaSi^^th^ZC tlTroSi''t'l,iT“paZ\SS l^d*! 

S^«LL 1 Bccnea from Irojwart and n warm curmnt^ In nnothJ^clJS o^vCh 

M«A ■« o ^ iWl vllO 


^r .* < . /ipf/i* — ♦' — vfc avv;«iw«a iiujii x'iUlbStirC flUQ 

T r®i ' ’t**',® '>pp='‘ 1'“^! ^^0 Aihocates* ti ,». tlioro wdMhVV.'ZV]^ ^to\o is tLo 

Librarj, LdinburgU (now occupied b\ tlio Sicnot Librari) nitb fml fiom tlio fire case a range of flanges or mils a 

Apollo and the Muses, and figures of poets, orators, ic. (1822), extend tho lieatinfr*EVrf n'n 

and ho premrctl designs fora frieze and other dccointions for St tendenov to o\crIiPnfinff^'**^°p countoracting at tho same time the 
James s Palace Ho also dtsigiiod tho niagiiiricont shield pro centre n^firo si«™ rft"gcs have m their 

sentod to tho duko of Wellington by tho mcrcliauts of Loniton which nm obo\o with a remoimilo top-nlato, in 

,and c\LCutod wUh his own hniul a senes of eight etchings from brought into direct Z?j!cP cooking vessels can be 

the X ni ions subjects which adonicd it “ omor more co I V*” 

liidKcrlmlnntcl} ouloRlstto blocnii.hy of Stotlmnl, h} hmt from 

11, was publWicd in 1861 ~ fire s earned bj flues , or at ono side a water boiler 


b 

• I - - “S 

111 stove IS tho 


An fntcrcdlng, but most 


Ills daiiglitir In law Mrs liras, 

STOUEBRIDGE, a market-town of Worcestoi-slnre, P‘'®®®“™ Ijoilcr'occuplcs 

England, aland, on na ommonoe on tl,o aoulS bank of S 2ll?C‘ZS’S£SAl7 *" V/teh » ".SS 
Stourx und on tllO dr0.n.f. W^>a^nrn "Rrtilwrttr nn “““ directly to tho chinincv. are 


ofTtaffo^ n Western Railway on tlio borders controlled by dampers, so “that Tho’ifcat Z Cdn‘lZd Tng’^ 

of Staffoidslnro, 4 miles soutli-west of Dudley and 10 ‘Icmred course. a ong anj 

west of Birmingham A branch canal connects tho town 
with tho Staffordshire and Worcestershire Canal Tho 
Stour IS crossed bj a railway viaduct erected in 1882 at 
a cost of .£13,835 The town possesses a corn exchange, 
a mechanics’ institute, an Rdward VI grammar school, a 
Government school of art, and a blue-coat or hospital 
school Tho manufacture of glass was established in 
156G by emigrants from Hungarj', tho place where they 


Inr^nTv ,1 l'®®t*ng nnJ cookiug ngcut coal gas is now homg 
largely used, and many forms of stoves liavo boon doviswl to meet 
ifa pecuhar conditions na a gaseous fuel Gas stoves present tho 
obvious advantages of cleanliness, eompnrativo freedom from 
smoU, and immcdiato readiness for use, and the llnmo and beat 
are under tlio most perfect contiol Gas is used in open firoiilaccs 
ns well as in stoves, a most cfTicicut open boating arraugoinent 
being that devised by the late Sir Clins W Siomous, m uhieh a 
coinbmed fire of charcoal and coal gns is made. Small lamp stov cs 
lor miming mineral oils nro also in uso , but they share tho sonons 
ilisadv nntago of certam simple gas stoves, from w hith tho whole pro 



largo iron and leather works Tho town was onginolly 
called Bcdcotc, a name which tho manor still retains Tho 
population of tho urban sanitary district (area 450 acres) 
in 1871 was 9376, and in 1881 it was 9767 
STOVES Axn FIREPLACES are structures of iron 
and other materials in which fuel is burned for heating 
and V entilating apartments and for cooking food Follow- 
ing tho pnmitiv o open hearth, tho first separate heating 
apparatus used by Egyptians, Greeks, and Romans was 
the brazier, an open basin of metal m which charcoal 
was consumed Tho brazier is still in common use 
for industrial purposes, and in Continental countries it 
13 widely employed both for cooking and for domestic 
heating The Romans further wore acquainted with the 
hyiiocaust, a separate chamber under tho floor of the 
apartment to bo heated (see Baths, vol in p 434) In 
an improved form of hypocaust, flues were provided which 
convojed tho heat and products of combustion to the 
floors of other apartments at some distance from the fire. 
In the remains of Roman villas found in Britain the 
hjpocaust lb an invariable feature Tho introduction of 
chirancjs into houses in tho early part of the 14th 
century opened the way to all modem improvements in 
the heating arrangements of apartments, and the efibrts of 
inventors have been devoted to the securing of tho thorough 
combustion of the fuel used, and to the utilization^ of the 
maximum amount of beat therefrom m the most healthful 
and agreeable manner Compare Smoke Abatement 
T lio stovo or close rango, os distinguished from tho open fire 
placo, distributes the largest amount of heat from the fuel it burns. 
In Its simplest form the common stovo consists of a case of iron, 
closed above, with its solo raised from the floor on winch it stands. 

It has two small openings in ono side, ono on tho level of the fire 
bars for draught, and the other abov o for supplying fuel , and on 
tho oppo&ito side tbo products of cotabustion are earned away by 
a flue pipe passing into a chimney In a more complex form tho 
height of tho case or bodj is increased, and n senes of horizontal 
flues or spaces are formed inside, through vvluch tho heated air and 
smoko pass, thus ovtrneting more thoroughly tho heat before it 
outers the cbimnoj, and giving a greatlj increased beating surface 
Such stoves overdrj the air in rooms, and, vvbcu tlioj nro externally 
heated to alvvgh degreo, floating particles are burned bj falling on 
their surfaces, wlicnco arises the disagreeable stufl} smell almost 
inseparable from tlieir use To mitigate tins evil of ov crlicatiug, 
linings of tiles, firebneks, and otlici non conducting matennls aro 
witii great ndv nntngc introduced between the heated iron and the 
air of tho apartment. In v entilating stoves tho outside casing of 
iron IS ontirelv protected from tho direct action of fire bv n lining 
jof firebnob The insido is dmdod into several spneoa or flues, and 


pirtincnt , anti iianio, smoko, Ac , jinss direct into tho ihimnoy 
Ihfl rapid passage of tho Jionfcd nir into tho cliiiiinoy carries awav 
A largo proiiortiou of tlio licat, and this loss is particularly great in 
grates made entirely of iron In modern grates of good quality tho 
sides and bvek of tho fire basket nro of fire brick, which retains and 
throws out mncli heat In slow combustion grates tho fire basket 
13 sot low on the hearth, and oir is admitted to tlio fuel only 
thron"Ii tbo fire bars lu front Tho back of tho grate slopes in 
tovvanis tho hearth, where tho fire space is coinjiarativoly noirow 
By means of a door sliding down over tho front from the uppoi 
part of tho grate, the indraugUt of nir can bo modified at pleasure 
In ventilating fireplaces tho fire basket is of iron lined with fire 
bnck, and in tho space between the book of tho grate and tho wall 
flues aro formed which aro heated from tho fire Into those flues 
air from vntliout is introdiicod, which, after being thoro wanned, 
passc.s into tbo npaitmciit at siutublo openings 

STOW, John (1525-1605), liistonan nnd antiquaiy, 
was tUo son of Thomas Stow, a tailor, and was bora in 
London, in tho parish of St Michael, Cornhill, in 1526 
His parents do not appear to hav e been rich, for lus father’s 
whole rent for his house and garden was only Gs Gd a 
year, and Stow himself in his youth wont every mornmg 
to fetch the milk for the family from a farm bdonging to 
the nunnery of Minories, Ho learned tho trade of his 
father, but possibly did not practise it much after ho grew 
up to manhood. In 1549 he “kept house ” near the well 
vvithiu Aldgate, but afterwards he removed to Lime Street 
ward, whore ho resided till Ins death His first publication 

was A Summary of Enyhselvs Chontdea in 1661, which 
was frequently reprinted, with slight variations, during his 
lifetime Of the first edition a copy was said to have 
been at one time m tho Grenville hbrary In the British 
Museum there are at present copies of tho editions of 
1667, 1673, 1587, 1590, 1598, and 1604 Stow having 
in his dedication of 1567 referred to the rival publication 
of Richard Grafton in contemiituous terms, tho dispute 
between them became extremely embittered Stovv’s anti 
quanan tastes brought him under ecclesiastical suspicion 
as a person “ with many dangerous and superstitious books 
lu his possession,” and in 1568 Grindal, bishop of London, 
caused his study to bo searched An inventory was taken 
of certain books he possessed “ in defence of Papistry,” but 
he was apparently able to satisfy his interrogators of tho 
soundness of his Protestantism. A second attempt to 
incriminate him in 1570 was ako without result. In 1580 
Stow published his Annales, or a Generale Chrontde of 
Enyland from Bmta until the present yeare of Chnat ISSO, 
it was reprinted in 1592, 1601, nnd 1605, the last being 
continued to the 26th March lb05, or within ten dnjs of 
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his death, editions "amended” by ITowcs apjicarcd in 
1615 and 1631 The work bj which Stow is licst known 
IS his Swriey of iMidon, published in 1508, not only 
interesting from the quaint simphcitj of its stjle and its 
amusing descriptions and anecdotes, but of unique laluc 
from its minute account of the buildings, social condition, 
and customs of London in the time of Elizabeth A second 
edition appeared in his lifetime in 1603, a third with nddi 
tions by ^thony JIunday in 1618, a fourth by Munday 
and Dyson in 1633, a fifth with interpolated amendments 
by Strypem 1720, and a sixth by the same editor in 1751 
The edition of 1598 w is reprinted, edited by W J Thoms, 
in 1842, in 1846, and with illustrations in 1876 Tlirough 
the patronage of Archbishop Parker Stow was enabled to 
print the Flora Jltslort'o um of Matthew of Westminster 
in 1567, the Ghromde of Matthew Pans in 1571, and the 
iTMtorio ilrem of Thomas Wnlsingliam in 1574 At the 
request of Parker he had himself compiled n “farre larger 
volume," but circumstances were unfaioiirable to its publi- 
cation and the manuscript is now lost Additions to the 
previously published works of Chaucer were twice made 
through Stow’s “own painful labours ” in editions of 1561 
and 1597 A number of Sto w's manuscripts are in the liar 

leian collection in the British ^luscum Some are in the 
Lambeth Library (No 306), and from the loliimo which 
includes them were published by the Camden Society, 
edited by James Gairdner, Three Ft/lccnth-Cenliirv Ohron 
\det, tmth Ilidcncal Memoranda hy John Stotre (he An(i 
qttary, and Conlemporai y Kotes of Occurrences wrttlen by 
him (1880) Stow’s literary labours did not prose scry 
remunerative, but he accepted poi erty in a cheerful spirit 
Ben Jonson relates that once when walking with him Stow 
jocularly asked two mendicant cripples " what they would 
have to take him to their order ’’ This fas our he, hon orer, 
obtained from King James, who in March 1604 authorircd 
him and his deputies to collect " amongst our loiing sub- 
jects their voluntary contributions and kind gratuities " 
and himself began “ the largesse for the example of others' ” 
H the royal appeal was successful Stow did not liio long 
to enjoy the increased comfort resulting from it, as ho died 
on the 6th April following Ho was buried in the church 
0 St Andrew TJndershaft, where the monument erected 
by his widow, exhibiting a terra-cotta figure of him, still 
remains ’ 

ST05TOLL, WnaiAM Scott, Baho\ (1745-1836), one 
of the ablest and most accomplished of English judges, 
especially in international law, was bom at Hewortli, a 

Newcastle, on 17th Octo- 
I'? “ "coalfitter" (or tradesman 

in the transport of coal), his mother was the 
daughter of a small tradesman. Atkinson by nam^ his 
became the famous Lord Chanccl- 
Ir Eimov ^ v) Scott was educated at the Ifewcastfc 
grammar school under the able tuition of the Bev Huch 
February^ 17_6l he gained a Durlam acS 


> gfXiHGd CL Durlitun scliolaT 
wards the well known t " ™ 

“ys^niatic study of law Tn i 77 o /t 
23) he graduated as doctor of mvilTaw ^ T 

customary “ year of mlpnr^ « « the 

ecclesiSal^cZu the 

InlYsaiioX, professional success was Tanid 

In 1783 he became registrar of the Court of pLZeTand 


in 1788 judge ot the Coiisrtory Court and ndiocate 
general, in that y car too rctcii ing the honour of knight- 
hood, and III 1798 he was made judge of the High Court of 
Admiralty &ir M illmm Rcott twice contested the rrpre 
scntntion of Oxford unncr-ity, — m 17h0 without succers, 
but bucccssfiilly in 1801 He nl-o sat for iJownton m 
1790 Upon the coronation of George IV (l*?^]) ho won 
raised to the pet rage as Baron Stowill After a life of 
distinguished judicial sen ice lA>rd Stowcll retired from 
the bench, — from tbc Consistory Court in August 1B21, 
and from tbc High Court of Admiralty in December 
1827 Ills mental faculties became gradually fieMtr in 
his old age, and lie died on lanii iry 2\ 1936 Lord 
fetowell was twieo married, — on x\j)ril 7, 1781, to \nnn 
Maria, eldest daughter and lieire s of John Bagnall of 
l^rly Court, Berk*, and on April 10, 1813, to the dowager 
marchioness of feligo By Ins fir-t marriage he bad four 
children, of whom two (a son and n daughter) died in 
infancy, a third (a son) died unmamed in middle life 
while the eldest (a daughter) w.as twice niarned and «ur 
sued her father 

I/>ril 9fowpllHjiiilKiiif tits arc molds nhlc n( litrnn rirmtion 
ami of juib. lal riT-omn,, Ihs s*\It is ebasti -it n,- momatr, 
nirmiisttithoiitnliniiitiip-s smJmrfi tis ailjin-Ml inrvrn instance 
to flir mliji cl with winch he ih als llis dci iMons jn the cis* s of 
IJalnnipli t l}drsmii!i (fir DoiNon s /V z-jt-*' and 1 vans r Isms 
(1 Jfa,.g , 35)— from thiir comhincil forte ami grace fruni the 
shatlinits with whicli tvtra cnllateral i« im n ,) 

suhllf iiisiglit into Iniman motive ami from tin li;.ht wlneh they 
enst on tlic jilnlfi oplis nntl ilarl histori of inarna,;^ Jaw— <1 r*vi 
and will njsai attentive jirtnil l/inl ‘'tovdl toupo td with 
great can, and ‘amc of tli- Mbs wlin li Ic rtii \| for Ha,.c«nl 
and rinlhinores Ji-jnrtt were ns full of inlcrbm itions e< n hill 
of the 1^1 tr House eurre'ted h the I/irds *'to»v« U s mind wn* 
judicial ratlirr than fori t sn ri-j-nntng imt rs for a di-h 'lu 
sictorx nor so ns to enn-iinc thf psrtu-, on who • suit lie was 
deciding Imt onI\ with sulliennt cVinn s, fnlnc s ntil force to 
justify thr dtan-ion at which he had arrived 
The chief doctnncs o' international law with tin as-crtion and 
ilhistration of \ huh the name of I,or»l '^towell is iduitificj are 
these — thepctfict equably and tntm indurf'ndcme of all states 
^ a 1 , 2-( J}— n hyical detlu tion from the Amuinian 

pliilosopliy and still one of the fumlanieiital i>-in(»jd s of FnMish 
junspnuleucc that the c Icmcnlars nih s of uiternatioiml law Imd 
even nmi Iwrharons states (Hnrttge Han' " Jfoh coc,) thit 

nloeKadctohchindingnmctheiirrctiiaUlhi ‘lirtiei 1 Koh »i5) 

that there cannot Iw a legal win re thtre is no actual blocl sd- ’ and 

V,’’ V'- ha "prohahle dtstina 

tion (The Jonto Mnrgirahn,” 1 Itoh , IfeO) In tht famous 
Swedish convo> cisp (Tl.e " Mana,” 3 Koh 350, ,e(, too 7 he 

r?i ^ »' defiance of the 

complaints of those gnedv imnhantswhn, as I’lifi ndorf, himself hr 
choice n Swedish Cl whin, Mis us, nnd not how thinga w.ntpr^- 
vwcu tiic} could but «alisf\ tboir lbir>l of cui», as'scrtcd that “ft 
nnre conrt is a court not merch of tin conntra in which it wts 
hut of the law of nations 1 he scat of judaial anthontv,*’ ho 

•'■"e hecomc classic, •‘windie-d loewlh here, 
in tho belligerent coiintn, but tin law itsdf l.xs no Incaliti ’’ 

of Lord Stowcll wsn, almost without exception, 
wnfrmed on appeal arc to this das the international Iw of 

ewiC’nf SI P«^«»'P‘'vc though not conclusive 

Cl idcnco of the international law of America. '• I hn\ t taken caw 

hw of Ih eUmafc V‘'‘‘ onl^ntime 

Hm, ^ ■‘'r."’ ^ "" l"^''«‘alion in raving that 

W 1 Sanc» '> Q- orfer/, /’erfe* 

SecOrnTnALMOLocT,xol vni p 785 
ho™ A famous geographer and liistoriaii, was 

Ilellenized . 

buL^ol? Iff Of bis father’s family wo know noUi.ng 
Greeks hod h 1 1 ° m®fJmrs relations, who were probably 
SS^nd L^f important posts under Mitbmdates Euer- 
ptM and L s famous son Mithradatcs Eupator Don lau«, 

CTMt-SSJ Euergetes. was the 

of tb^kiwcr ^ °i mother xVftcr tbc murder 

j_p„ who at that time was collecting 

cs m Crete, wbero he bad obtained tbc command 



STRABO 


in a successful war of the Cnossians against Gortyn, settled 
at Cnossus Bj* Sterope, a Macedonian, he had a daughter 
'ind two sons, — Lagetas and Stratarchus Dorjlausiad a 
brother Philetarus, whose son Dorjlaus was brought up 
with Mithradates Eupator This king, at the instance of 
his friend invited back to Pontus the family of Dorj laus, 
who was himself now dead, as was also his son Lagetas 
Strabo saw Stratarchus m e\treme old age The daughter 
of Lagetas was the mother of Strabo’s mother Moaphernes, 
an uncle of Strabo’s mother, probably on the father’s side, 
was governor of Colchis under ilithradates Eupator His 
mother’s father must hai e held an important position, for, 
seeing the impendmg downfall of the king, and also in 
angei against lum for having put to death his kinsmen 
Tibius and Theophilus, he handed over fifteen forts to 
LucuUus In spite of this, w ith the rum of the king the 
fortunes of the family fell, since Ponipey refused to ratify 
the reivards piomised by Lucullus 

— Though the exact date of Strabo’s birth is 
unknown, a close approximation is possible Clmton 
places it not later than 5 k n c The most probable date 
lies between 64 and 62, since he speaks of certam events 
occurring at the former as “a little before my time,” 
whilst he describes an occurrence in the latter year as “m 
my own time,” phrases which he uses elsewhere with great 
exactness in speaking of persons and events He receiied 
a good education m the Greek poets, especially Homer, 
he studied at Hysa under the grammarian Aristodemus, 
under Timimio the grammarian at Home, under the 
philosopher Xenarchus either at Kome or Alexandria, and 
he had studied Aristotle along with Boethus (possibly at 
Borne under Tyrannio, who had access to the Aristotelian 
writmgs m Sulla’s hbrary) It is to be noted that from 
none of those teachers was he likelj to learn mathematics 
or astronomy Ho was at Corinth in 29 no, where he 
saw Octavion on his return from Egypt to celebrate his 
triumph for Actium He was in Egypt in 24 b c, and 
took the opportunity of ascending the Nile m company 
with the prefect ASlius Gallus He was at Borne after 14 
A-D , for he describes (v 236) as an eyewitness the place 
where the body of Augustus was burnt m the Campus 
He was still writing in 21 A.D The dote of his death is 
unknown. Strabo’s statement that he saw P Servilius 
Isauricus has caused some difiiculty This Servilius died 
at Borne m 44 b a at an adianced age Some suppose 
that Strabo confused him with P Servilius Casca, also 
called Isauricus, or some other distmguished Eoman 
whom he had seen m Asia, but by his words he clearlj 
means the conqueror of the Isaunans Tins difficulty 
only arises from an entirely unwarranted assumption that 
Stiabo was on his way to Borne foi the firettrae m -9 
B c IVe have seen that he studied under Tyrannio in 
that city , if he did so after 29 b c. Tyrannio must have 
been very old, which Strabo would probably f men- 
tioned, as he does in the case of Aristodemus. Altnougu 
he had seen a comparatively small portion of the regions 
which he describes, he had travelled much, as he states 
himself “"Westward I ha\e journeyed to the parts of 
Etraria opposite Sardinia , towards the south from the 
Enxine to the borders of Ethiopia , and perhaps not one 
of those who have written geographies has visited more 
nlaces than I have between those hmits For those who 
have cone farther west have not gone so far eastward, 
and tlie case is the same ivith the regions between the 
northern and southern hmits ” The fulness of his desen^ 
tion in certain places, contrasted with the meagreni^ and 
imccuracy mothers, seems to indicate that in the former 
cases he had actually visited the placM, J>ut ^ ^ 

dependent on second-hand information for the latter He 
te^ us that he had seen Egypt as far south as Syene 
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and Philre, Comana in Cnpiiadocia, Ephesus, Mjla'sa, Nysa 
and Hierapolis in Phijgia, G jar us, and Populoma Of 
Greece proper ho saw but little, he iisited Corinth, 
Athens, Mcgara, and places lu their vicinity, and perhaps 
Argos, although ho was not aware that the rums of 
Mj ceme still existed , he had seen Cyreno from the sea, 
probably on his voj age from Puteoli to Alexandria He 
remamed at the latter place a long time, probablj amassing 
mateiinls, mid studjung astronomj and mathematics For 
nowhere could ho have had a better means of consulting 
the works of historians, geographers, and astronomers, such 
as Eratosthenes, Posidonius, Hipparchus, and Apollodorus 
IVhen and whore ho went from Egypt w e know not It 
has been commonly assumed that he returned home to 
Amasea For this there are no grounds Probabilities 
are in favour of his havmg returned to Borne, where ho 
undoubtedly resided m his old age The place of his 
death is unknown, but, since we find him at Borne m what 
must m the course of nature have been the closing years 
of his hfe, it IS not unreasonable to suppose that there he 
died Various passages m his work mdicate that ho held 
by the Stoic rule 

TToi^s — His earliest writings were two (not one, as 
commonly stated) historical works now lost, which ho 
himself describes (xi 615) as his Hutoneal jilemo7ri> and 
his Contmuatwii of Polybius There can be no doubt but 
that these were two distinct works, for ho speaks (ii 70) 
of having treated of the exploits of Alexander in his 
ItlcmotTSf a topic which could not hai c found a place m 
a work which began where that of Polybius ended (146 
bo) According to Suidas, the continuation of Polybius 
was in forty-three books Plntarch, who calls him “ the 
Philosopher,” quotes Strabo’s Memoiis (Lue,, 28), and cites 
him as an historian (^Sulla, 26) Josephus, who constantly 
calls him “ the Cappadocian,” often quotes from him, but 
does not mention the title of the work 

The Geography is the most important work on that 
science which antiquity has left us It was, ns far ns wo 
know, the first attempt to collect all the geographical 
knowledge at the time attainable, and to compose a general 
treatise on geography It must not bo regarded as nothmg 
more than a new edition of Eratosthenes. In general 
outlme it follows necessarily the work of the Inst-nanied 
geographer, who had first laid down n scientific basis for 
geography on which his successors could not help building 
Strabo made considerable alterations, but not alivays for 
the better The three books of the older work formed a 
strictly technical geographical treatise. Its small size 
prevented it from containing aiij such general description 
of separate countries as Strabo rightlj conconed to 
within the scope of the geographer “Strabo indeed 
appears to bo the first who conconed a complete geo- 
graphical treatise as comprising the four ffiiisions of 
Whemntical, phjsical, political, and historical gcographj, 
and he end«n cured, however iniperfcctlj, to keep nl 
these objects in view ” hloreoi er, the incidental historica 
notices, which are often of great \nluo and interest, arc al 
his own These digressions at times intcrrapt the sjm- 
metryofhis plan, but Strabo had all the Greek loio of 
legendary lore, and ho discusses questions relating to the 
loumejmgs of Heracles ns earuestlj as if thej were oients 
S?recTnt historj He regarded Homer as the source 
of all wisdom and knowledge, and consequently ncceptc 
the Homeric geographj in its 

proper explanation for the removal of all ffifficult ^ U 

the other hand, he treats the ^ ,Ss Tnd 

undeserved contempt, and claves him with Ctesms an^ 
other “ marvel mongers ” , and jet in sora -P , 
Herodotus had better information— for instance, i ^ 
to the Caspian-than that possessed by Strabo inm.cu 
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Again, Strabo-lnay be censured for discarding tbe state- 
ments of Pytbeas respecting tbe west and north of Enrope, 
accepted os they bad been by Eratosthenes But in this 
be relied on Polybius, whom he might justly consider as 
having from Ins position at Borne far better means of 
gaining accnrato information about those regions A 
critical sagacity far stronger than that of Strabo might 
well have erred at a time when the data for forming 
accnrate judgments on such questions were so meagre 
and chaotia It must be admitted that the statements of 
Pytbeas did not accord with the theory of Strabo just m 
those very points where he was at variance with Erato- 
sthenes He showed likewise an unwarranted scepticism 
in reference to the island of Cerne on the west coast of 
Afnca, which without doubt the Carthaginians had long 
used as an emporium. Strabo has been censured for not 
making a greater use of Boman authonties Although 
the Boman arms had opened up much of the north and 
west, he follows the Greek wnters almost exclusively in 
his description of Spain, Gaul, Britain, Germany, and even 
Italy For, although he refers to CiEsar’s Gommenianes 
once by name, and has evidently made use of them in 
other passages, he but imperfectly availed himself of that 
work He designed his geography as a sequel to his his- 
torical writings, and it had as it were grown out of his 
historical matenals Such matenals were chiefly Greek 
We cannot wonder if a man who at an advanced age has 
commenced a new work utilizes his old matenal, and has 
not the energy to undertake fresh researches Again, if 
Strabo amass^ his matenal in the libraiy of Alexandna, 
Greek authonties would naturally furnish the great bulk 
of his collections. This involves the questions — When and 
where did he compose the workl He began it probably 
later than 9 b o For ha says that, just as Alexander had 
opened up knowledge of the East, so the Boman arms had 
now opened up the geography of the West as far as the 
Elbe This Dmsus accomplished in 9 sa Strabo was 
still engaged on the work, or certain parts of it, in 19 a.d , 
for he mentions in the fourth book the conquest of the 
Taunsci as. having taken place thirty-three years before, 
he also speaks, in the sixth book, of Germanicns, who died 
in 20 A.D , as still ahve, and m the seventeenth book he 
speaks of the death of Jnba H (21 n n ) as a recent event. 
As It IS not probable that he wrote for the first time all of 
his work except the first three books between 19 and 21 
, we must not make use of these passages as data for 
determining the date of composition of the whole work, or 
even of particular books, but rather ought wo to regard 
aem as insertions. Strabo, as already pointed out, was at 
Borne after the death Augustus (14 a D ) , m book vii. 

n w? V” terms “here” and 

hither in reference to Borne. It may be inferred from 
t^se that Strabo certainly revised, if ho did not 

TOte, the entue work at Borne H he returned to Borne 
® Alexandria, this explains the de- 

fectiven^ of his information about the countries to the 
wlnS land, and renders it possible h^ to 
the chorography of Agnppa, and to haro 
obtained the few incidents from Boman souroes which here 
and there appear m his work 

the" tudlir than for 
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by modem standards, his description of the direction of 
mers and mountain-chains seems defective, but allowance 
must bo made for difBcnlties in procuring information, 
and for want of accurate instraments In respect of 
mathematical geography, his want of high scientific train- 
ing was of no great hindrance He had before him the 
results of Eratosthenes, Hipparchus, and Fosidonins The 
chief conclusions of astronomers concerning the spherical 
figure and dimensions of the earth, its relation to the 
heavenly bodies, and the great circles of the globe — the 
equator, the ecliptic, and the tropics — ^were considered as 
well established. He accepted also the division into five 
zones , he quotes approvingly the assertion of Hipparchus 
that it was impossible to make real advances in geography 
without astronomical observations for determining lati- 
tudes and longitudes 

Tbe work consists of seventeen books, of which the seventh is 
imperfect. The first two books form a general lutrodnction , the 
next ten deal with Europe, the four follomng with Asia, and the 
last with A&ica The first two books are meant to compnse a 
general survey of the progress of geography from the earliest times 
down to his own day UnmethodK^ though they are, we owe to 
these books almost all we know of the gcogr^hical svstems of his 
predecessors, especially that of Eratosthenes Unfortunately he con- 
tents himself with disjointed cnticism of detail instead of giving 
ns an orderly statement of the prewons systems T^e first book 
begins with his clam to have geography regarded as a branch of 
philosophy, and he supports this daim by enumerating the philo 
Eophers who have studied it, beginning from Homer, as proofs of 
whose knowledge he addnees his acqnamtance with the Ocean, the 
Ethiopms, and the Scythians This discussion of Homer's geogra 
phy t^es up more than half the book. Passing over the eariy geo- 
Mphers, not even mentioning Herodotus, he censures Eratosthraes 
for using unreliable antbonties, and for casting doubts on the 
voyages of Jason and other early nang^ors He next cnticizes 
the mysical views of Eratosthenes concerning the changes in the 
earth’s surface, and especially the hvpotlicsis, adopted from Strato 
toat by sndden disruptions of land the Envine and Mediterranean 
had become united to the ocean, and had sunk to their present level, 
which theory they snmorted by pomting to sea shells at places 
nigh above the sea. This doctrme Strabo nghtly rejected, and 
referred such phenomena to those changes which with constant 
operation produce subsidences and elevaHons of the land , and he 
quotes many instances of places engulfed by earthquakes the 
msapp^nce of some islands, and the appearing of otheis 
Hence he thinks it possible that even Sicily has been thrown up 
by the fires of Etna. Sir 0 Lyell eulogizes Strabo’s geological 
speeulafaons for a soundness of view very nnnsnal on such subTects 
amongst the ancients. Examining the second hook of Eratosthenes, 
hetoensses the length and hreodth of the inhabited world, and 
Its division into three continenta Ho blames Eratosthenes for 
believing i^theas, and denies the existence of Thule, conseqnentlv 
rejecting the latitude assigned to it by Eratosthenes, who had 
taken It as the northernmost limit of tlie inhabited w orld. Strabo 
hrfds lerne (Ireland), which lies north of Britain, to ho the 
farthest landm that direction, and brings the northern limit much 
farther sontin As he adopts Eratosthenes’s southern limit,— that 
t^ngh the Cinn^onEegion and Taprohane (Ceylon),— it follows 
that m hu view Eratosthenes had made the inhabited world too 
broad As tlio Gwks assumed that the world was twice as long 
®"^os^nc8 accordingly had made it too long 
shortens it on the west, there is no 
1 ,^ 5.® ““d Eratosthenes. In this con- 

nexion he gi\ es his remarkahle speculation that, ns the inhabited 
wo^ was only one third of the globe s circnmfereiice there mi^t 
^ two or more inhabited worlds besides In the second book\e 

Inthe 

to Eratosthenes. Boman cmqnfstW o™//"®'"^® 

and peoples, yet his ceneral “any places 

his predecessor After discnssimr 

considers the mows of Posido«.n.®o? i Eratosthenes, ho 

voyages of Endovns of and Polybius, and recounts the 

diSronmto zon^Le teS „ dealt with the 

disenssmg hneflj ’ the matbB^?''*^i®®’ ®*ates his own mews, 

Bpheneal®andXedm thTrenCo^l,®*®^P^J' '“^h li 

zones, and the on tkt of the universe , be assumes five 
<=>, u we circles on the sphere-tho equator, the ediptio or 
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zodiac, tho tropics, and tlio nrctio circles , lio assumes tlio earth’s 
circumforcncc ns gi\on Emtostlioncs, 2r'‘2,000 stndcs (—26,200 
^cograpliical miles), and Ins dii isioii of tlie groat circle into sivliotli 
parts , the habitable world, tho geographer’s proper pro\ inco, shaped 
like a cliHmj s, occupies a qundnlntcral space in the iiortlicm homi 
sphere, filling little more than one third ot tho north temperate zone, 
its ma'tiiniim length is 70,000 stndcs, its breadth less than 30,000 
stndos hilst correcting the error bi which his predecessors 
placed 'Massilin and It^zantinm in tho same latitude, ho falls into 
an equal mistake hi placing the former city ti\o degrees south, 
instead ot two degrees north ot Iljznntinm An klassilin is his 
cardinal point for measurements, this error distorts his nholo map 
of tlio Jlcditorraneaii and ncstcni Europe, tho mouths of tho 
Rhino and Daiiiibo being in tho same latitude Ho next mrca 
directions for making a piano map of tho world, ns a globo of 
suflicicnt size, like that of Crates, is too eiimbroiis All lines that 
are eirclcs on n globo must lie straight lines on tho map Before 
describing each cmintn in detail, he gii es a general sketch of tho 
iiabitablo world uitli rcfcrLiico to seas, coiitiiieiits, and peoples, 
and explains the dottniic of climate and of the shadows projected 
b\ objects in conseqiicncoof the sun’s laijing position with respect 
to them In the third book, starting from the Straits, ho begins 
his description Math Tbcnn, mIucIi ho likens in shape to a bull’s 
liidc ills chief niithontics uero Artcmidonis, nhom ho uses for 
the coasts of tho jroditermnean and ocean gonomlly, Eratosthenes, 
Posidonius, Poljbiiis, Phorocydes, Timosthencs, Asolopindcs, 
JIiTieinus, and Dicicarchus Ho gives a valiinblc noroiint of the 
Roman ndmmistratn e sjstom, probnbU gained from his own 
inquiries, also of the iialn o tribus, of the mines and methods of 
mining, and of the n mains of tho Greek and Phconiciaii settle 
ments , he desenhes the Balearic Isles, following Artcmidonis, and 
at tho end of tho book inLiitioiis tho Cassitondcs, which ho seems 
to hate identified Mitli the Scillj Isles, nrobablj cironcoiislj, 
and desenhes their inhabitants ns m earing long black garments, 
and walking about Mitli long nands in their hands, looking 
hki, tho Funcs of tragedy It is remarkable that ho has no 
notion of tho proximity of tho Tin Islands to Bntain, but 
treats them in connexion with Spain Tho fourth book denis 
with Gaul in its fourfold division under Aiimistus, gives a mengro 
account of Britain, its trade and relations with Rome, and mentions 
Ireland, the natives of mIucIi wore said to bo cannibals and to hold 
their women in common, and finally treats of the Alps. His 
niitlionties Mere Posidonius, who had travelled in Gavil and 
Britain, Artcmidonis, Ephonis, Timagenes, Anstotlo, Polybius, 
Asimus Pollio, and Ctesnr For Britain Pytheas, as quoted by 
others, furnished some important details His dcscnpfaon of 
Gallia Harboncnsis is fuller than that of tho rest of Gaul Ho 
mentions tho four great Roman roads converging at Lyons, prow 
ably following tho chorography of Agnnpa Ho wnceivcs tho 
P\ rcnces ns ninning north and south, and parallel to the Rhino, 
and Britain as l\ mg north of Gnul, extending from tho PyrenoM to 
tho Rhino’s mouths Of the Alpino region ho gives nn cxcollont 
description ilo undoubtedly must liaxo gathered much inforraa 
tion for this book nt Rome The fifth and sixth books contain an 
ncciirato doscriiitioii of Italy and tho adjacent islands. BMidcs 
his oM-n ohscrx-ation he used 1 ratosthcncs, Polybius, Artcmidorns, 
Ephonis, Fnhiiis Pictor, Crcluis, Aiiliochiis of Symeuse for south 
cm Italy, and tho “chorogmjdier,” who was cortainly a Roman, 
as he gave his distances in miles, and uho probably was Agnppa, 
tho clncf objection to such nn authorship being tho wrong assump 
tion tiint Strabo was not in Italy after 24 n 0 , whilst ;dgnppa B 
work xres not published until after his death 12 n o The sixth 
book ends with a short but xaluable sketch of tho extont and con 
dition of tho Roman empire The seventh comprises northern and 
eastern Europe, both north and soutti of the 
Paimonia, Dalmatia, tho coast of Tliraco and the Euxino, and 
Epirus The part wliieh dealt with JIacedoiiia and Tliraco is only 
known to us from tho epitomes Wo do not huow Ins authontiM 
for tho Gorman trilies, but ho probably used Roman matonnls 
tor tho other northern tribes ho had Posidonius, 
region south of the Daiiiibo ho had Anstotlo s ost 
pSvbius, Posidoiuns, Tlieopompus, and Ephorua Tho eighth, 
ninth and tenth books contain his description of tho mainland of 
Greoci and the islands, mIiicIi ho treats rather as 
than a geographer, using chiefly, besides Homer, 

Demetrius of Scepsis, Ephonis, and Eudoxus Personidly ho 1 ad 
bnt little knowledge With the eleventh begins Asia. Divided 
ftom Euroiio by tho Don, it is split up into 
tho Tannis lU ginning with tho region bounded by ft e Taurus, 
Caspian, and Euxino, ho next desenhes tho part east of tho Caspian, 
then those south of tho Cauoasus, Media, and Armenia. His 
nuthonties are Artomidoms, Eratosthenes, Tlieophnnes, Herodotus, 
ZXlonis of Artomita, Patrooles, Motroiiorus of Scepsis, 
Himsicratcs of Amisiis, Posidonius, and Anstobiilns In tho 
SK ho desenhes Asi'a Minor, basing Ins desenption on oml 
information, personal observation, and the Greek wntors I® 
tSonth ho continues with Asia Mmor, devoting much spaoo to 
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tho Tread, liis sources being Dometnus, Menocratos, and the 
Greek mythographors With the fourteenth ho ends AsiaJImor 
and tho islands lyang off it, using, in addition to tho anthontics 
for tho last, Phorocydes, Tliueydides, Anaximenes of Lainpsaeus, 
Herodotus, Ephonis, Artomidorus, Eratosthenes, and Posidoniua 
Tho fifteoiith deals with India and Persia, giving muth valuable 
information from Patroclcs, Anstobuliis, Nearchus, the Instonans 
of tho campaigns of Alexander and Selouciis, and with rosorvo 
from Mognsthones, Onosicntus, Doimaohiis, and Clitarchus. In tho 
sixteenth ho treats of Assynn, under uhich ho includes Babylonia 
and Mesopotamia, Syna, Phoenicia, Palestine, tho Persian Gulf, 
tho Rod Son and tho coast of Etiiioma, and Arabia. For Asia he 
used tho Instonans of Alexander, Eratosthenes and Herodotus, 
for Judrea and Syna probably Posidonius, himself a native of 
Apamca, for Arabia aud tho const of Li^n Eratosthenes and 
Artcmidonis, tho latter of whom followed Agathnrcliidcs of Cnidns 
Strabo must have got many details about Arabia from .^hns 
Gallns and tho Stoic Athenodorns Tho last book compnscs 
Egypt, Ethiopia, and tho- north coast of Libya. Ho desenhes 
Egypt from his own observation, having gained much information 
at Aloxandna in addition to that of Eudoxus, Aristo, Eratosthenes, 
Polybius, and Posidonius, using tho Inst three with the addition 
of Iphicmtcs for Libya, and for Ethiopia Fotronius, Herodotus, 
and Agnthnrchides Though probably acquainted with tho work 
of Juba, ho did not make much uso of it. Tho book concludes 
Muth a summary of tho provinces of tho Roman empire, as organized 
by Augnstus into scnotonal and impcnal 
EninnsR— Aldus, Venice, ISIG Hopper and IIcrcsbRch Basel, IMS Xjrlandcr, 
Basel, IWl , Cnmiibon, Qcnora, 1BB7, rarls, 1020 (Casanbon rovlsefl the text) 
Almelovccn Ainstcrdain, 1707 rt printed Cnsanbnn s text , lalconcr Oxford 
1807, reprinted Almclorccn s text Slebenkecs and Tssclmckc, Lclpsle, 1811 
Komj, Inns, 1816-18, tbo flrat really critical edition Kramer, Berlin 1844-02 
0 Jldller, Tatis, 1863 Mclnckc, Lcipvic, 1877 TnAssLATioxn —Latin Onnrlnl 
and Gregorio 1471, \j lander, 1671 Fmeh homy and Ictronno, 1806-10 
Otrman Grosknrd tsat (nllh dliscrtntlons) JtaHan AmbrosoII, 1828 Dis- 
■ 7 , Anc/eni OeoprojiAy, Heercn, llnsenmlUler, Nlesc, 


srnTATioxs, i.0 — Uunbnry, 
Jlermet, 1878 
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STBADELLA, Alessandro, composer, singer, and 
performer on various instruments, was one of the most 
accomplished Italian musicians of the 17th century 
Tho generally accepted statement that he was born at 
Naples about 1646 rests upon no trustworthy founda- 
tion, and the few biographical notices that we possess 
savour so strongly of romance that we can only bo said 
to know him truly through his works, which show extra- 
ordinary genius, and have exercised a highly beneficial 
influence upon Italian art The story of his life was first 
circumstantially narrated in Bonnet^Bonrdelot’s Htstmre 
de la Mtmqite et de see EffeU (Pans, 1715) According to 
this account, Stradella not only produced some successful 
operas at Venice, but also attained so great a reputation 
by the beauty of his voice that a Venetian nobleman 
engaged him to instrnct his mistress, Ortensia, in singing 
Stradella, the narrative goes on to say, shamefully betrayed 
lus trust, and eloped with Ortensia to Home, whfther the 
outraged Venetian sent two paid hravi to put him to d^tli 
On their arnval m Rome the assassins learned that StradeUa 
had lUst completed a now oratorio, over the performance of 
which ho was to preside on the following day nt S Giovanni 
in Laternno Taking advantage of this circumstance, they 
determined to kill him as ho left the chnrch , but the beauty 
of the music affected them so deeply that their hearts failed 
them at the critical moment, and, confessing their treachery, 
they entreated tho composer to ensure kis safety “7 
Rome immediately Thereupon Stradella fled with (Wen- 


to Turin, whore, notwithstanding tho favour shown to 
him by tho regent of Savoy, ho was attacked one night 
by anchor band of assassins, who, beaded by Ortensias 
Mbor left him on tho ramparts for dead Through the 
connivance of tho French ambassador the ruflians 8u<> 
ceeded m making their escape, and in the mrantimo 
Stradella recovering from his wounds, rnamed Ortensia, 
by consent of tho regent, and removed with her to Genoa 
Here he believed himself safe, but a yrar ^aterjioand 
Srtensia Le murdered m their house by a third party 
of assassins in the pay of tho implacable I enoUan. 

Bonnot Roerd®'®* ^ 

?ved others hfi. IS dated ‘‘Roma, 
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Eoieda' corsideral’e in‘er-a!s v-cr^d be c^r =e* la fhe 
n - ,T ^sjz nec=ssarv T^r UEdetahiag srccssrnl IrEsIation. 
Or thro'he- bird. Jascss cordac* o*’ the d.'’jEir.*io 
strcErJe **rrh S-aa vas ec* sttch as te Espjt conSderce, 
EEd~WerfTC'*c w bearing \ra.* the-ero-e irrrsed bv a 
certa.n acoact of besitat-on He v-aSr fco-e-er, core 
than EOS* nen prccs to mgiiij Hs oSre. ard lanress 
cor'CEP^aors re'esa! to aho” tie Kca^e r Coee'es to 
.rve an opj: 'n cr to~= gr pa. * -s s;.ri= ta ha^e s'tEg 
h E to jen IE trs — cd’caror o- tha Ctr.ES o' the Hor^e 
of ’-h-ch h“ v-as a Eence- He —as a‘ aJI e*-er.s a ’-mn 
srpj»D”tt:“ c. tre p"c.*es*^ 2 t Th rh. crev coi^ a serterce 
d.^so'rhon rpor t're th -a prrlEEcrr o' Jaces 
In 1622 'Wert— o-tns ”• 'e d.en, ard ..a Fee - 111:7 1^25 
ne Em-ed Anle’ir Hclier ttc o-rgn-c- c' *re ea-I of 
(Tare. Of tre parIiaE''nt o^ 1624 he Lad eg* l*cen a 
EeEoe- or'- e *he n-s* tr-LaEer' o* Cra-’e. I. bt again 
ren-vieated \'c-brL.r& ana a* cro- carttci hoKan^ to 
tre j-D-cacd T-a~ ir- h ^'a.n bg saip- — rr a ca-’"- for 
an aajorrnEent t-.^o-e the Hon.- . j -oaerdcti to or^^ness. 
His e^-c-cn i-r.* cccLred -0 d, tn* be r-as rejected. 
"VFben be retrm'^ to par' aser- be to^h part in the 07 - 
posit-on to the dsEano cad. nnde- tre indrer'-e cf 
BrrhingaaE fo* -"ar Eros-Q.es and —as conE-rcen*’-, 
a'*cr the ciEolct-nn, maac sbern c' Yc“j^n -e, in o-de- to 
erclnde bjn. as her* Js to the c.rrt froE the p'i’-LaEer*- 
— Q ab EE*- in 1625 Afzzr the c-'i-o’r-cn o' that tar- 
InEert be ins d«~m.- .-rd iee the jrs* oesb-p of the peaee 
and tre o«ce cf cas^..^ '-^oi 1 cf Yc-rsb *"e. 

TV'en‘~v-c-‘n s p'-rt cn —as -c-p different from tnat cf 
tre regrla- oppo. He —as anxicrs to £= 1—0 tre 

c-o-xE. br^ be <Lsapp“ovcd o. tre k.ngs ' Hr 

rslz,~ be — ro‘e D-tsECe- 162 t ‘ r-nl-h I never 
t-arsgress, is never to centara — c tbs j •s-ogar-e ort 
o' parbaEent, no- rc*- 'o c:n*ss* — i*ii a king art trben I 
am csnstEEed tbE-em*o O” else raahe sbi ivr-eeh of ap 
Ps-oe of corsi-erce." In Tiara-p 1626 be bad asked 
:c” the T-esdercT o: the Comti 0 ' tne Xc-tb. ara bad 
-rr'ed and made ove-tares to Brckirgbani. H2s srb^e- 
crert d..^i.--=al ms p-oba'o’v the resrit of b .5 reso’ctica 
not to srppo— the cjrrt in its ces gn to ic-ce the cor'tr 7 
to ccntncu'e Eorer vrtbort a ta-i SEen-a-y g-ant. A't 
all e-erts, be rc.csed in 1627 ‘0 cca-i-cr^e to the fc-csd 
IcQE and lias prjired *a corrneEe-'' n Kc t for bis 
refcaab 

^ Went— c-tns p-rtion e tbe pcriaunen- of 162S ras a 

s^Ehing 025 He jo aed tee p priar leaders in resistance 
ro arb ta’y taxa*ion and lEp-is-nEenr tr*^ be tned to 
colon b.s end -atb tbe Ins* p-'Ss'Fe iriinrsEen*' cl tbe 
r'caocauve of tne c-o-r. to -bicb be I-<oV^ cs a resenre 


icrce E thnes Oi c-isis Wi n rbe a-vj'ont'or cf ibe 
Horse be lea tne EoveE=nt fo- a 1 JI — b.cn — orld brve 
serrred Ee liberf es o' tbe srb,e:‘ as coec =‘e’v as tbe 
Fcnticn o2 High: Ettr— .nds d.E art in a manre- less 
offensive to tre kEs. Tbe pro ms -vrsck'rfi cnon 
Charles’s rensal to Eoke tbe n=~;ax.arv concess-ons and 
the lEoe-sbip ms tbns sra^rbed i'ee Wen'-venbs bands 
by ELo* and Coke. La*er in tbe sess-oa b= feR into con- 
£.c- vi^ Ebo^ as. tbrngb be srpported tbe Pc-.ron of 
S-abi in srhsiarcei be as amiors to cene to a coErro- 
, Else ra*.b pbe Lo-ds. so as to Irsve rocE to tbe to 
act mcbecked m s*>ecEl eEenr=-’''-« 


' TT- ^ p-orogatioa. 

. WertK-oEb ms c-eated Inrd Wertvertb. and recer-ed a 
\ gOEiseoi tbep-endent^pof ‘beCorrcilcf tbe^Torthat 
we next -vacanev Even on pjbticai Ea^^ers be bad never 


I rvfi> ois 2 z^o:i on the Pe^itio:: 

( -gCu c-urch matters had come ic^o greater p'om.i eace 
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Ilian over, and Wentnoitli A\as tlicrcforo tLronn strongly 
on the side of Charles, fiom nhoni alono opposition to 
Puritamsni could possiblj come. Tins attachment to 
Clmilcs nns doubtless cemented bj Buckingham’s murder, 
but, if ho took tho king’s pniL \Mth decision and Mgour, it 
must bo rciiicmbcrcd that, as has been already said, ho 
was aboic nil n man prono to magnify his oflico, and that 
things would look difTcrcntl^ to him than tlic} had done 
before he was in his new iiosition Por tho charge of 
opostas} in its ordinary nicauing Ihcro is no foundation 

As 3 et "Wciilw orlh took no part iii tho general go\ ern- 
ment of tho countr} In Docember ho became Viscount 
Wentworth and jircsidcnt of tlio Council of tho If'oith 
In tho speech delncrcd at York on his taking oflico ho 
announced his intention of doing his utmost to bind up 
tho prerogatl^o of tho crown and tho liberties of tho 
subject in indistingiiisliablo union “ VTiooi er,” ho said, 
"nucls forth into questions the right of a king and of a 
people shall iic\cr bo able to wrap them up again into tho 
comeliness and order ho found them ” 

The session of 1629 ended in a breach between tho king 
and tho parliament which made the task of a moderator 
hopeless Wentworth had to choose between helping a 
Puritan House of Commons to domiiiato tho king and 
helping tho king to dominate a Puritan House of Commons 
Ho iiiitinctnclj chose tho latter course, and ho threw 
himself into tho work of rejircssion with characteristic 
onerg}, ns if tho establishment of tho rojal power was tho 
one thing ueedfuL Yet e\cn when ho was most resolute 
in crushing resistance he held that ho and not his 
antagonists were maintaining tho old constitution which 
tlicj had attempted to alter by claiming supremacy for 
parliament 

In No\ ember 1629 Wentworth became a prny 
councillor In October 1631 ho lost his second wufo, 
and in October 1632 ho married Elizabeth Rhodes In 
January 1032 ho had been named lord-deputy of Ireland, 
hai ing performed his duties at York to tho king’s satis 
faction, though ho had given graio offence to tho northern 
gontrj by the enforcement of his authority It was a 
cardinal point of his sjstcm that no wealth or station 
should cvempt its possessor from obcdionco to tho king 
Not only was the aniiounccnicnt of this principle likely to 
give offence to those who were touched by it, but in its 
application Wentworth was frequently harsh and oior- 
bcanu" In general ho iiio) ha\o been said to have 
worked rather for equality under a strong Government 
than for liberty 

In Ireland Wentworth would have to deal with a 
people which had not arrived at national cohesion, and 
amongst which Lad been from time to time introduced 
En'disli colonists, some of them, like tho earlj' Norman 
settlers, sharing in tho Catholicism of tho natives, whilst 
tho later importations stood aloof and preserved their 
- Protestantism There was also a class of ofhcials of 
English derivation,^ niaiij of whom failed to reach a high 
standard of cfliticncy Against these Wentworth, who 
arrived in Dublin in July 1633, waged war sometimes 
with scanty regard to tho forms of justici^ ns in tho caso 
of Lord Mountnoiris, whom he scut before a court-martial 
on a merely formal charge, which iioccssnnly entailed n 
death sonteiico, not because ho wanted to execute him, but 
because he know of no other way of-oAcluding him from 


official life. 1 t „ 

The purifying of official life, however, was but a 
small part of Wentworth’s task. In one way, indeed, 
ho conceived his duty in tho best spirit He tried at 
tho same time to strengthen the crown and to beneUt 
the poor by making the moss of tbo nation less dependent 
on their chiefs and lords than they had been before, and, 


though Wentworth could not do away with tho effects of 
previous mistakes, he might do much to soften dow-n 
tho oxisting antagonism between the native population 
and tho English Gov ernment Unhappily his intentions 
w ero frustrated by causes resulting partly from his own 
chnractoi and partly from tho circumstances in which he 
was placed 

In tho hrst place, Wentwoith’s want of money to carry 
on tho Government was deplorable. In 1634 he called a 
parliament at Dublin, and obtained from it a consider- 
able grant, as well as its co-oporation in a remarkable 
senes of legislative enactments The king, however, had 
pioviously engaged lus word to make certain concessions 
known as the “graces,” and Wentworth resolved that some 
of these should not be granted, and took upon himself to 
refuse what his master had promised The money granted 
bj parliament, however, would not last for ever, and 
Wontworth resolved to create a balance between revenue 
and expenditure before tho sujiply was exhausted This 
ho succeeded in doing, partly by making a vast improve 
mont in tbo material condition of tbe country, and partly 
bj tbe introduction of monopohes and other irregular 
pajments, which created wide dissatisfaction, especially 
amongst the wealthier class 

Towards tho native Irish Wentworth’s bearing was 
beuevolcnt but thoroughly unsympathetic Having no 
notion of developing their qualities by a process of natural 
growth, his only hope foi them lay in converting them 
into Englishmen ns soon as possible They must be made 
English ID their habits, m their laws, and in their religion 
“I SCO plainly,” he once WTote, “that, so long ns this 
kingdom continues Popish, they are not a people for tho 
crow n of England to be confident of ” It is true that bo 
had too much ability to adopt a sjstem of irritating 
persecution, but from time to time some word or act 
escaped from him which allowed all who wore concomccl 
to know what his real opinion was For tho present, 
however, he had to content himself with forging tho 
instrument by vvbicli tbo boped-for conversion was to bo 
effected Tho Established Church of Ireland was in a 
miserable plight, and Wentwoith busied himself with 
rescuing from tlio hands of such men as the earl of Cork 
the jiroperty of tbo church, which bad in troublous times 
been diverted from its true purpose, and with enforcing 
tbo strict observance of the practices of tho Enghbh Church, 
on the one hand upon lecalcitrant Puritans, and on tbo 
other hand upon lawless disregarders of nU decency In 
this way ho hoped to obtain a church to which the Irish 
might bo expected to rally 

Till that time came, he must rely on force to keep order 
and to prevent any understanding growing np between 
tbo Irish and foreign powers With this object in vievv 
ho resolved on pouring English colonists into Connaugut 
as James had poured them into Ulster To do this no 
had taken upon himself to set at naught Charles’s promise 
that no colonists should bo forced into Counaugbt, and in 
1635 bo proceeded to that province, whore, raking up an 
obsolete title, he insisted upon tho grand juries in nil the 
counties finding verdicts for the king One only, that 
of Galway, resisted, and the confiscation of palwaj vvns 
effected by the Court of Exchequer, whilst he fined the 
sheriff £1000 for summoning such a juiy, and “tod the 
vurymen to tho castle chamber to answer for tbcir offence 
He bad succeeded in setting all Ireland ngamst him 

Highhanded as Wentworth was by nature, his ^om 
Ireland made hun more high-handed than ^ ^ 

ho had never been consulted on English affair^, nnd it was 
only ra February 1637 that Charles asked his 

n proposed intcrfcronco in the affoirs imvvnso to 

In reply, he assured Charles that it wo^d umvise to 
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undertake even naval operations till lie had secured 
absolute power at home Tlie opinion of the judges had 
given the king the right to levy shiii-mouey, but, unless 
Ills Majesty had “ the like power declared to raise a land 
army, the crown” seemed “to stand upon one leg at 
home, to be considerable but by halves to foreign princes 
abroad ” The power so gained indeed must bo shown to 
be beneficent by the maintenance of good government, 
but it ought to e^cist. A beneficent despotism supported 
by popular gratitude ivas now Wentworth’s ideal 
In his own case Wentworth had cause to discover that 
Charles’s absolutism was marred by human imperfections 
Charles gave ear to courtiers far too often, and frequently 
wanted to do them a good turn by promoting incom' 
petent persons to Irish ofllces To a request from Went- 
worth to strengthen the position of the deputy by raising 
him to an earldom he turned a deaf ear Yet to make 
Charles more absolute continued to bo the dominant note 
of his policy, and, when the (Scottish Puritans rebelled, he 
advocated the most decided measures of repression, and in 
February 1639 ho offered the king £2000 as his contri- 
bution to the expenses of the coming war Ho was, how- 
ever, too clear-sighted to do otherw ise than deprecate an 
invasion of Scotland before the English army was trained 
In September 1639, after Charles’s failure in the first 
Bishops’ War, Wentworth arrived in England to conduct 
in the star chamber a case in which the Irish chancellor 
was being prosecuted for resisting the deputy From 
that moment ho stepped into the place of Charles’s prin- 
cipal adviser Ignorant of the extent to which opposition 
had developed m England during his absence, ho recom- 
mended the calling of a parliament to support a renewal of 
the war, hoping that by the offer of a loan from the privy 
councillors, to which ho himself contributed £20,000, ho 
would place Charles above the necessity of submitting to 
the now parliament if it should prove restive In January 
1640 he was created earl of Strafford, and in March he 
went to Ireland to hold a parliament, where the Catholic 
vote secured a grant of subsidies to be used against the 
Presbyterian Scots An Irish army was to be levied to 
assist in the coming war IVhen in Apnl Strafford 
returned to England he found the Commons holding back 
from a grant of supply, and tried to enlist the peers on 
the side of resistance On the other hand, he attempted 
to induce Charles to be content with a smaller grant than he 
had originally ^ked for The Commons, however, insisted 
on peace with the Scots, and on May 9, at the pnvy council 
Strafford, though reluctantly, voted for a dissolution 
After this Strafford supported the harshest measures 
Heurgen the fang to invade Scotland, and, in meeting 
toe objection that England might resist, he uttered the 
wo^ which cost him dear, “You have an army in Irc- 

1 ^° regular course of affairs, 

employed to operate in the west of 
Scotlandj— you may empW hero to reduce this king- 
Ke tried to force the citizens of London to lend 
He supported a project for debasing the coinage 


dom ” 

money 

and for seizing^bulhon'' in the Tower, the'” propertv of 
fomgn merchants He also advocated the pnrTasL I 
loan from Spam by the offer of a future ST 
was ultimately appointed to command the English army 


I London and had advised the king to take the initiative 
by accusing his chief opponents of treason On this the 
impeachment was hurried on, and the Lords committed 
Strafford to the Tower At his trial in Westminster Hall 
he stood on the ground that each charge against him, even 
if true, did not amount to treason, whilst Pj m urged that, 
taken ns a whole, they showed an intention to change the 
Government, which in itself was treason Undoubtedly 
the project of bringing over the Irish army, probably never 
seriously entcrtainod, did the prisoner most damage, and 
when the liords showed reluctance to condemn him the 
Commons dropped the impeachment and brought in a bill 
of attainder The Lords would probably have refused to 
pass it if they could have relied on Charles’s assurance to 
relegate Strafford to priinto life if the bill were rejected 
Charles unwisely tookpart in projects for effecting Strafford’s 
escape and even for raising a military force to accomplish 
that end The Lords took alarm and passed the bill On 
May 9, 1641, the king, frightened by popular tumults, 
reluctantly signed a commission for the purpose of giving 
to it the royal assent, and on the 12th Strafford ivas exe- 
cuted on Tower Hill (s n. g ) 

STRAITS SETTLEMENTS, the collective name given 
to the British possessions m the Malay P£nd.soi.a (see 
vol XV p 320, and Plato VI ), derived from the straits 
which separate the peninsula from Sumatra and which 
form so important a Seagate between India and China 
The Straits Settlements are defined, by letters patent 17th 
Juno 1885, as consisting of the island of Singapore (which 
contains the seat of government), the town and province 
of Malacca, the territory and islands of the Bindings (off 
Perak), the island of Penang, and Province Wellesley, 
with their dependencies actual or prospective The Cocos 
or ICxEUNG Islands (i/v). formerly attached to Ceylon, 
wore transferred to the Straits Settlements m 1886 
Tliese possessions have formed a crown colony since 1 867, 
previous to which they were administered as a presidency 
of the Indian empire Tlio governor, appointed for six 
years, is assisted by an executive and a legislative council 
Resident councillors are stationed at Penang and hlnlncca, 
and Since 1874 British residents have exercised supervision 
at the native courts of Perak, Selangor, and Sungei Ujong, 
and are assisted by a staff of European officials 

The followng nro tho am and population (with details of race 
airisions) of thq settlements — 
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iRfti IT “a. and 423,884 in 

1884 Tho racrenso is solely 
by imraigrotion of Cliineso and natives of India, for, 
while tho total number of births registered in Singapore Penanc, 
Malacca was in tho three j^ears’ 1881-M 
^ deaths were 37,151 1 In 1883 Cl 20G Chinese 

Penang, and, though tho influx 

laws S too if “tnugent Jrotectivo 

S Vidian Goicrnment, the stream of mimicration has 

SUS toTmfr «^-iber Wunoso “ 

too return ^n^]R«7 rt “i ^ory nluotnnt to fill up 

affected, liwevw* ^es, and conseqneutly the death rate, is 
the colonial hospitalsf beyond native skill, are often brought to 
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taxation (712,600 dolkis m 1E68 and 
pil5«.,/00 lu 18S4} The expenditure in the same period increased 
from 1,19/,!/ 7 to 3,652,771 dollars. In 1868 12,400 dollars \rero 
devoted toeducataon (95,600 in 1SS4) Pnblic works were credited 
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The Talne of the united imports and exiiorts was in 1867 about 
£14,040,000, and in 1883 it was estimated by Sir Fn.denck Weld at 
£38,624,200 The imports usually somewhat exceed the exports 
JIaIiACCA.— T he temtorj of Malacca lies between the nrer 
Linggi and the Kesang, winch separate it rospectirely from Snngei 
Ujong to the north west and the Moar district of Johor to the 
cast To the north it marches with Negn Sembilan i crest 
conservancy is beginning to be carefully attended to, and pepper 
growing has recontlj been started with suctess at Aria Kniah by 
Achmese settlers Tapioca and tin are among the exports, the 
latter, brought from the Selangor mines, being smelted in Urnlnpp.i 
The average birth rite in 1681-83 was 2046 and the death rate 2642 
The citj of Malacca has already been described, vol xr p 312 
Prince of Wales Island (or Penang] and Sinoafore are 
treated in separate articles. 

Proi ince WrELLESLFT, whicli lies opposite Penang, was at one 
time part of the Kedah temtorj, from which it is now separated 
by the Kwala Muda nver Southwards ,it extends (since 1874) a 
little to the south of the Knan nver and marches with Perak. 
The boundari ivas rectified by troati with Siam in 1867 Butter 
worth IS tho seat of the Government hcadgnarteis The country 
consists for tho most part of fertile plain, and the remainder, about 
one-eleventh of the whole, is low wooded hills (highest 1848 feet) 
Some of tho low land is rich dark alluvial soil, and much of it is 
sandv , in the hills a ferruginous saiidv loam of rather poor quality 
prevails Sugar growing lias long been a staple iiidustrv, and tea 
plantations began to be tormed in 1869-70 
Thf Dixdings belonged originally to the state of Perak Tho 
British territory extends some 26 miles from north to south 
Though it has a magnificent natural harbour, “it has not hitherto,” 
says Sir Frederick Weld, “been a progressive district But I 
thmk its time is at hand It produces tin, timber, and ebonv, 
and turtles frequent the neighbouring islands ” Binding Island 
lies off the mouth of the nver of tho same name 
Perak is an extensive tract of countrv, compnsmg the great 
part of tho basin of tho Perak nver (which runs north and south, 
almost parallel with tho coast of the peninsula, for upwards of 130 i 
miles, excluding the windings, before it turns abruptly west to j 
the Strait) and all the basin of tho Bernam nver The boundary 
toivards Patani cuts tho Perak nver at the rapids of Jcrain 
Paiyang The population of tho states is about 110,000, among 
tho more noteworthy tnbes being the Sakeis Perik was brought 
into closer relation to Bntaiii by tho treaty signed at Pankor 
(Pangkoro) in the Bindings, 20th January 1874, which authorized 
the appointment of a Britmh resident aud assistant resident The 
first resident, J "W Bin.h, was murdered in Kovember 1876, but 
Bntisli troops from India and China, under Geniral (Sir Francis) 
Colbome, soon suppressed tho insurrectionarv movement One 
column crossed from Larut to Kwala Kuugsa and defeated tho 
rebels at Kotah Lamnh, Enggar, aud Prok, and another advanced 
from ^nda Baru (where Mr Birch was buried) to Blnnjn, tho 
residence of the ex sultan Ismail, and*dhence to Kinta on the 
Kinta river, the capital of Perak As it was discovered that 
Abdullah, the ruling sultan, had been accossorv to tho murder of 
Mr Bitch, he was deposed in 1877 and banished to Maho (Sey- 
chelles) The residencj of Lower Perak was removed from Banda 
Baru to Bunan Sabatang, the place where tho Bidor and Batang 
Padang join the mam stream of tho Kunraa or Perak, and it has 
again been removed to Telnk Anson (TilnkMah Intan), lower down, 
tfie centre of the inland trade. Tho residency of Upper Ptrak is 
at Kwala Kuugsa Perak has made wonderful advance since the 
Its revenue was 312,875 dollars in 1877, and in 1884, at a 
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moderate estimate, 1,435, fio? In 1877 there was onlv one line of 
good road in tho countrv, — from Larut through the pass of Bukit 
Berapit to Kwala Kuugsa , now large tracts have been opened up 
with roads and bndle-inths. “ Rivers have been cleared of ob- 
structions, telegraph lines laid down, court houses hospitals, 
police stations kc., built, and a hue of railwav (3 miles) cou- 
structed from Port Weld, tho port of Lanit; at Tcluk Kartang, 
where vessels drawing 13 to 15 feet can enter to Taipcng (Thai- 
peng) ” T^o revenue is mainly denved from a dutv on tin, winch 
is Imgely mined in Lamt, kc. Tho mines of the Capitan China 
in 1883 pnxlnced to tho value of £105,000 Coffee and tea plant 
ing seem to promise well 

Selangor lies to the south of Perak, and consists mainlv of tho 
basins of the Selangor, tho Klang, and the Laiigat, of which the last 
two meet in a common delta to tho sonth of 3° K lat Previous 
to 1880 the seat of the Bntish resident and staff was at Klang, at 
the head of 13 feet navigation on the Klang nver , at that date it 
was transftrred to Kwala Lumpur, at tho junction of the Gorabah 


Ulu Lan^t, Siingio Pateh Rccko, Kijang, Ampagnan, kc. The 
mine at Am^pan was bought for 170,000 dollara bv SHicawre 
merchants The population of Selangor (50,000,-20,000 of tlicm 
Ohinwe) is rapnlly uicit«ismg hi immigration from Cliim, India, 
and Snmatnu Since tho close of tlieciulwar (1867-74) and tho 
acceptance of the Bntisli resident the coniitn has rapidh dcvcl 
oped At the month of the Selangor lies the town of tint name 
vnth rams of an old Butch fort and the stone on 11111011 the sultans 
of Selangor receive investiture At Klang, up Gio Klang nver, 
lies the pmcipal port of the coniitiy, now connected b\ railway 
with Kwala Lumpor (22 miles distant), the capital, ukidi has 
groira into a considerable town, with a hospital, G 01 eminent home 
rcsidmcy, ke. Tho sultan resides at Tugra, on a deltaic branch of 
the Langat Tlie revenue of Selangor iras estimated at 506,S77 
dollars in 1884 , but the ivar debt was still "lOiOOO dollars in 1883 

SONCEi Ujong (600 square miles, including Luknt and Siingti 
Riah, population 14,000, the greater part being Chinese) abosho^ 
steady progress. Its revenue rose from 67,000 dollars in 1874-75 
to 121,176 in 1884 European coffee and cocoa plantations and 
Chinese tapioca, pepper, and gnmhicr plantations are at work 

The mterferonce ot tho British Government is frcqiicntlv sought 
m the temtoij of tho Kcgn Sembilan (tho so called “ K me States" 
which arc now reallv seven in number), Sn Meinnti, Kiimbaw, 
Joholc, Jcllye, ^Inar, Jempolt, Segamet 

See Journal tjf the Straitt Aitalle Soelelu, Singapore Dmrdcn, TSe Jfatair 
Peninsuta ISSl lacher, Tiretreltart in J/ataua, M Nair Perat ami the 
Sfalam, 1S78 W R D Almeida, “ Gengraphv of Firak and balangorc, In J 
Poy Geoff See ISIC , Sir Frederick U cld Srnilta Scftlemrnf < In Preeeedmfft 
of Roffal Colonial Intitluie, ISSO-Sl Thf Straits Dtrecterp, ISjc and the irorks 
mentioned In tho article JIalat Fcsisanu. 

STRAIlSU^fD, a seaport and small mnnufactanng 
town in Western Pomerania, Prussia, is situated on the 
Strelasimd, an arm of the Baltic Sen, 2 miles wide, which 
separates the island of Eugen from the mainland, 115 
miles to the north of Berlin and 85 miles to the north 
west of Stettin The position of tho town on a small 
triangular islet, only connected with tho mainland by 
moles and bridges at the angles, has always rendered its 
fortification comparatively easy, and down to 1873 it was 
a fortress of the first rank. The quaint architecture of 
the houses, many of which present their cunons and 
handsome gables to the street, gives Stralsund an interest- 
ing and old fashioned appearance The three vast Gothic 
churches of St Nicholas, St Mary, and St James, erected 
in the llth and 15th centunes, and the town house, 
dating m its oldest part from 1316, are among tho more 
striking buildings The public library, founded in 170 % 
contains 60,000 volumes The manufactures of Stralsund 
are more miscellaneous than extensile, they include 
machinery, beer, oil, paper, playing-cards, and sugar 
The trade is chiefly confined to tho shipping of gram, 
malt, and timber, with some cattle and wool In 1884 
542 sea-going ships and 1964 riicr craft entered tho bar 
hour, which is protected by tho fortified island of Din- 
holm, and 513 ships and 1064 river-craft cleared In 
1882 tho port owned a fleet of 247 sea going ships, with a 
burden of 41,176 tons, besides numerous snnller craft 
below 60 tons. Tho population in 1880 was 20,481, in 
1885 28,981 More than a fourth of the inhabitants re- 
side in the Kmeper, Tnbseer, Pranken, and Harbour sub- 
urbs on the mainland About 1000 arc Eoman Oitho* os 
and 140 Jews 

Stralsuml was founded m 1209 bv Taromar I , prime ot Rugin, 
and, though several times destroved, steadilv prospered It was 
one of the five 'Wcndish towns whose allianC" extorted from King 
Enc of Korwav a favourable commcri.ial treatv in 12S t-S'’ , nnd in 
tlic 14th century it was second only to LulH.ck in the Hin»ealic 
League, Although under tho swai of thi dnkes of romennn tl e 
citv wis able to luainfam a markcif degree of jndcf>enu(n<e trlnrn 
IS still apparent m its municipal prinUges, it is also tin onlv 
town in I’rassii, with the cxceptiMi of Breslau, winch i.i'jnn intle- 
pondent municipal ecclesiastical lonsis orv Its 
svmpatliics placed it on tho side of Swovlen dnnii? the Tlnr*r 
I’-eara War, nnd in 1C3S it snccessfnih resisted n ri £? ef eleven 
weeks hi Wallenstein, who had swoni to nle it tho igh it 1 er 
chained to heaven.’ Ho was forced to rctm with the I'‘s cf 
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12,000 men, and a j early festival in the town still celebraUs the 
occasion. After tlic jjcacc of W tstphalia Stnlsuud was ceded with 
the rest of Western Pomciania to Sweden , and for more than a 

« 1 1 X.. 1 nvtfl .^ATiflirO AB illA 
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in Ills pliant thon^li ineifectual attempt to roubu Ins couutr\intu 
against the hreuch inrader^ 


STRANGE, Sm Eoboit (1721-1792), an eminent line 
engraver, was descended from the Scottish faniilj of 
Strange, or Strang, of Balcasky, Fife, and was born in the 
ilainland of Orkney, on July 14, 1721 In his youth he 
spent some time m an attorney s ofiSce , but, bai ing mani- 
fested a taste for drawing, be was apprenticed, in 1733, to 
Richard Cooper, an engraver in Edinburgh After leaving 
Cooper in 1741, he started on his own account as an en- 
graver, and had attained a fair position when, in 1745, he 
jomed the Jacobite army as a member of the corps of life 
guards He engrav ed a half length of the Young Pre- 
tender, and also etched plates for a bank-note designed for 
the payment of the troops. He was (ircsent at the battle 
of CnUoden, and after the defeat remained in hiding in 
the Highlands, but ultimately returned to Edinburgh, 
where, in 1747, he married Isabella, only daughter of 
Wilbam Lumisden, son of a bishop of Edinburgh 
In the following year he proceeded to Rouen, and there 
studied drawing under J B Descamps, carrynng off the 
first prize in the Academy of Design In 1 749 he remov cd 
to Paris, and placed himself under the celebrated Lo Bas 
It was from this master that he learned the use of the 
diy point, an instrument which he greatly improved, and 
employed with cik-cellent effect in his own engravings Li 
1750 Strange returned to England Presently he settled 
in London along with his wife and daughter, and super- 
intended the illustrations of Dr IVilliam Hunter’s great 
work on the Grand Uterut, published in 1774 The 
plates were engraved from red chalk drawings by Van 
Rymsdyk, now preserved in the Hunterian Museum, Glas- 
gow, and two of them were executed with great skill by 
Strange’s own hand By his plates of the Magdalen and 
Cleopatra, engraved after Guido in 1753, he at once 
established his professional reputation 

He was invited in 1759 to engrave the portraits of 
the prmce of Wales and Lord Bute, by Allan Ramsay, 
but declined, on the ground of the insufficient remunera- 
tion offered and of the pressure of more congenial work 
after the productions of the Italian masters His refusal 
was attribnted to his Jacobite proclivities, and it led to 
an acnmonions correspondence with Ramsay, and to the 
loss, for the time, of royal patronage In 1760 Strange 
started on a long-meditated tour in Italy He studied 
in Florence, Naples, Parma, Bologna, and Rome, evecut- 
mg innumerable drawings, of which many— the Day of 
^rregpo, the Danae and the Venus and Adonis of 'Titian, 
fte St COTilia of Raphael, and the Earberini Mogdalen of 
Guido, Ac— were afterwards reproduced by his bunn 
On the Continent he was received with great distinction, 
and he wk elected a member of the academies of Rome, 
Florence, Parma, and Pans He left Italy m 1764 and 
^ving engraved in the French capital the Justice and the 
Meekness of Raphael, from the Vatican, he earned them 
^ London in the following year 

in “ ‘^ese two cities, 

in the dihgent prosecution of his art In 1766 he was 

^''^"Porated Society of Artists, 
the exclusion of engravers from 

bndv^p It published an attack on that 

tnto Oie Rue and Progreseof 
of Arts at London, and prefaced by a 
long letter to Lord Bute. In 1787 he engraved W^Ps 
Apotheosis of the Pnnees Octavius and Alfred, and was 


rewarded with the honour of knighthood. He died in 
London on the 5th of July 1792 
In the technique of engraving Strange was a luastcr Ills 
line is tender anil flowing, without inonotonv or confuMon, and 
hts cxpres'-ion of flesh is clrninclenre’el hy unconinion dehest j ai d 
trans|Kiit.nc\ In draftsmanship his i orl s arc often defective 
After his death a F]ilcndid edition of re erred j'roofs of Ins 
engravings was I'-sued, and a catalogue of his worls, hy Charles 
lllaue, v\as published in ISIS hv Itudolph A\ eigcl of Dipni, 
fornung jiart of Le Graxciir cn laillc JM tf Set J/ mtnr* oj 6tr 
Jiohfrt UstraiiQ', Knt , and h\s LixAhn- in /ate ^Itidrcic J ttmisden, 
bv lames Ifeuniiitoun of Deunistoun, ISSfi 

STRANRAER, a royal burgh of M igtow nshire, Scot- 
land, IS situated on the North Channel, at the head of 
Loch Ryan, 7f miles north cost of Porlpatrick, and 39 
miles south south-west of Ayr In the centre of the town 
IS the old baronial castle of tbc 1 5th century occupied by 
Claverbouso wben he bold tlicofiiecof slieriff of Galloway 
The principal public buildings arc the old town bill, the 
new town hall and courthouse (1873), and the academy 
(1845) A reformatory provides accommodation for ICO 
boys, and there is a combination iioorhouso for the county 
and a few parishes beyond it Tlio town jiosscsses a 
library and public reading-room The harbour, which 
IS tidal, only admits the entrance of vessels of 150 tons, 
but there is good anchorage in the loch, and the east pier 
permits of the approach of largo steamer-,, which ply in 
connexion with the railway daily to Larne in Ireland 
There is also steam communication with Glasgow, Liver 
pool, and other towns , but since the construction of the 
Girvan and Portpatnek Railway tbc trade of the jiort has 
been on the deebne The pnncijial import is coil, and 
the principal exports arc agricultural produce' The town 
n Cecily dependent on agriculture The fishing industrx 
IS of minor importance The jiopulation m 1881 of the 
royal burgh (area 55 acres) was 3455, and of the police 
burgh 6342 The town was created a burgh of barony 
in 1596, and a royal burgh in 1617 In 1885 its parlia- 
mentary representation (it had been one of the Wigtown 
burghs) was merged in that of the county 
STRASBUBG (Gcriie htravburq, Fr Stnis/jourg'), the 
principal town of Alsace, and n fortress of the first rank, 
is situated at the junction of the 111 and the Breusch, 
about two miles to tbc west of the Rhine, in one of 
the most fertile districts iii the upper Rhenish plain 
It lies about 90 miles to the north of Easel, 250 miles 
to the east of Pans, and 370 miles to the southwest 
of Berlin Since 1871 ru xAy - v 
it has been the seat ^ ' 

of government for the 
German crownland of 
Alsace Lorraine (Elsoss 
Lothringen), and it is 
also the see of a 

Roman Catholic bishop Environs of Strwbnrg 

and the headquarters of the I'lth corps of the German 
army 

The town proper is dmded by the arms of the HI into 
three parts, of which the central is the largest and most 
important. Most of the streets are nairow and irregiilar, 
and the quaint aspect of a free medimval town has to a 
maintained The quarters which 
suffered most in the bombardment of 1870 have, how- 

St cS TfortifiSn? wub Ibe 

or®ith3ra?®v^“i‘ prominent budding is the minster, 
Its present form represents the 
1 the cty-pt dates from 

Bnmn the apse shows the transition from the 

Romanesque to the Gothic style, and the nave, fimshed 
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in 1276, IS a fine specimen of pure Gotliic. Of tLe 
elaborate west faqade, with its smgulai screen of double 
tracer!, the original design was furnished by Erwin of 
Steinbach {c 1318) The upper part of the fagado and 
the towers were afterwards completed in accordance 
with a different plan, and the intricate open work spire 
on the north tower, 465 feet high, was added in 1436 
The sculptural ornamentation both without and within 
IS very rich The astronomical clock in the south tran- 
sept, constructed in 1838-42, contains some fragments 
of the famous clock built by Dasypodius in 1571 The 
church of St Thomas, a Gothic building of the 13th and 
14th centuries, contains a fine monument to l^Iarshal Sa\e, 
considered the chef (Toniv) e of the sculptor Pigalle Other 
notable buildings are the Temple Neuf, or Neukirche, re- 
built since 1870 , the old episcopal palace (1731-41), now 
the librarj , the old prefecture , the theatre , the town- 
house , and the so culled “ aubette,” containing the conser- 
^ atoriuni of music The university of Strasburg, which was 
supprcssicd in the French Eoiolution ns a stronghold of 
Gorman sentiment, was reopened in 1872, and now occupies 
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a handsome new building erected for it in 1884 The 
'unuersity and town library, containing about 600,000 
volumes, consists largely of the books sent from all parte 
of Germany to compensate for the town library destroyed 
in the bombardment of 1870 The precious incunabula 
and manuscripts which then perished are, howeier, irre 
placeable General Kleber, who w as a native of Strasburg, 
aud Gutenberg, who spent part of his hfo here, ore both 
commemorated by statues Many private houses are most 
quaint and interesting illustrations of timber architecture 
Pleasant public parks and gardens fringe the town 

The population in 1880 was 104,471, including 51,869 
Roman Catholics, 48,691 Protestants, and 3521 Jews In 
1885 the total population had risen to 112,091, showing an 
increase of 7 29 per cent The town, strictly so called, does 
not contain more than 90,000 inhabitants, the rest bejo^- 
me to the suburban ^ illages Even before the ww of 1 8 / 0- 
71 more than half of the inhabitants spoke German as 
their mother-tongne, and this proportion has probably been 
somewhat increased since The sympathies of the people, 
however, like those of most of the Alsatians, lay witU 
France, and it wiU require the growth of a new generation 
to bring about a complete reconciliation to Gorman rule 


Tho chief indiistnos of Strasburg oro tunning, browing, and tho 
making of stool goods, maohinoi'} , and tobncto 1 o Uicso must bo 

added tlio stall-fattonmc ol geeso for its celebrated pulis de fme 
geas, an occiqmtion wliitli forms a most usolul soni'cc of income to 
tho poorer classes Tho annual value of these * ‘ fat li\ er pics ” sent 
out from Strasburg is o\ er £100,000 Tho position of tlio town at 
tho interaottion of natural lughwajsbotucen Franco and Germany, 
Switzerland and Belgium, early made it a place of considorablc 
commoroial importance, and it now carries on a brisk trade in 
agricultnral prodneo, hams, sausages, sauerkraut, and hops Its 
full doi clopmont m this direction, tliough fai cured by tho canals 
connecting tho Bhino with the Rhone and tho Jklarm, has been 
somewhat hampered by the iron girdle of fortifications 
Strasburg has alwajs been a place of great strategic importanco, 
and ns such strongly fortibod Tho pentagonal citadel constructed 
by Vnuban in 1682-^1 was destroy od during the siege of 1870 The 
now German system of fortifications consists of a gudh of fourteen 
dotacliod forts, at a distance of three to five miles from the tontro of 


tho town Kohl, tho ttte de ponl of Strasburg, and soi cral villages are 
inchulcil within this enceinte, and thico of tl 


: the outworks lie on the 


right bank of tho Rhino, in tho territory of Baden In cose of need 
a groat part of tho environs can ho laid under water hr tho garrison 
The site of Strasburg seems to Im o been ongiimlly occupied by 
a Celtic settlement, which tho Romans conquered and replaced by 
tho fortified station of Argcntoratiim, afterwards tho headquarters 
of tho eighth legion In tho year SB7 tho oinporoi Julian saved 
the frontier of the Rhino by a dccisiro v ictory gamed hero ov cr tho 
Alomamii, but about half a century later the whole of tho district 
now called Alsace fell into tho hands of that Teutonic people 
Towards tho end of the Bth conturv tlio town yiassod to the 
Franks, who named it Stmtahurgim Tho famous '‘Strasburg 
oaths” (soo Geumaitv, vol x p 480) wore taken hero in 842 , ami 
111 928, through tho liomago paid by tho duke of Lorraine to 
Henry I , began tho connexion of tho town with tho kingdom of 
Germany wliicli was to last for more than soi on centimes Tho 
bisiiopncof Strasburg was founded in tho Merovingian period, and 
soon attained groat wealth and importance Tho early history of 
Strasburg, ns in tho ease of most episcopal cities, consists mainly / 
of a rccoid of tho struggle between tho bishops and tho citizcns,-- 
tlio latter, as they grow in wealth and power, fooling tho fottcre of 
ecclesiastical rule inconsistent with their full development The 
conflict was finally decided in fav our of the citizens by the battle 
of Oborhausbcigcn in 1262 , ond tbo position of free imperial city, 
which had been conforrod upon Strasburg by Philip of Swabia, 
vvais not again disputed Tho throwing off of tho episcopal v oko 
was follow cd bv an internal rovolntioii (1832), which admitted tho 
gnil^ to tt share m tho government of tho city and impressed upon 
It tho democratic character that it boro down to tho French Hev olu 
tion Strasburg now became one of tbo most flourishing oi all the 
iniponal towns, and the names of nativ cs or residents like Sebastian 
Brant, Taulor, Fisclinrt, and Goilorvoii Kayseraberg show that its 
pre oniinonco was not confined to tlio matcnal sphere On the omcr 
hand, its fair fame is sullied by such acts ns tho hnmmg in 1349 oi 
2000 Jews, accused of causing a ytcstilonco by poisoning tlic wells 
In 1381 Strasburg joined the Stadlobund, or Swabnm League, ami 
about a century later it rendered efficient aid to tlio Swiss confodcr 
ntos at Granson and Nancy The Reformation found re^y accept 
anco at Strasburg, its foremost clianipion hero being Jlartiii Bueor, 
and the city was skilfully piloted through tho cn^iing ponod of 
religious dissension by its “stndtraeister Jfoo’j Stum, who so 
curS for it very favourable terms at tbo end of the Schmalkald 
War In tbo Thirty Years’ 'WarStrashurg escaped vnthout inolcsta 
tion by obsen mg a prudent neutrality In IbSl, during " of 

peace, it was suddenly seized by Louis XIV , and tins uimistifiablo 
action rocoiv od formal recognition at tho pcaco of Rysvviol m I 607 

Tho immediate efleot of the change of snpcriora was a partial 

in favonr of Roman Cntbohcism, but tto city ““P‘1 
German until the Fwiich Revolution vvhen it vias ^opmed of ita 
nrivnloces as a free town and sank to the level of a Frciicli P™'^" 

siLrably W tho bombardment, but all tracts of tho havoc have 
now disappearetk 

BTRASS, or Paste See Glass, voI x p 666 

STRATEGY See Wae v- 

STRATFORD, usiinlly designated STr^roRDOA-Aiois, 
a morkeUown and municipal borough 
Shire near the Gloucestershire border, is pl“^J 
SSVft. Avon, on 07 * 8 

innd nuta ^ ^ 
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STRATFORD 


reign of Henry YIL, and -vndened in 1814, by a bridge 
of nine arcbes, built of brick in 1826 , and by a foot-bridge 
erected in 1867, at a cost of j£500, on the site of a foot- 
bridge originally erected m 1599, and rebuilt in 1812 The 
^rreets are wide and regular, crossing each other generally 
at right angles, and, says J 0 Halhwell-Phillipps, “ with 
the exception of a few diffused buildings, scarcely one of 
which IS in its onginal condition, there is no resemblance 
between the present town and the Shakespearean borough ” 
(compare article Shakespbabe, yoL rsi pp 7 ilsq ) The 
church of the Holj Tnmty occupies the site of a Saxon 
monastcrj, which existed before 691, when the bishop of 
Worcester receu ed it in exchange from Ethelred, king of 
Jlercia It is a fine cruciform structure, partly Early 
English and partly Perpendicular, with a centi^ tow er and 
lofty octagonal spire It was greatly improved in the reign 
of Edward UL by John de Stratford, who rebuilt the south 
aisle He also in 1 332 founded a chantry for priests, and 
in 1351 Palph de Stratford built for John's chantry priests 
“ a house of square stone,” which came to be known as the 
college, and in connexion with which the church became 
collegiate The present beautiful choir was built by Dean 
Balshall (1465-91), and in the reign of Henry VII the 
north and south transepts were erect^ The mural monu- 
ment of Shakespeare, who is buried in the chanp^l^ is of 
special interest from its e&gy of the poet, undoubtedly 
an authentic representation, though somewhat altered and 
damaged by time The foundation of the chapel of the 
guild of the Holj Cross was laid by Robert do Stratford 
The guild, to which both sexes were admitted, was in exist- 
ence earlj m the 13th century, and it was incorporated by 
a charter from Edward III in 1322 It was dissolved in 
1547 Tlic house in which Shakespeare was born still 
stands,— although its external appearance is much altered, 
— and an apartnient is by immemonal tradition pointed out 
as his birth room In 1597 Shakespeare purchased Hew 
Place for his residence (see voL xxi p 765) Shakespeare’s 
house was pulled down by Sir John Clopton in 1702, and 
the large new mansion erected on its site was pulled down 
by Sir Francis Gastrell in 1759 Chiefly through the exer- 
tions of J 0 HalhweU PhiUipps, the site of Hew Place was 
purchased by public subscription, and in 1876 handed over 
to the trustees of the birthplace. The old theatre, which 
had occupied jjart of the ground, was taken down in 1872 
“f pQo memorial theatre was erected at a cost 

of w30,000 The other pnncipal buildings of the town are 
the toivnhalh originally erected in 1633, almost entirely 
rebudt m 1 < 6 1 -68, after having been severely injured by an 
explosion, and greatly altered in 1863 at a cost of £2000 
the market-house (1820) , the corn exchange (1850) , the i 

Thi^Tflw and the new hospital (1884) 

emmmar school, where Shakespire iL 
ceiicd his education, was founded in 1553 The town is 
Aieflv dependent on the agriculture of the neighbourhood, 
T^e population of the borough in 1871 was 7183, and in 

It than the 7th 

from innndatiom. « 15SS. ? “ 1 V 9 I 

miles b\ rad south-Mc:! nf Clair), about 45 


200 inhabitants, but between 1871 and 1881 its popu- 
lation rose from 4313 to 8239 It has a town-hall, ex- 
tensive repairing shops, and several manufactures 
STRATFORD DE REDCLIFFE, Steatfohd CANmN'o, 
Viscount (1786-1880), diplomatist, was the first cousin 
of George Canning the statesman, and the youngest son 
of Stratford Canning, who, having been disinhented for 
marrying beneath his rank, settled m London as a mer- 
chant in Clement’s Lan^ where young Cannmg was 
bom 4th Hovember 1786 Shortly afterwards the father 
died, and the family removed to Wanstead, the boy 
attending the village school and afterwards a school at 
Hackney until 1794, when he went to Eton. Ultimatelj 
he became captain of the school, and he also manifested 
his hterary predilections by pubhshing, m conjunction 
with Wellesley and others, a collection of essays entitled 
The Mimatvre In 1805 he was elected scholar of King’s 
College, Cambridge, and, while still nttendmg the umver- 
sity, became in 1807 pr6cis writer to his cousm, who had 
been appointed foreign minister At the close of the 
year he went to Coiienhagen as one of the secretaries of a 
special diplomatic mission, and after his return he was 
appointed in June 1808 first secretary at Constantinople 
On the removal of his chief Mr -Adair to Vienna in July 
1810, Canmng remained minister plempotentmry, malnrig 
use of the ojiportumty to give indications of that over- 
mastering purpose and bold yet subtle diplomacy which 
were to have such an important influence on the history of 
the Eastern question In 1812 he succeeded in efiecting 
the treaty of Bucharest between Rnssia and Turkey, 
which was signed on the 12 th hlay, shortly before the 
arrival of his successor , This was properly the inaugura- 
tion of that English influence in Turkey which did not 
cease until uithin recent years The treafy was also of 
immense immediate advantage by freeing the Russian 
army to act against Hapoleon, and on his return to Eng- 
land Cannmg was rewarded by a pension of £1200 a year 
He remained in London, occupying himself with liteza- 
ture, and contnbuting some articles to the Quarterly 
SeoieiB, then newly founded, until m May 1814 he was 
appointed by Lord Castlereagh minister plempotentiaiy 
to Switzerland, where he succeeded m effecting the federa- 
faon of the cantons as a neutral state He returned to 
England m 1817, and in August 1820 was sent as plem- 
potentiary to the TJmted States, to arrange certain out- 
stending differences between the States and England, but, 
although a convention was signed 13th March 1824, this 
was rejected by the American senate, and matters for 
several years remained, so far as any actual arrangement 
was concerned, m statu quo In October 1825 Canning 
^ sent on a second commission to Constantinople, chiefly 
to promote the independence of Greece, but after long 
and compheated negotiations the attack, without the 
knowledge of the ambassadors, on the Turkish fleet by 
J ^ Codnngton at Havanno, 20th 

T conference then bemgheldtobe 

necessary the with- 
drawal of the ambassadors from Constantmople They, 

to^rds the close of the 
thi ultimately Turkey was compeUed, by 

the treaty of Adnanople, 14th August 1829 followimr a 

on GraecTfuS 

to Vn 1 ™S®®®nt of a frontier limit On his 
I 'if J ^ England Canning was made G C B In 1898 

S™ ^ House of (SLonsTor oil 

when different boroughs until 1841, 

Turkey ambassador to 

^nnng the next twelve years he graduallv sne- 

g ms wnolesome awe, by convmcmg him, not 
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nierol} of his sincere interest in the welfare of Turkey, 
hut of his solo ability to thwart the wiles of the Sussian 
emperor There is no doubt a certain degree of exaggera- 
tion in Kinglako’s description of Canning as the “Great 
Elchi,” at whose slightest frown the Turks were ready to 
quail, and b} whose matchless skill and coolness the em- 
peroi Nicholas was placed at his wits’ end , but the con- , 
suinniato ability with which he managed the negotiations 
connected with the question of the Holy Places, so as to 
place the emperor as much ns possible in the wrong, and 
to render his act of hostilitj on 3d July 1853 — winch led to 
the Crimean war — unjustifiable, cannot be denied During 
the war he retained his position at Constantinople, but at 
its conclusion ho returned in 1S5S to London In 1852 
ho had been raised to the peerage with the title Viscount 
Stratford do Bcdclifte His later j ears were spent chiefly 
111 retirement, and, except w hen the Eastern question came 
prominently into notice, he took little part in political dis- 
cussion On Eastern politics ho contributed sci eral papers 
to the Tiinei and the Xmeteenth Ceniiny Ho died with- 
out surviiing male issue 14th August 1880 
His essays were collected and published in ISSl under tbo title 
of tbo Easton Question, witli a niomorinl preface by Deau Stanley 
A memoir by Stanlov Lane Poole is in propiration 

STEATO Sec PeiwIpatetics, vol xvm p 545 
STKAUBING, an ancient town in the most fertile part 
of Lower Bavaria, is situated on the right bank of the 
Danube, 25 miles to the south-east of Eatisbon Its oldest 
and most characteristic building is the taU square tower 
of the town-hall, with its five pointed turrets, dating from 
1208 The church of St James is a good Late Gothic edi- 
fice (1292-1512), with some paintings ascribed to 'Wohl- 
gemuth, and tlio old Carmelito church contains a handsome 
monument to Duke Albert II of Bav ana The industries 
of Straubing are tanning, brewing, and trade in gram and 
cattle The population in 1880 was 12,625, nearly all 
Eoman Catholics 

Straubing is a town of remote origin, believed to bo identical with 
the IJoman station of Scrviodurum In definite biston, however, 
it IS know II onlv as a Bav wan tow n, and from 1333 to 1425 it was 
tbo scat of the collateral ducal lino of Buern Straubing Its cUief 
historical inh^rcst attacbcs to its connexion with the unfortunate 
V^ncs Bornnicr who lived at the chateau hero with her hustond 
buko Albert HI During the latter’s aliseiico his father Duke 
Ernest, ewspemted at the incsalliancc, cruelly and uiqustly con 
domiicd his son’s low bom wife to death, and caused her to bo hurled 
into the Ilmube from the bndgo (1435) A chapel in the church 
yard of St Peter’s is said tocovcrjier remains. Fraunhofer the 
optician was born at Straubing in 1757 

STRAXJSS, David Feiedrich (1808-1874), author of 
the Lchen Jeni, was born at Ludvvigsbiirg, near Stuttgart, 
January 27, 1808 He was the son of a small tradesman 
who loved literature and thought more than business, and 
lus mother was a bright intelligent woman whose piety was 
practical rather than meditative, while she had an open 
oy e for the beauties of art and nature. In his thirt^nth 
X ear the hoy was sent to the evangelical seminary at Blau- 
bonren, near Him, to be prepared for the study of theo 
lo«»T Amongst his school-feUows were youths destmea to 
bMome equally distiuguished with himself, of whom no 
has given sketches in his Christian Maillin Aiuwgst 
the principal masters m the school were Profes^rs Ivem 
and E 0 Baur, who infused into Iheir pupils above all a 
deep love of the ancient classics In 1825 Strauss pissed 
from school to the university of Tubingen The co^e of 
study was two years of philosophy and history and three 
of theology The professors of philosophy failed to 
interest him, and he accordingly followed pretty much lus 
own devices m tins field, devoting himself especially to 
SchcUing, the writers of the romantic school, Jacob Bofim^ 
and even to somnambulistic and other modern siqwrsti- 
tions lu 1826 his previous teachers, Kern and Baur, 


removed to Tubingen, and the latter introduced him to 
the wTitings of Schleiermachcr, winch awoke his keen 
dialectical faculty and delivered Iiini from the vague- 
ness and exaggerations of romantic and somnambulistic 
mysticism, whilo fora time he found satisfaction for his 
religious nature in Schleiermaclier’s idea of rehgion In 
the last 3 car of lus stay at Tubingen be read w ith M irklin 
Hegel’s PJianomenoloqie, winch was the beginning of lus 
abandonment of Schleiermachcr for HegeL In 1830 he 
passed his eimmination brilliantly, and became assistant 
to a country clergyman, and was greatly beloved as 
preacher and pastor by the parishioners After nine 
months in this position he accepted the post of professor 
in the high school at Maulbronu, having to teach Latin, 
history, and Hebrew Hero also he w as most successful 
and highly valued But in October 1831 ho resigned his 
olhee ui order to study undei Schloicrmacher and Hegel in 
Berhn Hegel died just as ho arrived, and, though ho 
regularly attended Schleicrmachei’s lectures, it was only 
those on the life of Jesus which exercised a very povv crful 
influence upon him It was amongst the followers of 
Hegel that ho found kindred spirits Under the leading of 
Hegel’s distinction between “ Vorstellung ” and “ Begriff,” 
he had already conceived the idea of his two pnncqial 
theological works — the Zife of Jesus and the Chiistian 
Dogmatics In 1832 he returned to Tubingen and hecnnio 
repetent in the umv ersityr, lecturing on logic, history of 
phiiosoplir, Plato, and history of ethics, with great success 
But in the autumn of 1833 he resigned this position in 
order to devote all his time to tho completion of his pro- 
jected Life of Jesu^ In a year the manuscript was fin 
i&hed, and in 1834 tho first v olumo and in 1835 the second 
were given to tho world The work produced an immense 
sensation and created a new epoch in tho treatment of 
tho rise of Christianity Tho chief replies to it were 
by Tholuck, Neander, A Schweizer, Ullmann, and Bruno 
Bauer In 1837 Strauss rephed to his critics {Sit eitsehritien 

zur TtrtheidiqiingvieinerSckiift^beidasLcbenJesii) In 

the third edition of the work (1839), and in Zim 
tuedliche Blattei, he made important concessions to his 
critics, which he withdrew, however, m the fourth edition 
(1840, translated into Enghsh by George Eliot, with Latin 
preface by Strauss, 1846) In 1840 and tho following 
j ear he published his Ckiistliche Glaubinslehre (2 vols), 
tho principle of which is that tho history of Christian 
doctrines is their disintegration Between tho publication 
of this work and that of the BlaiUi he had been 

elected to a chair of theology in tho university of Zurich 
But tbo appointment provoked such a storm of popular 
ill-vnll in the canton that the authorities considered it 
wise to pension him before he entered upon his duties, 
altliougli tills concessiou came too late to sa'c the Goi ern 
ment "V^ith Ins Glaubcnslelnehe took leave of thcologv 
Jor upwards of twenty years In August 1842 ho married 
Agnes Schebest, a cultivated and beautiful opera singer 
of high repute, but not adapted to be the w ifo of a scholar 
and literary man like Strauss Five years afterwards, 
when two children had been born, a separation by arrange- 
ment was made Strauss resumed his literary activ ity 
by the publication of Do Bomantder aur dem 2 hrone der 
CTsaicn, in which he drew a satiriral parallel between 
Julian tho Apostate and Frederick AViIham I\ of Pniaia 
flS47^ In 1848 ho was nominated as member ot tJio 
Wnkfort parliament, but was defeated Ho was elected 
for the IVurtemberg chamber, but 
sorvative that bis constituents requested I**"* ^ 

scat He forgot his political f ^ 

duction of a senes of biographical 
for him a permanent place in German Iitcrat C ^ 

Lcbcn, 2 v ok. 1849, Christian Jlarlhn, 18^1, 1 nsehlin, 
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REiMvrcs) he rctumea to incoiogj, i»v. ... 
wards (1SG4) publi^^hcd Ins n fr » /n^ DfiiO /«• 
Toll (4tli cd , 1877) It foiled to produce on cfTicl com 
parable vnth that of the fin.t Lxf^, but the rq.hta lo U [ 
Tccrc man;, and Stnu<« anor-cred them in lii.^ i-ainpliltt Ih' • 
JMhtn itnd dn Gan at (1S6'>) directed ^pociall; airain..t , 
Schcnkcl and Ilcncr'tcnbcrg IIis CAn^'r* d * Glmd^i • 
vnd dfrJfctrc do (.aJadiU (ISG'O a «^t.\cre criticiM.i of 
Schleicrmacher.. Iccturts: on the life of Tciiis uhich utru 
then first publi'^hcd Trom ISC', to 1872 ‘^tnu ■. tl did j 
in Darniitadt, uhcrc he made the I'Lr'onal acqinintan c . 
of the princess Ab\.c and the crovitt prtne. ■> of (.crinant, [ 
rccei'inii from both ladies man; iiiarl^i of {"titni _ltt 
1870 he published hw lecture-, on Tu't nr (Id cl 1‘.72) 
which were written for the princi.'-. \hf' and ddir.'r.d 
before her In the work-, of the e \..ar it ‘'-tmid tlat 
the truth of Chri-tianit; had hty-amc ^till more probh matte 
to Straus' and this was more obtioU' than e ter in hi*: next 
and last important work hia confess on and final siimman 
answer to the four gr^at que-stions — kre we (’hri'tiansl 
Have we atill religion? "What is our conception of the 
world 1 How are we to rciuhte our livi.> 1 (jPrr Altr i » I 
d^r Aei/r Glatdt 1872, llth cd , It"-!, I ndt h translition 
by M Blind, 1871) The work produced a t,rtat<r s.n a 
tion than his fir-t Liri or frntt, and not ka.st nnions; t 
Strauss s own friend'- who wondered at bis one stdr .1 \uw 
of Chnstinnitv he jirofi-S'.d abandonment ol all ij.ir.ttnl 
pliilos3ph\, the stranue inconsistencies of his thouh* hi i 
scientific crcdiiht; , and the otTin'ico form of his n'^n* Ilf's 
To the fourth edition of the book he addiil a ^l^ j 
als Voncirl (1870) Tlio sanio ;car smiptoms of a fajal ^ 
malady appeared, and death folio red Iibrnar; 7, 1S7-4 ' 
Though his last book rcnouticcd m almo t frno'nus Ian 
guage the hope of immortalitj, he read I’latos J’/frd in 
the Greek dimng his last da\ s, and /cllcr s\j s ‘ ht« fnend- 
bade him adieu with feelings smli as Plato has d< '•■il‘'.l 
at the end of that dialogue ' 

Sirau's's nund iras almo t ei..lu.sivclv anaUti-al and cnti si 
witliont depth of religions feelin", o- philo op’u al p ntira*ian 
histoncal svmiatln IIis work wm aeoonli Ji rss..]v cf -I'n -* 
ire, and, s-are when he waa di-alinc; with n kin Insl ^pn* 1 r faili-d as 
an histonan, hiognphc- and cntic, »tnV.inglv lUrstrating Gc* tl o s 
p'wfoundiv tnie pnnciple that loving SMUpa'hi is c tt‘ial for 
}irodnctiic cntici'm lIi? fiRit Z’le of tm . « n dinctrd again* 
not onlv the traditional ortiiolox vii-iv of the Gosp 1 narnlivi« 
bnt likewise the rationalibtic treatment of them vhith r nftr* th« 
manner of Hcimanis or that of ranlti* Tli" niMhical th i>n 
that the Chns of the Gospr],, excepting the ino t mcagrs outline 
of personal histon, was the unintentional creation cf the rarh 
Christian Messianic expectation In apphid with nn.nilr<a Ti.,onr 
and mechanical incnnsideration to the narratnis J,nt his oik'-i 
bons were based njion fatal difccts, i>o itiic an I negatiit He 
held a narrow thcorv as to the mirac ilons, a still narrower ns to 
the relation of the divine to the human, and h" had no true njra of 
the nature of historical traditio i, while, as C I Ilaur e-omplaincd, 
his enbnue of the Gospel historv had not been p'rceded l>\ the 
essential preliminarv cntiqne of tlie Go«p Is tb. ms 1\ cs 11 ith a 
broader and deeper philosoplis of religion, juster canons of histnneal 
criticism, with a more exact knowledge of the date and oriem of 
the Gospels, Ills ngorons application of the mvtluc.il thcon''with 
itedestroctive results would have been impossible In Ins second 
conewling something to C F Baur, he adheres 
substantiallv tohis mithieal thcorv, while he seeks to make good 
owe dcfectof the first Life bv snpplvinga prenons examination of the 
Gospels Bnt this examination shows little independent rcseareh 
b ing warccli more than tho adoption of the conclusions of C F* 
earlier disciples. Another adi ance on the first work 
IS the of a sketch of the histoncnl facts of the life of 

Jesus and of hu religious character, but he adheres to his tarlv 
*hn^r‘’'i the relation of the diwnc and the 

nf to apprehend the true mission of the founder 

of “t™atc of the religions mission 

of Jesus, and of the histoneal trustworthiness of the Gospels is far 

G/aule As m his philosophical development he exhibited waver 
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sTiouslj injiipal ^trai. b a'tb 1 t 1 fa n ri, nrd 

bis dtilic' a’ til Sjw-l '•nlp’i Mxa ^ I84i‘ li rr-nn.id 

aulb bis band to the I npi tal '\oU ’•gart. i wl cbtL'nc- 
fortb I'cminc the 'I'l.ii. cl In tno * nnn'ireil' .lyct* * 
'fliri o who enjoaed tie iirii.lf..f of 1 'rn.. him re-rdort 
there rould in'iir ftr^ t tin woitibrful d'brara of the j - 
forniance ov<r a Inch tic nust.f p-c ib J with n qjt ' 

jiowtr which f.a urtd the jicrKr* o i of tarn mimiti t 

vnanrr In 1844 ‘atniis-. l-ajnn nnotbr- iitinsixe *.n(s 
of tour' Inl*'l0b' re aiaitcil 1 ondon anl nft. r In* f-ri. 
aacll concert, aw < eorlcd down the lliaitn - ba n squadron 
of boxts, in one of aabicb a band plaa id tui’cs in bi* lionour 
This a\a.s bis Ixs' j ublic tniimpb On Ins rcMim to \ tenna 
he was nttacked watb t-cxrkt fixer, of wbicb be didl Ft]v 
tember 21 1849 

Strauss ras survjvtdba tlir crons — Jo' ann{ls •*! I?;'!, Jeeph 
(ISJT—IS.O) and Mwarel (Isi-*! ISif rH rhnn have di‘‘in* 
gurelied thcmsclvts ns conn* .rv i>c dsnr. mes an 1 a«'i**cd in 
recruiting the ranks and i>ir{H tcntim, t» e tnditio-s cf the s* 11 
famous band 

f>TlvAHPSDVIlCKIILDI,lIrrcT:ir{b 17''0, d 186'>), 
an eminent French entomologist, xvxs the author of nna 
tomical works of exquisite precision and fulness of detail 
1 ^ 0 of these (bis monognpha of the anatomx of the cock 
chafer and of the cat) arc jicmiancnt classics of which tho 
infincncc has aided grealix m raising the standard ol 
zoological works. 

(T’ raniina) Apart from its interest 
as a dessert fruit (see IIorTictJiTrn, vol sen p 27C), tho 
strawbeny has claims to attention hx re ison of the jiccu* 
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bantios of its structure and the oxcollcnt illustrations it 
odors of the inliorcnt power of variation possessed by the 
plant and of the success of the gardener in availing himself 
of tins tendency The genus Fiagaiia consists of a small 
number (three to four, according to Hooker) of species, 
natiio of the temperate regions of both hemispheres, as 
w ell as of mountain districts in warmer climes The tufted 
character of the plant, and its habit of sending out long 
slender branches (runners) which produce a new bud at 
the oxtreniitj, are well known The leaves are usually 
palmately three-parted, but the number of leaflets may bo 
increased to fiio or reduced to one AVliile the flower has 
the tj pical Rosaceous structure, the so-called fruit is very 
peculiar, but it inaj bo understood by the contrast it pre- 
sents with the “ hip ” of the rose In the last-named plant 
the top of the flower stalk expands as it grows into a vase- 
shaped cavity, the “hip,” within which are concealed the 
true fruits or seed \csscis In the rose the extremity of 
the floral axis is concaio and bears the carpels in its 
interior In the strawberry the floral axis, instead of 
becoming concave, swells out into a flesh}, dome shaped or 
flattened mass in which the carpels or true fruits, commonly 
called pips or seeds, are more or less imbedded but never 
wholl} concealed A ripe strawberry in fact may bo 
aptly compared to the “fruit” of a rose turned inside 
out 

The common wild straw beny of Great Britain, which 
indeed is found throughout Europe and great part of 
North America, is F lewr, and this was the first species 
brought under cultivation in the early part of the 17th 
centur} Later on other species wore introduced, such as 
F elahor^ a European species, the parent stock of the 
hautbois strawberries, and especially F virgtniana from 
the United States and F ehtloenm from Chiloo From 
these species, crossed and recrossed in larious manners, 
have sprung the vast number of different varieties now 
enumerated in catalogues, whose characteristics arc so 
inextricably blended that the attempt to trace their exact 
parentage or to follow out their lineage has become impos 
sible It must suflice to say that the varieties at present 
cultivated laiy in the most remarkable degree in size, 
colour, flavour, shape, degree of fertility, season of npen 
mg, liability to disease, and constitution of plant Some, 
ns previously stated, vary in foliage, others produce no 
runners, and some vary materially in the relative devoli^ 
ment of them sexual organs, for, while in most cases the 
flowers are in appearance hermaphrodite, at least in struc- 
ture there is a very general tendency towards a separation 
of the sexes, so that the flowers are males or females only 
as to function, oven although they may bo perfect in con- 
struction This tendency to dicccism is a common cliarac- 
tcristic among Fosaeee;, and sometimes proves a source 
of disappointment to the cultivator, who fimk his plants 
barren where he had hoped to gather a crop This happens 
an the United States more frequently than in Britain, but 
when recognized can readily be obviated by planting male 
varieties in the vicinity of the barren lands ^ 

alluding to the vast amount of variability in the 
“ fruit,” — a change effected by the art of the horticultumt 
in loss than three centuries,— contrasts vnth this variability 
-the fixity and permanence of character presented by tno 
true fruits, or pips, which are distributed over the surface 
of the swollen axis. The will and art of the gardener have 
been directed to the improvement of the one orga^ wiiiie 
he has devoted no attention to the other, which conse- 
ouently remains in the same condition ns in the wild plant 
Too much stress is not, however, to be laid on this poin^ 
lor It must bo remembered that the foliage, which is not 
specially an object of the gardener’s “selection, neverthe 
Jess varies considerably 


STRAW MANUFACTURES Straw forms the raw 
material of some not unimportant industries It servas for 
the thatching of roofs, for a paper making material, for or- 
namenting small surfaces as a “ straw mosaic,” for plaiting 
into door and table mats, mattreiises, &c., and for weaving 
and plaiting into light baskets, artificial flowers, dc These 
applications, however, are insignificant in comparison with 
the place occupied by straw os a raw matenol for the straw 
bonnets and hats worn by both sexes Of the vanous 
materials which go to the fabrication of plaited head-gear 
the most important is wbeaten straw It is only in certain 
areas that straw suitable for making plaits is produced. 
The straw must have a certain length of “ pipe ” between 
tho knots, must possess a clear delicate golden colour, and 
must not bo brittle The most valuable straw for plaits 
18 grown in Tuscany, and from it the well known Tuscan 
jilaits and Leghorn hats are made The straw of Tuscany, 
specially grown for plaiting, is distmgmshed into three 
qualities, — Fonttderas Senione being the finest, ifaziuolo 
the second quality, from which the bulk of tho plaits are 
made, while from the third quality, Santa Fioro, only 
“ Tuscan pedals ” and braids are plaited. Tho wheat-seed 
for these straws is sown very thickly on comparatively 
elevated and and land, and it sends up long attenuated 
stalks When the grain in the ear is about half developed 
tho straw is pulled up by the roots, dried in the sun, and 
subsequently spread out for several successive days to bo 
bleached under the influence of alternate sunlight and 
night-dows Tho pipe of the upper joint alone is selected 
for plaiting, tho remainder of the straw being used for 
other purposes These pipes are mode up in small 
bundles, bleached in sulphur fumes in a closed chest, 
assorted into sizes, and so prepared for the plaiters 
Straw plaiting is a domestic industry among the women 
and 3 oung children of Tuscany and some parts of Emilia 
Tuscan plaits and hats vary enormously in quality and 
voluo , the plait of a hat of good quality may represent 
tho work of four or five days, while hats of the highest 
quabty may each occupy six to nine months in making 
The finest work is excessively trying to the eyes of the 
plaiters, who can at most give to it two or three boutrf 
labour daily The exports of plaits and mimufactured 
hats from Leghorn average in value £480,000 annually, 

about one half of the goods going to America 

The districts around Luton in Bedfordshire and the 
neighbouring counties have, since the beginmng of the 
17th century, been the British home of the straw-plait 
industry The straw of certain varieties of wheat culti 
vated in that region is, in favourable seasons, poffiMsed of 
a fine bright colour and due tenacity and strength Iho 
straw is cut ns in ordinary harvesting, but is allowed to 
dry in the sun before binding Subsequently straws are 
selected from the sheaves, and of these the pipes of tho 
two upper joints are taken for plaiting The pij^ are 
assorted into sizes by passing them through graduated 
openings in a grilled wire frame, and those of good wlour 
are bleached by the fumes of sulphur Spotted and Re- 
coloured straws are dyed either in pipe or in plmt Iho 
plaiters work up the material in a damp state, either into 
whole straw or split straw plaits 

pared with tho aid of a small instrument » project 

point which enters the stravv pipe, and from vvh ich 
radiate the number of knife-edged cutters ^"‘0 
straw IB to be sphL The plaiting of straw in the Luton 
district formerly gave employment 
women and young children, but n»;v va«t janti oi 
plaits are imported at a very chea^p rote from WMon in 
The result is that, while the Luton trade is 
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were employed in the straw industry, and in 1881 the I 
number was only about 31,000 The plaits are sencd 
partly by hand and in a special sen ing-machine, and the 
hats or bonnets are finished by stiffening with gelatin 
size, and blocking into shape with the aid of heat and 
powerful pressure, according to the dictates of fashion 
The annual output of the stran -plait industrj in England 
IS estimated to amount in lalue to about £4,000,000 

In the United States straw-plait nork is principally 
centred in the State of Massachusetts. 

Many substances besides straw are norked into plaits and bnids 
for bonnets Among these may be noticed thin stnps of willow 
and cane, and tbo fronds of numerous palms “ Brazilian ” bats 
made from the fronds of the palmetto palms, Sabal Pahnrtto and 
5 mexicana, are now largely made at St Albans The famous 
Panama hate, fine qualities of which at one time were worth 
£20 to £30 each, are made from tlio leaves of the screw pine, 
Oarittdonea palmala They ore now manufactured at Dresden, 
Sttasburg, and Kanc), and can bo purchased at SOs or £2 

STREET, Geoege EDaIa^D (1824-1881), one of the 
ablest architects of the present century, was born at 
Woodford in Essex in 1824 Ho obtained his archi- 
tectural education in the office of Mr Owen Carter at 
Winchester, and afterwards worked for fiie jears ns nn 
“improver” with Sir G G Scott in London At an 
early age Street became deeply interested in the principles 
of Gothic architecture, and devoted an unsparing amount 
of time and labour to studying and sketching the finest 
examples of mediieval buildings in England and on the 
Continent Ho was a draughtsman of a very high order , 
his sketches ore masteqneces of spirit and brilliant touch 
In 1855 he published a aery careful and well illustrated 
work on Tht Bnck and Marble Arcktiecture of Northern 
Italy, and in 1865 a book on The Gothic Aichitecture of 
Spain, with very beautiful drawings by his own hand 
Street’s personal taste led him in most cases to select for 
hia design the 13th-centurj Gothic of England or Prance, j 
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his knowledge of which was aerj great, cspcciallj in the 
skilful use of rich mouldings By far tlio majority of the 
buildings erected by him avcrc fur ecclesiastical uses, the 
chief being the convent of Ea*<t Grinutead, the theological 
college at Cuddesden, and a a cry large number of churchc, 
such ns St Philip and St James's at Oaford, St John’s at 
Torquay, All Saints at Clifton, St Saaioiir’s at East- 
bourne, St Margaret’s at Liacrpool, and St Mary 51ag 
dalcnc, Paddington His largest avorks aacre the nnac of 
Bristol cathedral, the choir of the cathedral of Christ 
Church in Dublin, and, nboac all, the ncaa Courts of 
Justice m London, second only in architectural iiiqiort- 
anco (during this century) to the Houses of Parliament 
After a prolonged competition Street aans apiiointed 
architect to the Courts of Justice in 1868, but the 
building aans not coiiipicto at the time of Ins death in 
December 1881 A great deal of somewhat unfair tnti 
cisin has been laaishcd on tins building, but it should 
be remembered that Street aans much hniiijiercd both by 
aaant of a sufficiently large site and by petty economics in 
money insisted on by the commissioner of avorks Tliough 
perhaps deficient in unity of composition, this great build- 
ing possesses much grace in its separate jiartx, and has 
great refinement of detail throughout Street aiais elected 
nn associate of the Boyal Academy in 186G and BA in 
1871 , at the time of his death he aans profes-'-or of history 
to the Royal Academy, and had just finished a aciy 
interesting course of lectures on the dea clopincnt of medi 
manl architecture Ho was also a member of the Royal 
Academy of Vienna, and a knight of the Legion of Honour 
His somewhat sudden death, on December IS, 1881, was 
hastened by oacr-aaork and professional worries connected 
with the erection of the law courts He was buried in the 
naac of M cstminstcr Abbey, avhere Ins grave is marked by 
a handsome sepulchnil bm'as designed ba Jlr Bodley 
STREETS SccRovns 


STRENGTH OE MATERIALS 


Stress. 


1 rpHE name “ strength of matenals " is gia en to that 
JL part of the theory of engineering aahich deals aaith 
the nature and effects of stresses in the parts of engineering 
structures Its principal object is to determine the proper 
size and form of pieces avhich have to bear given loads, 
or, conversely, to determine the loads avhich can bo safely 
applied to pieces whose dimensions and arrangement are 
already given It also treats of the relation between the 
^phed loads and the changes of form which they cause 
The subject comprises experimental investigation of the 
properties of materials as to strength and elasticity, and 
mathematiod discussion of the stresses in ties, struts 
m^nes^^^'^’ elements of structures and 

tT-n 1 ^. 3 ? mutual action at tlio surface of contact liotwcen 

^o bodies, or two unaginarj parte of n body avhoreln “r 

the two exerts a force upon the other Thus when n slm, 
the ~d there is at ?he enrface of contot a s^, on“ 
of wnich IS the force directed downwards rvitb winch the stonn 


3 In n solid bony wIhlIi is in n *.1010 of stress the direction of Xonnal 
stre^ nt an imaginary surface of division inai lie nomnl, oblique, and ten 
or tangential to the siirfact. "Winn ohlique it is often con rcntial 
vcnicnth trcatMi ns consisting of n normal and n tangential com ^t^ess. 

A ominl btti,^ may l>c (ithirpii--h (comiirevsiic strcssl or 
jmil (tensile stress) Stress whith is tangential to tlit surface is 
called shearing stress. Ohliquc slrcvs nint be rtganlcd ns so tiiiich 
push or pull along with so much shearing stress Tlic niiioiint of 
stn 53 per unit of surface is called the inttiisity of siriss. Strc's is 
iinifomily distnhiitcd otern surfaLC when each fraction 
of the area of surface bears n corresponding fraction of tlio whole 
41 ^ stress P is unirormh distnlmtwl oi cr a iilnnc surface of 
area S, the intensity is P/a If tlio stress is not tiiiiformlv distnb- 
nted, the mtonsih at nn> point wJP/JS, v here SP is thi amount 
of strc.»s on nn indcruiUi ly small area SS nt tlio iwint considered 
J or practical purposes intensity of stress is iisunlK expressed in 
^8 weight jier square inch, poiiiuls weight per square inch, or kilo 
gtnmmcs weight ^r square millimotrc or per square centimetre i 
or bwi tlmt of a short pillar Simple 

of ite ends, or that lonp 

in one dwMlion ^bnt of ^i° ^ IS’® Indinid 

cuislied ns simnln lnnmhw{° Thcst states niav bo distin stress 

^ n ^ lonptudinnl push and simiile longitudinal pnlL 

a?p&o«S‘“ ”” tfie .fircction oFtbo 

or Mtordcd°b\^'forep«"iinn/*i* 4 *® if the block is compressed Com 
by forces npplmd to its ends*^ “ fwir of opposite sides, ns well ns pound 
tn'd.nnlst?S«i.idiltoS':i;ie' il“'^^^^^^^^ smiplo longi stress 

complex state ocenra if a third atr^^i * topther A still more 
pair of sides It mm- ™ ^ apphctl to the remaining 

possibly exist state of stress which can 

rcteon^of three simnTo rill may be prod«c«l by the joint 
chosen directions at * stresses in three suitably 

scnairecnoDsatnght angles to each other = Tlicse three are 
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called pnncipal stresses, and tlicir directions are called the axes of 
pnncuiil stress. Tlicso axes hni o the important proportj tlint tlio 
intensity of stress along ono of them is greater, and 
along another it is less, than in anj other direction * 

These are called respcotii th the axes of greatest and 
least nrinciiul stress 

6 Hcturning non to the enso of a single simple 

longitudinal stress, let AB (fig 1) ho a portion ol a 
tie or a strut nhich is being pulled or pushed in the 
direction of the axis AB with a total stress P On 
anj piano CD taken nt right angles to the axis wo 
have a normal pull or push of intensity p».P/S, S 
being the area of the iionnal cross section On a plane 
£F nhosc nornial is iiKlined to the axis at an angle 8 
wo hn\e a stress still in the direction of the axis, and 
theixforo oblique to the plane Eh, of intensitj P/S', 
uhero S is the area of the surface EF, or S/cosfl The 
nholo stress P on EF maj be resolved into two com 
poiieiits, ono normal to EF, and the other a shearing 
iliass tniigLiitial to EF The normal component (Fv.. - 

Peosfl , the tangcnti il component {1\) is Psiii 6 Honco the inteU' 
sit} of normal pull or push oil EF, orp„, ispcos*d, and 
the intensity of shearing stress EF, orj^, ts psinficosfi 
This cxpixssiioii makes pt a maMiiium when 
planes inchiicd nt 45" to the n.xis are called planes of 
maximum sheanug stress , thointcnsit} of shearing stress 
on thun is 

C Shearing stress in one direction is iicccssanl} ac 
companied b\ an equal inteiisit} of shearing stress in 
another direction at right aiigka to the first To prove 
this it 18 suDiciciit to consider tlie equilibrium of an indofimtcl} 
small cuIhj (Itg 3), with one pair of sides parallel to the direc 
tion of the sheanug atn-ss Pf This stress, act> 
ing on two opposite sido, produces a couple 
which tends to rotate the cube Ino arrange 
ment of normal stresses on an} of the three pairs 
of sides of the otibo can b dniiLO this con]ilo , that 
can bo done onl} hi a she mug stress Q< whose 
direction is at right angles to the lirst stre^ P, 
and to the surface on which Pi acts, and whose 
intensit} is the same as that of P« The 
sheanug stnsscs P< and Qi inn} exist alone, or 
ns components of oblique stress. , x r. 

7 If thci exist alone, the matennl is said to bo in a stnte of siinplo 
shearing strxss This state of stress may bo otherwise desented 
bi roftreiico *0 the stresses on ibagoiinl planes of the cube ABG1> 
Thus Pt and Qt produco n normal stixiss R on a diagonal plane, 
and the cqmlibnuiii of 
the tnangular pnsiii 
(fig 4) requires that 
B-P,V2. But Roots 
on a surface which is 
greattr than each of 
the sides in the ratio 
oty/2 1 The niton 
sit} of nonnal stre'^s 

on the diagonal plane . , , ati 

AC IS therefore the same as tho intensit} of shcanng stress on AJ> 
or BC The s lino considerations appl} to tho other dingoual piano 
BD nt rmht angles to AC, with tins difibroiico, that tho strera on 
it IS normal pull instead of push Heiico we inn} regard a state of 
simple shcanng stress ns compounded of tw o siiiiplo lon^tiidmal 
strcLes, one of push and one of pull, at nght angles to each other, 
of equal intensit} , and inclined nt 46° to the direction of tho sboar- 

is tho change of shape produced bi strcM K the 
stress IS a simple longitudinal pull, tho strain consists of lengthen 
ing in the direction of tho pull, nccompaiii^ bv wntraction in 
both directions nt nglit angles to tbo pull If the stress is a ““Pj® 
nush tho strain consists ol shortening in the direction of tho push 
?nd expansion m both directions nt nght angles to that, tho stress 
and thrstraiii nro then exnctl} tho reverse of what the} are in the 
Lso of simple pull If tho stre-is is ono of simple sl'^nng, ttio 
atmm consists of a distortion such as would bo produced b} the 
slidmg of la} ers in tho direction of the shtanng stresses 

A matennl is elastic with regard to nil} npidied stress if the 
Strom disappears when tho stress is removed Strain which per 
lists after the stress that produced it is removed is called pma 
neat sot For brentr, it is convemont to speak of strain nhich 
disappears when tho stress is removed ns elastic strain 
9 ^Ltunl materials are genorall} i or} nerfcctl} 
regard to small stresses, and very impcrfectl} elastic witli ivgart 
tl^at stresses If tho applied stress is less than a certain limit, 
iheTtrain IS in general small lu amount, and disajipcnra wholli 
M St whollf when tho stress is removed if the applied 
S exceeds this limit, the strain is, in general, much gre^w 
Sblfore. and the pnncipal part of it is found when the stress 
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IS removed, to consist of peminnout sot Tho limits of stress 
within which strain is wholl} or almost wholly elastic are called 
limits of clasticit}’’ 

For nu} rarticulnr modo of stress tho limit of clnshcit} is much 
more shartu} defined in some materials than in others B'bon 
w ell defined it may readily bo recognized in tho testing of a sample 
from tho fact that after tho stress exceeds the limit of olasticit} tho 
strain begins to incrcnso in a much more rapid ratio to tho stress 
than before This chaTnctoristic goes along with tho one olrcad} 
mentioned, that up to tho limit tho strain is wholl} or almost 
wlioll} clastic. 

10 AVithin tho limits of elosticit} tho strain prodneed bi allookos 
stress of any ono kind is proportional to the stress producing it Jaw 
This IS Ilooko’s law, enunciated b} bini in 1676 

In appl} ing Hooke's law to tho case of simple longitudinal stress, 

— such os the cose of a bar strctchtd by simplo longitudinal pull, — 
wo ma} measiiro tho state of strain b} tho change of Icuj^li iier 
niiit of original longth which tho bar iiiidergocs when stressed 
Let the on^nal length bo I, and let the whole chango of length bo 
SI w hen a stress is applied whoso intensity p is witliiu tho clastic 
limit Then tho strain is measured b} Sl/l, and this b} Hooke’s 
law is proportional to p This may bo wntteii 

SI I £, 

where E is a constant for tho particular material considered The 
same value of E applies to push and to pnll, these modes of stress 
being cssentiallv coiitinuons, and dtffcnng onlj in sign 

H This constant E is called tlio modnhis of longitudinal Young s 
extensibility, or Young’s modulus. Its i nine, which is txpressed modulus 
in tho same units as are used to express intensity of stress, may bo 
measured dircctl} b} exposing n long sample of tho inaUnnl to 
loiigitiidiiml pull and noting tho extension, or indirectly b} 
inCiisuniig tlio fit 'vuro of ft loooctl bcoiii of tho nintcnnl, or b} p\ 
ponmonts on tho frennenej of Mbrations. It is frcqiicnth spoken 
of b} engineers siiiipi} as tho modnhis of elasticit}, but this naino 
IS too general, as tlioro are other modiilnscs applicable to other 
modcBof stress Since E-jjf/8f, tho modnhis ina} bo defined ns the 
ratio of the intensit} of stress p to tho longitudinal strain S//f 

12. In tlio enso of simple shcnrjng stre>!s, tlio strain may bo Mortulu., 
measured by tho angle b} whioh each of tho four onginiJly 
angles in the square pnsni of fig 3 is altered b} tlio distortion of ngiditj 
the pnsm Lot this angle be <p in radians, then b} Hookt s law 
where p is tho intensit} of shearing stress and C w n eon 
slant which measures the ngidiU of tho matennl Cj.s called tho 
modulus of ngidit}, and is usuall} dotorniincd b} exponraents on 

toreion^^^^^^ three simple stresses of equal intensit} p and of tho Modulus 
same sign (all pulls or all pushes) art applied in three directions, of ciitac 
tho matenal (proiidcd it bo isotiopic, that is to m}, proiudod Us ">"'1"^ 
properties ore the same in all directions) siiflcrs chango of volume sibSlit) 
Wy, w ithont distoi tioii of form If tbo volume "wd the change 

of volume SY, tho ratio of tlio stress j; to tho strain 5^ /^ is called 
tho modulus of cubic comprcMibilit}, ®|'^ ^® 

Tbo btato of stress hero considcretl is the onl} one possible m a 
fluid at rest. Tho lutcnsit} of stress is equal in all directions 

14 Of these throe moduhiscs tho one of m^ost imporlnuco in 
ongmcoring applications is Youngs modulus E ’l®" ® ® 
loimitudina pull or push of intensit} p » ® P‘®®®*J\‘® 

lonmtudmal stnuu of ovtoiision or compression is p/h lliw is 
Lcmnpanicd b} a lateral contraction or exiiaiision, in each tnns 
S I reetion, whoso amount ma} be wntttii p/oh. where «r is tl o 
rat^ orTongitudinal to lateral strain » « article 

« oCK ^ j 2(31\. + o; 

ELXSTiom,§47, that E-^|j-^anu e- 3 jj_2q' 

16 Bci ond tho limits of elasticity tho relation of strain to stress Fi^^«c 
becomes vlo indofinito Matonali then exhibit, to a greater or strain 
h^decrel the propert} of plasticit} Tho strain is much afitctcd 
iTtKueUi ohimo during whitli the stress has bem m opera 
t?ou and mehes its miuxiinuni, for an} nssigiicd stress, ®"]J ® 

Si-S-isrfasrSSS; 

square iiicbcs breiks nmlcr a , ,„r~ionc<l to bo 30 tons 

tl 0 ultimate tensile strength of tlie ’^^^whichprwlnced 

l«rsqutwcinch,although thoactohntc ^ 

rupture ma} haio been fraeturo ’TIio comcniencc of 

traction of the sccUou previous to fraet ire ^ 

this usage wull be obvious from an example aapp"* 
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of niatcnal of the same 


he used in a Btrnctnre under con 


ditions irhicli cause it to ucar a simple pull of 6 tons per snuare 
luch , ne conclude at once that the actual load is one fifth or that 
which would cause rupture, irrespective of the extent to which the 
matenal might contract in section if overstrained The stresses 
which occur in engineering practice are, or ought to be, in all cases 
within the limits of elasticity, and within these limits the change 
of cross section caused by longitudinal pull or push is so small that 
it may be neglected in reckoning the intensity of stress 
Ummate tensile strength and ultimate shcanng strength are 
well defined, since these modes of stress (simple pull and simple 
slicanng str^} lead to distinct fracture if the stress is snfiiciently 
increased Under compression some matenals yield so continu 
ously that their ultimate strength to resist compression can scarcely 
be specified , others show so distinct a fracture by crusliing {§ 48 
below) tliat their compressive strengtii may be determined with ' 
some precision In what foliows, tlie three kinds of ultimate 
strength will be designated by the sj mbols/,, and/,, for tension, 

shearing, and crushing respectivelj 
Some of the uiatcnals used in engineering, notably timber and 
wrought iron, are so far from being isotnmic that their strength 
IS widely different for stresses in different directions. In the caie 
of wTonght iron the process of rolling develops a fibrous structure 
on account of the presence of streaks of slag which become inter 
spersed with the metal m puddling , and the tensile strength of a 
rolled plate is found to be considerably greater in the direction of 
rolling than across tlio plate Steel plates, being rolled from a 
nearly homogeneons ingot, Lave nearly the same strength in both 
directions 

Pactorof 17 In appljinga knowledge of the nltimato strength of matenals 


the theory on which the calcnlation of working stress has been 
based , the uniformity of the matenal dealt with, and the extent 
to which its strength may be expected to conform to the osstuned 
ralne or to the values determined by expenments on samples, 
the deviations from the specified dimensions which may be cansed 
by bad workmanship , tiie probable accuracy in the estimation of 
loads , the extent to which the matenals will detenorate in tima 
The factor is rarely less than 8, is leiy commonly 4 or 6, and is 
Bometuncs as much as 12, or even more. 

The nltimato strength for any one mode of stress, such os simple 
pull, has been found to depend on the time rate at which stress is 
applied , this will be noticed more fully later (§§ 28-84) It has, 
also been found to depend very greatly on tho extent and fregueucy 
of vanation in tho applied stress A stress considerably less than 
the normal nltimate strei^h will suffice to break a piece when it 
18 frequently applied and removed , a much smaller strMS will 
cause rupture if its sign is frequently reversed , and hence in a 
structure which has to bear wnat is called In o load the penuis 
siblo intensity of stress is less than in a structure which has to 
bear only load and also on its frequencj of variation (§§ 46. 46 
below) 


18 From an ougineenng point of view, the structural ment of 
a matenol, especially wlien live loads and possible shocks bare to 
be sustained, depends — *■ — ’ ... . 


(which for brevity is called the working stress) will be only a cer- 
tain fraction of the ultimate strength The ratio strength 

„ , , . working stress 

IS call^ the footer of safety ^ Tho choice of a factor of safety 
depends on many considerations, such os the probable accuracy of 


— f V (..uu JJUY0 to 

be BMtained, depends not only on the ultimate strength but also 
on the ext^t to which tho material will bear deformation without 
rupture This oharnoteristic is shown in tests made to determine 
tensile strength by the amount of nltimate elongation, and also by 
the Mntraction of tho cross section which occurs through tho flow 
of the metal btfore rupture. It is often tested in other ways 
such ns by bending and unbending bars m a circle of speci&d 
radius, or by examining the eflTect of repeated blows. Tests by 
impact arc generally mode by causing a weight to fall through n 
regulated distance on a piece of the matenal supported as a beam 
19 Ordinary tests of strength are made by submitting the piece Teal 
to direct pull, direct compression, bending, or torsion Tertinc stre 
machines are frequently arranged so that they may apply any of these 
four modes of stress , tests by direct tension are the most common, 





ScAie of Feef 




follow consiSlc dMT,™ nr “ “We to 

made for takine un tho , Pro^ion must be 

before fractarl ^ In most modern ocenm 

the loads are applied by mcoM™/teSmnlii“n®® machines 

pisfonorplunMrtowluch oMonfl ,5rt * pressure acting on a 
the strecs'is mSsured KS«cti„c tho ^ i 


Fig C 

Wlduteed ■ SlnglB Lover TesUng Machine. 


•trns M a 
reaches the 
the altU&ate 


iiwwl r ^ by hydraulic pressure. Springs are sometimes 

to^i^ke one on.Mo n Stress,' nnranother pirm 

nf K Viviimofot ® ®P®®imsii set on a diaplftagm forming part 
” Saiige (8 23 below) ' ® ^ 

machine Resumed hi* Mr testing Singl 
applied b7 afhvdranl.n« 7 ^ Wickstecd,* m whfeh the stress il lever 

steelyard ^and ^^movibla^^^fght” Vhc® 

SO ton machine hnt ® illustration shows a macb 

to ^ni fonl'onoo^tnnl "" Similar design have been built 
there IS a Snated sX 

measured by a weight W nf t f s^ess on tho test piece T is 
which IS moved alonir the attached vernier scale), 

shaft IS drivln bTMt /rare this screw- 

_ "J from a parallel shaft R, winch takes 

* Proe. Jmt ifeth Eng , Angnst 188* 
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p ::: I vtV"? 

hnngs from n kinfe edge Ihreo iiicliM from V ? ^ J'jdraiilic phincermi.RM nVn, 

tlio l«cr llie loiNcr®!, older T 5^ difTcronco l«t« e-^n tl n foZT" 


pressnro 
'fi 


winch IS connected b\ tw^o'^^orticar'serows^'to'^n'^r’^***’”*^ 
lic-id n, niwn whiLli the hjdmuhc jiluJJor “liinn 
tion in fig f., exerts its thrust G^s n coiiJitorZln «i. i 
rnsliis up the phiugor, when the water is nlloweiPto 
HMtmwlie prcteuro nmj bo applied to P bj puinns or b^ m, 
accumulator In lljo present instance it is applied nieSs of 
an nuxilinrs plunger Q, wliicli is pressed ' 

b\ screw Mnring into an auMliar) ej- 
linder Q is dn\en bj a belt on tlio 
pulUx 1) This jmta stress on the 
specimen, and the weight W is then * 
run out along tho Iti or so that the ^ 
lexer IS just 1 ept tloxting hetwccn tho * 
stops £, L llclorc the tist jncco is put 
in, the distanco betw ecu the holders is 
ngnlated lix means of tho screws con 
ncetiiig tho upper and lower cross 
hesds C and H, tin so screws being 
turned bj a handle npplud at 1 Fig 
holders, showing how tho test iiieeo 
xvedges *- • 



aiiicronco botween tho force OTerTnTnwr„ *h 

and tho force exerted bx tho nlnn^w pJ“ngor 

])o\\o\ot* tlinf iw fiiA ' 1 ^ UD^cr Oil thosj^cimcD It niipcurs 

thoreforo ho a lowWo^ with e^ectmaj 

; «“»■ 

' Si*'- 


^ftiUtpIc 

ieur 

testing 

machines 


< IS a section of ono of tho 
„„ , , * , , *® gnpjicd bj serrated 

IIio Knife edges are made long onoiigh to proxciit the 
load on them oi or cveeciting fi tons to the linear inch 
21 Another example of tho single lex or tx pu is the "Werder 
testing nnclunes luiieh used on the continent of 1 urope In 
it the s{ieciiiien is horiroiitsl , ono end is hxul, tho other is at 
Isched to tho short xertirnlarm of a bell crank lexer, whoso ful- 
crum is pushed out honrontnllx hj an hjdraulic ram* In 
maiix other testing machines a axstem of two, three, or mom 
lexers iscmploxcel to reduce tho force between the specimen end 
the mensimiig w t ight Probablj the earliest machine of this class 
xvns that of Major Wade,* in which ono end of tlio specimen was 
held 111 a fixed support, and the stretch was taken up bj screwing 
up the fulcrum plate of one of the lexers. In most multiple lexer 
machines, liowcxer, the fulcnnns arc fixwl, and the stress is nntxhcd 

— .r 1.. 1.. .I— .1.— 1 • • 


}ij dnitilic pressure) 
18 measured by con 
necting tho other 
end to a floxibla dia 
nhra^, on winch a 
liquid nets whoso 
picssuro IS deter 
mined hj a gauge 
Fig 8 shows a sim 
pie machine of this 
class (used in 1873 
for testing wire by 
SirM’’ Thomson and 
tho late Prof F 
Jcnkin) TJio wire 
is stretched bj means 
of a screw at the 
top, and pulls up 
the lower side of a 
lydrostatic bellows, 
water from the bil 
lows rises in tho 
gauge tube G, and f 
its height measures 
tho stress Fig 9 


piece, by gcanng or byphmgni 

mSaa 



. --0 - ® “Wrdrnullc Usclilno for Testing wire. 

to one end of the specimen bx hj dr ilic pow cr or bx screw gearing, >s ThomnMcts testing machine, in xvhich one end of the 
which of course takes up the stretch, asm the single lexermnclnnes « pulled bj an Iiydmiilio press A The other end acts i 
iilreadj described Mr Ixirkaldj, who was ono of tbo earliest as ' ' " " ‘ ^ < eis i 


□ 


Welt as ono of tbo most assiduous workers in ibis field, applies m 
his 1,000,000 lb mnehino a honzoiital hjdraulic press directly to 
one end of the horizontal test piece The other cud of the piece is 
conncctcel to tho short xcrtical arm of a Iwll crank lexer, the long 
arm of this lexer is horizontal, and is couiiccted to a second lever 
to which weights are applied In some of Messrs Fairbanks’s 
machiiics the ninUi])lc lexer sjsUin is carrie-d so far that tho point 
of np])1ic.ation of tbo xx eight nxoxcs 24,000 tunes as far as tbo point 
of nttacbment to the tc.st jtwee Iho same makers Imxo cinplojed 
a plan of adjusiing niitomaticallj tbo position of tbo mcasunug 
weight, bj making the scale lexer com]iloto an electric urcuit when 
It rises or falls so that it starts an electric engine xxhicb runs tho 
XX eight out or 111 * Generali} the meesuring xxoiglit is adjusted bx 
hand In some, cliicflx small, machines, the xvcigbt adjusts itself 
b} means of aiiolber dex ice It is fixed at one point of a lover 
XX liicb IS arranged ns n jiondiilum, so that, xxhen tho test pieeo is 
pulled b} force applied nt tbo other end, the jiendulum lexer is do 
tlccted from its originnll} x crtieal position and tbo weight acts xxitli 
increasing lexernge 

Multiple lexer machines hnxo tho ndiniitagc that the mcasunng 
weight is reduced ton coiivoiuentl} siiinll xnlno, and that it can 
bo ensil} xnned to suit test pieces of dilTorcnt strengths On tbo 
other hand, their miiltiplicit} of joints makes tho loxorngo some 
what uncertain and increases friction Another dmxvbnck is tho 
inertia of tho xxorking parts It is imnossiblc to nxoid oscilla 
tioiis of the levers anil, to prox out them from producing important 
errors in the recorded stress, tho inertia of the oscillating sjstem 
should Iw minimized In a testing machine iii xrhich tho specimen 
IS directly loaded tho iiioriin is simply that of tho suspended 
xrcight M III a lexer mncliinc, xvhieh innUiplies thexvciglit n 
times the xvcight njinlicd to the lexer is redneed to kl/n, but its 
inortin, w lieu roforred to the test piece, w (M/n) x ii" or Mn Tho 
iiiortm which is ctfictixo for producing oscillation is thus increased 
w times so far os tbo xx eight alone is concerned, and this dobri- 
mental ofllet of leverage is increased by tho iiiortn of tho lovers 
thcmsclxcs Tlio olfoct will bo more senons tho greater is tho 
loxcrago « 

22. xVlutworth and others employ machines in which ono end 
of tho si>ccimcii IS hold in a fixed support, an hydraulic press acts 

1 Uatdtint turn Prifftti rf FftIMeU d Jfalerialen, Ac , Munich 1881 
s Rtport of t xpfiimeiiit on Mtlalt for Cannon, PhliAdcIpliIo, ISM , also Andor 
son's ef d/iifcrfof*, p IS 

* Abhott On TeiUng ilacMnf, ^o\T Tork, 1894, or Van Aoitrainri Snginnr- 
ins itao laS4 


specimen 

0 } an nyarniuio press A The other end acts through a 
bell crank lover U on a horizontal dinphrogm 0, consist 
mg of a mctnllie plate ami a flexiblo ring of india rubber 
1110 pressure on the diaphragm causes a column of mer 
cury to rise in the gauge tube D Tho same pi inciplo is 
made use of lu the testing machines of Chain in and Mann 



Fio P — Tliomossct s Tcatlne Sloclilnc, 

Darbol, Maillard, * and Hailey It has found its most important an Water 
plication in tho remarkable testing maclunc of M^atertoxx ii arsenal, tow a 
built 111 1879 by tho V S Govoniment to the tlesigns of Mr A H machine. 
Emery This is a honzontnl machine, taking specimens of any 
length up to SO feet, and exerting a pull of SCO tons or a push of 
480 tons by an hydraulic press at one eml The stress is taken at 
the other cud by a group of four largo vertical diaphragm presses, 
which communicate by small tubes with four similar small dm 
phragra presses in tho scale case Tho pressure of those acts on a 
system of levers which tominatcs m the scale beam Tho joints 
and boanngs of all tho lovers are mode fnotioulcss bj using flexible 
steel connecting iilatcs instead of knife edges. The total multiph 
cation at tho end of tho scale beam is 420,000 * 

24 Tho results of tests are very commonly exhibited by means Stress 
of stress strain diagrams, or diagrams showing the relation of strain 
Strom to stress. A few typical diagrams for wrought iron anddingnuns 
steel 111 tension are given in fig 10, the data for which are taken 
from tests of long rods by Mr Kirkaldj ® Up to the clastic limit 
tiieso diagrams slioxi sensibly the same rate of extension for all tho 
materials to which they refer Soon after tho limit of elasticity is 
iMtssed, a point, which has been called by Prof Ixcnucdy the ydcld 
ywiiit, IS readied, which i s marked by a x cry sudden extension of 

4 For aMcrlptlons ot Bovcnilot tlicso machines sccBimpcrh} MM Scnlzcas 
anaUcliIcn MmoHal derArtilleHett delairarine I'W 
» See Report of the US Roartl appotnied to test Iron Sed and ^h^Udalt, 

2 vnls , 1881 For full details of the Enicr} macliino see Report of the US Chief 

’‘■^>°^”r7^}Xon^^oVeaa«feal ProperUe, of Steel tp a Committee etf CM! 

Bnginetrt, London, 1808 and 1870 
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the epecimen After this the extension becomes less rapid , then it 
continues at n fairly regular and gradually increasmg rate , near 
the pomt of rupture the metal again begins to draw out rapidly 
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EXTENSION PEn CENT 
Fig 10 


rig 11/ 

'WTren this stage is reached rupture will occur through the flow of 
the metal, even if the load be somewhat decreased The diagram 
maj in this way be made to come back towards the line of no 
load, by withdrawing a part of the load as the end of the test is 
approached (§ 29 below) 

26 Fig 11 IS a stress strain diagram for cast iron in extension 
nd compression, taken from Hodgkinson’s expenments^ The 


extension was mea 
anred on a rod 60 
feet long , the com 
pression was also 
measured on a long 
rod, which was pre 
1 ented from bncki 
mg by being sup 
ported in a trough 
inth partitions. 
The full line gives 
the strain produced 
by loading , it is 
continuous through 
the origin, showing 
that Youngs mod 
ulus 18 the same for 
pull and push. 
(Similar expen 
ments on wrought 
iron and steel in 
extension and com 
pression liaie given 
the same result ) 
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Hodgtmson 

Ijad been applied. This is smallest loads 

internal stma m the ^ml*^ ^ of mitial 

la difTercnt portions of the* hn^ rapid cooling 

wme piece stiowed a much of thf 

The elastic limit is, at the brat ill i elasticity 

ultimate load is reached the set has 

part of tlio whole strain Ue nuH «onsiderabIe 
to the point of rnptnre the comn™ diagram extend 

up to a sfcigo at which the only 

much as to affect the results (between the partitions) so 

appliances for drainn^ autographic 
ured by a weight travcllmrr When the load is meas 

ht. drawn b> connecting the^wcicht diagram may 

xnre or cord, so that Urn dmuTis mldrto « of a 

to th e travel of the 


another wire, fastened to a clip near one end of the specimen, and 

S ossing over a pulley near the other end, draws a pencil through 
istauces xiroportional to the strain, and so traces a diagram of 
stress and strain on a sheet of paper stretched round the drum. 
Apparatus of this kind has boon used by hlessrs Fairbanks, Unmn, 

Aspinall, and others a In Mr Wickstecd s autographic recorder 
the stress is determined bj reference, not to the load on the le\ er, 
but to the pressure in the hydraulic cylinder by which stress 
IS applied. The mam cylinder is in communication with a small 
auxiUary hydraulic cylmder, the plunger of which is kept rotating 
to avoid friction at its packing Tins plunger ahnts against a 
spnng, so that the distance through whicn it is pushed out vanes 
with the pressure in the mam cjlmder A drum covered with 
paper moves with the plunger under a faxed pencil, and is also caused 
to rotate by a ivire from the specimen through distances propor- 
tional to the strain The scale of loads is calibrated hj occasional 
reference to the weighted lover* In Prof Kennedy’s machine 
antographic diagrams are drawn by applying the stress to tlie test- 

E iece throngh on elastic master bar of larger section Tho master 
ar IS never stramed beyond its elastic limit, and within that limit 
its extension furnishes an accurate measure of the stress , this gives 
motion to a pencil, which writes on a paper moved by tho extension 
of the test piece.'* In Prof Thurston’s pendulum machine for 
torsion tests, a cam attached to the pendulum moves n pencil 
throngh distances proportional to tho stress, while a paper drum 
attached to the other end of the test piece turns under tne pencil 
throu^distances proportional to the angle of twist * 

27 ^0 elastic extension or compression of a test piece of ordmaty Measure- 
dimensions IS so small as to require for its measurement refined ment of 
methods which are seldom employed in everyday practical testing elastic 
jreasurements of this class must be made simnltaneousli on oppo strain 
site sides of the test piece, to guard against error throngh the bend- 
ing of the piece hlicioscopcs and also 'various forms of micro 
meter calipers are used for tho purpose ® A method capable of 
great delicacy, which has been used by Bansdiinger^ and others, 

18 to measure the strain by light reflected from a pair of small 
mirrors attached to rollers which turn as tho specimen extends or 
contracts With apparatus of this kind it nnj he shown that 
iron, steel, or other materials with a well defined yield point begin 
to show a marked defect of elasticity at a somewhat lower stress. 

The tme elastii limit comes considerably earlier in the test than 
the point which usually passes by that name.® 

28 In toting a plastic material such as wronght-iron or mild Yiscoslty, 
steel 't 18 found that the behaviour of tho metal depends very 
materially on the time rate at which stress is applied. TVIien 
once the elastic limit is 'passed the full strain corresponding to - 
a given load is reached only after a perceptible time, sometmies 
even a long timA If the load be increased to a value exceeding 
the elastic limit, and then kept constant, the metal vnll he seen 
to draw out (if tiie stress be one of pull), at first rapidly and then 
more slowly MTien the applied load is considerablv less than the 
ultimate strength of the piece (as tested in the ordinary way by 
stMdy increment of load), it appears that this process of slow 
extension comes at last to an end On the other hand, when the 
applied load is nearly eoual to the ultimate strength, the flow of 
tfae metal continues until rupture occurs Then, m in the former 
i^e, extension gOM on at first qmohly, then slowlv, hnt, finally, 
instead of approachmg an asymptotic limit, it qnickens again as 

The same phenomena are observed 
m the bending of tunlwr and other materials when m the form of 
owms. If, instead of being subjected to a constant load, a test 
? constant condition of strain, it is found that the 
M mamtam this constant strain gradually decreases. 

1 H ^ocs ou uuder constant stress— 

IS moderate in amount, and con 
tinning without Imit if the stress is suflSciently great^vnll still 
m amount of stress be Seed 'Thus, 

str^ m^uXS^M^lT "I" ®‘®®’ “ machine in which tho 

stre^ IS applied by hydraulic power, a stage is reached soon after 

S?h me^l^s to flTvJ 

3S'3'=4Ei-£iiS-S‘ 


by 'Prof Unwin On the Empl^?Sen?1ff ® 4 *^*°^*“'''' * 1“^’“ 
Materials " Jour Soc Arts ^ Kecorfla In Testing 

paper ‘6n the Use and Ranipmentof Pn*’i° AenneUj a cnmpiehensli e 
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jeet of testing and testing machines. ^ Infonnutlon on tliewholesnb- 

deTfcoforpre7enftagOT)M^o^mm't°hiIr^if®®®‘f® *’’** “PParatuslsa 
whole. ETftiu through motion of the test piece os a 

* CE,vo) IxxxtUI ,1886, pLl 

^th this machine see Tram Amer xS “cronnts of work mme 
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^ March 1887 
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flow continues, moro slowly tlinn boforo, until prostiitly tbo piimiv 
rtcoior tlioir lost ground mid tlio inoronso of stress is resumed 
Agmn, nenr tbo point of 
rupture, tlio flow ngniii bo 


comes spccinllj mpid , tlio 
weight on the loior 1ms 
UMiii to bo run back, mid 
tlio specimen fiimll^ breaks 
under n diiiiiiiislicd load 
TliasL features nro well 
shown bj fig 12, whitli is 
copied from tho mito 
graphic diagram of a testJJ 
of mild steel * 3 

Ifanlcn 30 But it is not onlyf; 
ing elfcct through what wo ninj call 
of jior tho 1 iscnsitj of niatonnls 
manent that tho time mto of load- 
set uig aflccts their bolmi loiir 
iindor test In iron mid 
steel, mid probablj in some 
other metals, time 1ms mi- 
other cflect of a lerj re 
Infliieiieo iimrknblo kind I ot tho 
of tune test bo earned to mi} jioiiit 



EXTCNSION 

Fia 15 — tiiloeraplile Dlngmm for n teat of 
niiUI steel 


a (fig 13) past tho original limit of olastieit} Let tho load thoii 
be roiiioi ed , during tho first stages of this n nioi al tho inatorml 
Loiitiniics to strotcli slightli, ns has been explained ahoio Imt 
tho load then lio at onco replaced and loading conlmnwl It will 
then bo found that there is a new } lold point 0 at or near tho wiluo 
of tho load formerly reaehod , up to this point there is little other 
than clastic stniin 
The full lino U. in 
fig 13 shows tho sub 
sequent bchaMour of 
tho piece But now 
lot tho ovjKnmont ho 
roi>eitcd on anothor 
sample, with this dif 
feronce, that nii intor- 
val of time, of a few 
hours or more, is al 
lowed to olapbo after 
tho load IS rcnimcd 
and before it is rc- 
iilaccd It will then 
bo found that a process 
of hardening has been 
going oil during this 
interval of rest, for, 
when tho loading is 
continued, tho iicvr 
a leld point appears, 
not at b as foniiorl} , 
but at a highor load a 
Other ov idciico that a 



Citenslgni Per Cent 
Fig 13 


Celenalon PerCcnl 
Fig M 


change has taken place is aflurded b} tho fact that tho ultiniato 
extension is reduced mid tho ultinmto strength is incrcnsod (e, 
fig 13) 

31 A similar and oven moro marked hardciiiiig occurs wlion 
a load (exceeding tho original olastio limit), instead of boing 
romov ed and rcpTaccd, is kept on for a sufilcioiit length of time 
witlioiit chaiigo Wlioii loading is resumed a new jioldiioint 
is found onlv after a coiisidcraulo addition 1ms boon iimdo to 
tho load Tlio result is, as in tho former ease, to giro greater 
ultinmto stroiigth and less ultiiiiatu elongation, hig 14 exhibits 
two experiments of this kind, nmdo with aiiiicalod iron w ire A 
load of 234 tons per square inch was reached in both cases, trb 
shows tho result of continiiiiig to load after an iiitorval of five 
imniilcs, and acd after on interval of 46i hours, tho stress of 23J 
tons being niaiiitmiiod during tho iiiterv al in both cases 

32 It must not bo siipiioscd that in a niatorial Imnlcned by 
stniin tho clasticit} is pLiftct up to tho }iold points which aro 
show 11 111 fig 13 at 6 and rf or in lig 14 at c. In expenmonts iiiado 
for this article, it has In on found that, after a piece of v tr} soft 
iron win, has been imnloncd (ns in fig 14) b) tlio coiiliimed apph 
cation of a load which had caused strotchiiig, if a siiiall addition 
bo made to tho load (bringing it to a value bolvvcoii « and tho 
new ) lold point), although iTiero is at first no njiparciit draw iiig out, 
novertholess if tiino bo givoii tho niro begins again to draw, and 
a largo miioiint of strotohiiig at an increased ]inco iiia} ciisiio. In 
this wa} wires have boon broken with loads considemblj short of 

I TIio lacrcaso of Simla viltlioiil Incicaso of »lrc« ulilcli goes on wlllimit 
limit wlion a test piece imtlcr tension npproaclii s rupture, Is a special case of tlio 
ccneinl plionomonon ot “flow of sollils which hiis hociv eahlbltcil. chlcHj tor 
comprcsslro stn 8sc^ In n series of licaui If ul i xpci Imcnts li) TnMcn (Jt/mo/rTt tur 
n^uleiiimt det a)rj)t nito Pi oe Jiut Meth / up , 1807 and 187S). 
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those which would have been required had tho process of loading, 
fiom tho point <1 oiivvanl, boon coiitinuod at a inodcmtolv mnul 
mto A slow process of v iscous dofommtion may in fact lie occur 
ring at tho same timo that tho iiiotnl shows a quasi elasticity with 
respect to mind altomlioii of stress Bauschingcr s iiiicroiiiotnc 
oxiH-rinioiits liavo shown that after a piece has been hardened 
11 } rest tho true limit of elasticity, ortho point at which Hooke’s 
law begins to fail, comes far short of tho } lold iwiiit. IIo has also 
shovvn that a long niton al of rest after tho sot has taken place 
produces a slow rise of the true limit of tlasticit},'' apparently 
a slower iiso than tho lapse of time causes in tlio vicld point 
Itself ‘ 

33 In tho testing of iron mid steel the tiiiio during which any 
state of (piill)8tioss (exceuding tho original elastic limit) exists afibets 
tho result in two somowlmt niitagonistio wa}s It aiiginonls oxten 
smn, by giv mg tlio iiiotal leisuro to flow Tins may bo called tho 

V ISCOUS elfcct But, 011 tho other hand, it reduces tho amount of 
oxtoiision w Inch subsequent groati r loads w ill caiiso, and it iiicrcasos 
tho amount of load required for rupturo 111 tho way which has just 
been described This may bo called tho Iianloiiing otfeot 'Wlioii 
a piece is brokcu b} continuous gmdiial incroinoiit of load, these 
two ofioots nro occumiig at all stages of tho tost. If tho viscous 
olfect existed alone, or if tho hanloiniig ofioet wero small, tho 
iiiatcnnl would show' (0 greater advantago ns regards olongation, 
and to less advantago ns roganls ultimata strength, tlio moro 
slovvl} tho load wore applied Tin and lend iiia} bo cited ns mate 
rials for which this is tho case But when tho Imrdrning olfect 
is rtlntivoly groat, ns 111 iron and stool, tho niatorial shows less 
olongation and a higher bronkiiig stroiigth tho moro slowly it is 
tested An oxcclloiit illustration of this is given b} tho following 
oxpcnmoiit of Mr Bottomlo} Pieces of iron wire, minonled and 
of oxcoptioimlly soft quality, when loaded at tho rate of 1 lb in 
fi niimitcs, broke with 414- lb mid strotchod 27 percent, of their 
original length Otl|er pieces of tho samo wire, loaded at tho 
mto of 1 lb 111 24 hours, broke vnth 47 lb and si retched less than 
7 per conk* ^tgnm, it 1ms licoii found that an cxcossiv oly rapid 
application of striss (b} tho ox])Iosioii of gun cotton) iimkos soft 
steel stretch twice ns much ns 111 onliiiar} testing^ Tim rnso is 

V cry dilToront, however, if tho nmtonnl has been proviousl} hard 
oiicd b} strain It 
does not appear 
that such varia- 
tions 111 tho mto 
of loading ns nro 
liable to occur in 
practical tests of 
iron or stocl hiiv 0 
much iiifluoiicoon 
tho extension or 
thostrciiglh, great 
ns tho oifccts of 
time nro when tho 
motnl IS loaded 
oitlior much moro 
slowly or much 
more qiiickl} In 
fig lf> tho results 
nro show n of tests 
of tw 0 similar 
pieces of soft iron 
wire, one loaded 
to rupturo 111 4 
minutes and tho 
other at a rnto 
about fibOO tunes 
slow er 

34 The hard 
oiling offtet vvhicli 

intervals of rest . , , 

from load or of constant load produce, omo tho nriinmvo elastic 
limit IS passed, has been examined b} Bonnlslc},® Thurston,^ 
Bniiscbiiigor,® Iivviiig,’'nml others Tlio elfoctof oven a fovv minutes 
iinuso IS pcrcoptiblo, an hour or two of constant strc-ss has a von 
mnrkod iiilluciico, mid after 24 hours or so thcro npiienra to bo 
littlo furthor hnnloniiig Tho American Board found tlint iron bars, 
provioiisly stixssod to about ri0,000 lb jwr squnro incb, gained in 
kroiigth, bj intervals of rest from stress, to tbo extent of about 0 
per cent, in one da}, 10 per coiit in llireo dn}s, and 18 per tent in 

^'^^''it'iinj bo coiiLludod that, whoii a ])ieco of iiiotal has in any 
way roceivwl a peniiaiicnt sot b } stress excicdiiigjjs jfmfts or 

5 Mltth flits drm Mffh Trth tab in ^flnJirn Hell ’**> 

> J'rve m Soe 1R7P p 521 Rm niM I bbniciTT { W 
« loo remarks liv Col v(alllaiia, V<” V 

• Sen Itfport afthtUS Hoard on Trtlt of Vttah, rol I secllon 

- Aop Jiiiic 1670 Tim aiifograplilc .IIoRmt". Kiren In Has n nnfl 
U nrv token fruiii these tests. 
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elasticity, it is bardonod 

propertios go on slwly Permanent sot occur ulien 

instances of the ia«\®“*"? wLrld^Sd orixii cold, or when 

punched hole is oroKeu j . .< ^ ^ rccotves an unttuo 

i^^moved bv means of a rimer, so that 


Xf 4i.« Well It IS ven usual to specify 



tlio lingtb ■vrliicb Ing on 
This, howcicr, total 
relation clonga. 
iron tlon 


Anneal 

tag. 


instanco of the same Kina oi ayuuu •» - - . * . e transverse dimensions xo uic io»k»‘ ■“ .•'-7 

•which IS to be tested by bending has a piece ont from ite^g j or steel say 8 inches long, inll stretcli Httlo more in proportion 
rsCnng machine Tlie resnltof the shear is « ® “ “X leSi than a very long wire of the same quality An 
close^o tlm edge is hardened, and, when ^bo plate is tent, tins w bar say 1 inch in Ammeter, will shoiv something lite twice 

S unle to stretch like the rest, starts a ™ L mucli ttie ^ roentagS of clonuatlon as a i m long rod Tho « 

qmeUy spreads across the plate on account of ^ho fact t nenmits of M Barba* show that, in iiiatcnnl of uniform qmlity, 


®»<1 the plate will then 

out damage 

36 The hardening effeet of strain is romo\ 


anfLl.rf tis,bA.^ 

L^tims mom tCaiiit 0 2 i«r of direct compa. 


If^udXrone^': buVm st^llhat eontnms mom |bsn ab«rt 0 2 -r tension tests affects not mnueuco 

cent of carbon another kind of hardening i® WIim**h!b I onlx tte extension hut also tho ultimate strength In th® fireton 


Harden 
tag and 
temper 
lag of 
steel 


after being 
nraparliau 
be rendered 


taS £ £dn«., u »«Bd ndJo.1) «•« «» «r'l «« ST.3dro" £5 "l~^ rf 

»ssr».r— »s. 


hardness and rendered elastic throngli „ 1 1 1^. 

This orocess is called the tempering of steel , its effects depend on 
the twnperoture to which the steel is healed after being hartoiiM, 
and the grade of temper which is acquired is usually 8i«c^cd by 
the colour (blue, straw. &o.) which appeals on a clean surface of 
the metal during this heating, through the formation of a flun of 


A and B, 
its clastic 

hmitaraicM value oTtho”total load tlmn would be 
the case if tho change from tho larger to llio smaller 
section %vcrc gmduul In u non ductile material, ruj^ 
tuTC mil for tlio samo reason tako ylaco at AW, \ntu 
a less total load than would othenvisp be borne On 
♦i,n liniiil. with a snflicicwtb ductile matcnni. 


H 



Ckmtrac 
tlon of 
section 
at rap 
tare. 


plied m the hard drown state (that is, without being anneakd after 
it leaves the dmw plate), exhibit the higher strength and greatly 
reduced plasticity which result from permanent set 
37 The extension which occurs when a bar of uniform section is 
pulled is at first general, and is distnbutcd with some approach 
to uniformity over the length of the bar Beforo the har breaks, 
however, a large additional amount of local ostension occurs at and 
near the place of rupture The matenal flows in that neighbour 
hood much more than in other parts of tho har, and tho section is 
much more contracted there than elsewhere. The contraction of 
area at fracture is frequently stated as one oj tho results of a test, 
and 18 a useful index to the quality of rontennls. If a flaw is pro 
sent sufficient to determine the section at which rupture shall occur 
the contraction of area will in general be distinctly diminished 
os compared with the contraction in a specimen free from flaws, 
althou^ httle reduction may be noted in tho total extension of 
the piece. Local extension and contraction of area are almost 
absent in cast iron and hard steel , on the other hand they are 
specially promment in irronght iron, nuld steel, and other metals 
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that combine plasticity mth high tensile strength An example 
IS shown in fig 16, which is copied from a photograph of a broken 
test piece of Whitworth soft fluid compressed stew 
38 Experiments with long rods show that the general extension 
which occurs in parts of the bar not near the break is somewhat 
irregular ,* it exhibits hero and there incipient local stretching, 
which has stopped wiihont leading to rapture This is of course 
due in tho first instance to want of homogeneity It may bo 


traction of sectional area whicli precedes rapture 
partly proicnted by tho presence of the projecting 
Tiortions C and D Hence, too, with a ductile iiiatxriol 
samples such as those of fig 18, in which tho part of smallwt section 
between tho shoulders or enlarged ends of tho piece is short, will 
break, with a greater 
load than could bo 
borne by long uni 
form rods 0 ! the 
same section In 
good wrought iron 
and mild steel tho 
flow of metal pre 
ceding rupture and 
caueing local con 
traction of section 
extends over a length six or eight times tho width of tho piece , 
and, il tho length thTonghont which tho section is uniform ho 
materially less than this, the process of flow will bo rendered more 
difficult and tho breaking Iona of the sample will be raised •* 

These considerations have of course a wider application than to 
the mere interpretation of siiccial tests. An imjmrtaiit practical 
ease is that of nvoted joints, in which the metal left between the 
nvet holes is subjected to tensile stress It is found to bear, per 
square inch, a greater pull than would bo borno bj a strip of the 
same plate, if the strip wore tested in tho usual way with uniform 
section tbronghont a length great enough to allow complete freedom 
of local flow * 

41 The tensile strength of long rods is afleoted by tho length Com 
in quite a different way "With a perfectly homogeneous mntonnl, parative 
no diflbrenco should bo fonnd in tho strength of rods of equal strength 

of long 


Mr Klrkrifly S paper*, a comparfson la given ot the elaallc 
Hin«, nltlmato atrcnglli, ana muniate cxtonalan of eamplcs -which were anneolca 
beiOTc testing sod of samples which were tested In tho commerolfll state In 
general tho annealed samples ore ebtlnctly, thongh not vorv matecisllv. softer 
than the others ((^ the Matin Pnpertiti of TTivmpAf Irvn PMu from Ena 
and lorUAfre London, 187« olto Emerlmatts on Fajertta /Slesf, London, 1S73). 

* Soo Khkaldy s fapenmsnrs on Fanertta Steel London. 

tne Steel Committee pat L 


, 1373 , also B^rt <ir 


* Him ds la Soe dee hp Ch 1880 see also a paper hv Mr W llnckncy, j 
“On tho Adaption of Standard Forms of Test Places iftn Free InU C h. 

1884 short 

4 Tlie grrater strenclh of nicked or groored specimens seems to linvo been rods 
flpst ramaraed by Mr Klricaldy (Srpenmsnls on Vrought Iron and Steel, p. 74, 
also Expertmmti on Fagereta Steel, p 27) Sec also a paper bj Mr £ Richards, 
on tost* of mild steel dohr /ronondSleel /nil 1882 
" SeeKonnedWs Reports on Rivetted Joints Free /ml JUcrfl. Sip 1881-S 
Xn the ea^ of mild steel plates ft drilled strip jnaj }ta\ c ns much m 12 per cent* 
more tengo strength pet square Ineih than on iindmied stiln Mith punched 
hMes, isn the other hand, the remaining metal Is mneh weakened* fortho reason 
referred to in j dd 
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scchonnl area and of diiTorcnt lengths, nroi ided the length of both 
vrero great enough to pret ont the action aesenbed m § 40 from affect 
wg the result But, since no matonal is norfcctlj homogeneous, 
the longer rod mil in general ho the noaker, offering as it does 


caiiOTi Di 1110 tiiicor} oi iiruu'iuiiiLi(» biiuurj uk uiu 

strength of long bats nos been worked out on this 
basis bj Prof Chaplm,* and has been cTpenniontally 
confirmed bj tests of long and short sanniles of mre 
The theorj docs not applj when the Iciigtli is so small 
that the action of 40 enters into the case, and the 
cxiionmontal dahi on winch it is based must be taken 
from tests of samples long onongli to orcludo that 
action 

Fracture 42 In tension tests, rupture may occur, os in fig 
bj 19, by direct separation orcr a snifaco whicli is ncarlj 
tension plane and normal to the lino of stress Tins is usual 
in hard steel ond other comparitii clj non ductile mate 
nals Or it may occur hi shcantig olong an obliijne 
plane, as in lig 20, which 
shows the fnctiirc of a piece 
of steel softer than the spcci 
men of fig 19 Ini cry due 
tile sainplcs these two modes 
of mptnrc are frequently found in com 
binntion, ns in fig 21, whore a central core 
IS broken bj ducot tension while round it 
IS a ting 01 cr w Inch separation has taken 
])laco iiy sheaiing In this instance the 
--B — niig IS in two parts, one above and one 
bcloiv the surface of rupture of the central flat core. In other 
instances, such ns that of the sample shown in fig 16, the shorn 
nug forms a coiitiiiuoiis cone or crater round a flat core 
Fracture 48 In compression tests of a plastic material, such ns mild steel, 
by com- a process of floirmn} goon without limit, the piece (which must 
prcssion of course be sliort, to ai oid buckling) shortens and bulges ont jn 

the form of a cask This is illustrated .... 

hy fig 22 (from one of Fnirbairn’s expo 
nmciits), whioli shows the compression 
of a round block of steel (the original 
height and diameter of which are shown 
bj the dotted lines) by a load equal to 
100 tons iior square inch of original see 
tional area The surface oi or w Inch tbo p 
stress 18 distnbuted becomes enlarged, 
and the total load must be increase in 

a corresponding degree to maintain tlio , “ , , , 

process of flow * The bulging often prodnees longitudinal cracks, 
ns in the figure, cspecnllj when tbo material is fibrous as well as 
plastic (ns ni the case of wrought iron) A brittle mntcnai, suen 
03 cast iron bnck, or stone, yields by sliearing on inelinwl planes 
as in ngs. 23 and 24, winch are taken from 
Hodgkinson's eaporimente on cast iron * 


The simplest fracture of tins kind is ovcm 
plifled by fig 23, wlioro a single surface (op 


fir !0 


Fig 21 
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sequently greater than if tbo height were sufficient for shcanng in 
a single plane 

44 Tbo inclination of the surfaces of shear, when fracture takes Plane 
place by sbeanng under a simple stress of piiil or push, is a matter shear 
of much interest throwing some light on the question of how the 
resistance which a motenal everts to stress of one kind isaffcctcd by 
tbo presence of stress of another kind, — a question scarcely touched 
by direct evponment At the shoin surface there is, in the case 
of tension tests, a normal pull as well as a shearing stress, and in 
the case of compression tests a normal push as well as shcanng 
stress If tins normal component were absent the mntcnnl 
(assuming it to bo isotropic) would shear in the surface of greatest 
shcanng stress, which, ns wo liaic seen in § S, is a surface inclined 
at 45° to the axis In fact, however, it docs not shear on this 
surface Hodgkinson's ovpenmcnts on the compression of cast 
iron gii 0 surfaces of slionr whoso normal is inclined at about 65° 
to the avis of stress, and hirkaldy's, on tlio tension of steel, show 
that w hen rupture takes place by shear the normal to the surface 
18 inclined at about 26“ to the avis * These results show that 
normal pull diminishes resistance to shcaniig and normal push 
increases resistance to shearing In the case of cast iron under 
compression, the material prefers to shear on a section where the 
intensity of shoanng stress is only 0 94 of its value on the surface 
of niavimum shcanng stress (inclined at 46°), but where the 
normal push is reduced to 0 60 of its i alue on the surface of mnvi 
mum shearing stress. 

46 jFohpite o/ Jftlols —A matter of great practical ns well ns Patigiio 
scientific interest is the weakening which matennls undergo byofmeta 
repeat^ changes in their state of stress It appears that in some 
if not in all materials a limited amount of stress lanation may 
bo roiieated time after time without appreciable dotcnorntion in 
the strength of the piece, in the balance spnng of a watch, for 
instance, tension and compression succecil caoli other some 160 
millions of times in a year, and the spring works for \ cats intbout 
apparent iinmy In such cases tbo stresses lie well within the 
clastic limits. On the other hand, tlio toughest bar breaks oftei a 
small number of bendings to and fro, when these ^ theolastie 
limits, although the stress may ha\o a mine g^tly short of the ^ 
normal nltiniato strength A laborious rcscnrcli by Wohler,' ov Wbhlert 
tonihng over tirclvo jearsi has lUHch iinportaut mformatiou expen 
regarding the offccts on iron niul steel of very numerous repeated meats 
fdtoruations of stress from positu e to negative, or ootv een a uigucr 
and a lower value without cliauge of sign By mcaiis of ingeniously 
contmed maoluncs ho submitted test pieces to direct pull, alter 
iiatcd with complete or partial relavation from pull, to repented 
Ending in one direction and also in opposite directions, nna to re 
poated twisting towards one side and towanls opposite sides Tlio 
iwuIU show that a stress greatly less than the 
tested in the usual way by a single apphiation of load 
rupture) is sufficient to break a mcco if it bo often 
onil resWd, or oien altcrnnted with a less stress of the wmo 
kind In that case, Iiowcior, the innation of stress being less, 
the number of repetitions required to produce 
In gonorol, the number of ronctitions required to 
ture IS increased by reducing tt.c range the sti^ 

is inned. or bi lowering tbo upper limit of tlint range 11 tiio 
S^t4t'st«i»\e chosen sumlfonpugh it 
Smed, or oven reversed many mi lion tunes 
the mcco Wohlers results ore best sboiwi by quoting n lew 
fiCTiw selected from his expennionts The 
cMtntrs ner aanaro soli,* in tbo case of bars siibiictcd to bending 
they refer^to tSo top and bottom sides, wbicli are tbo most stressed 

parts of tbo bor 


yig. 23 

iwoximateli a plane) of shear divides the compressed block into 
proximoreiy a m » y 



til,, liloek is not less than about $ tno iTium 

the height is less the action is more complov Shearing 

raL^nlaco ovOT more than one plane, asm fig 24, s® 

^ weScM are fom^ by whichSho surroun^ng pomons of the 

blo^nff split off Tlio stress required to crush the block is con 


Jfoporfae,' Ore ISSO, Saaineer, Club of 
mrucl^, two, seesUoRril A« Rip-, i83' 


I Iron bar in direct tension — 


Stress 
Mnx Mtn 
4B0 0 
440 0 
400 0 
SCO 0 


Number of Appllestlons 
cuostuR Uopluro 
SOO 

100 001 
34oe->3 
4S0 8..3 


Stress 
IMIU Min. 
320 0 


Number of AppHc#itons 
ceuslnp mipturc 
ID 141 040 


440 

440 


SOO 

.40 


Iron bar bont by transverse load — 


II 

Stres' 
Mnx Min 
UO 0 
COO 0 
4C0 0 

III 

Stress. 
Mss Min 
000 0 
OOO 200 
000 300 


Number of Benainss 
enurfuR Rupture 
100 740 
420 000 
4S1040 


Stress 
Mbs Min 
400 0 
3j0 0 
300 0 


2,070 424 

Not broken vlili 4 inIJlloos 

Number of HcndUiBs 
cmisInR llnptnre 
1300 000 
4 030.400 

Not brolcn witli 43 millions 


Steel bar bent by transierso load — 


Number of Bendings 
csuslnR Ruptuio 
72,450 
81,200 
l>C20a 


Stress Number of Bendlnn* 
il»s Mta cauring Rupture 
000 *100 

900 oOO 704 OOO-mcatiortTrotriajs. 

000 coo Notbrotcnwllh Wlmllls 




erZtttrehr JBr 
xpeilmenta 




per square bii^ 


xxn. — 7^ 
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STRENGTH OF MATERIALS 


IV Iron bar bent by supporting at one end, the other end being 
loaded , alternations of stress from pull to push caused by rotating 
the bar — 

Stress Number of Rotations 
From + to — cansini; Rupture 
320 SO 430 


Stress 

From + to — 
220 
200 
180 
160 


Number of Rotations 
causliiK Rupture. 
3,032,388 
4 917,992 
19 180,791 
Not broken vpfth 
millions. 


300 99,000 

280 183,146 

260 479,490 

240 009,810 I jiiiiiiuiia. 

46 From these and other expenments Wohler concluded that 
the wrought iron to which the tests refer could probably bear an 
indeiinite number of stress changes between the limits stated (in 
round numbers) in the following bible (the ultimate tensile strength 
was about 19^ tons per square inch) — 

Stress in Tons per S(i Inch 

From pull to push _ _ +7 to —7 

From I nil to no stress.. 13 to 0 

From pull to less pull 19 to 10} 

Hence it appears that the actual strength of this material vanes in 
n ratio which may be roughly given os 3 2 1 in the three cases of 
{a) steady pull, (5) pull alternating with no stress, ver} many times 
repeated, and (e) pull alternating with push, icry many times 
repeated Factors of safety applicable to the three cases might 
therefore rationally stand to one another in the ratio of 1 2 8 
For steel Woliler obtained results of a generally similar kind. His 
expenments were repeated by Spangenberg, who extended the 
inquiry to brass, ^n metal, and phosphor bronze.^ On the basis 
ot Wohlers results formulas have been devised by Launhaidt, 
Weyraueh, and others to express the probable actual strength of 
metals under ossimed vanations of stress , these are, of course, of 
a merely empincal character, and the data are not yet extensive 
enough to give them much value.® 

47 Wohlers experiments, dealing, as all experiments must, 
with a finite number of stress changes, leave it an open qnestion 
whether there are any limits inthin which a state of stress might 
bo indofimtely often varied without finally destroying the matenaL 
It Ls natural to suppose that a matenal possessing perfect elasticity 
would suifer no deterioration from stress changes ly ing within 
limits up to which the elasticity is perfect But these limits, if 
thev exist at all, are probably very narrow Indeed, in the case of 
iron, there is indirect evidence that all alteration of stress whatso 
over affects the molecular structure in a way not consistent with 
the notion of perfect elssticity When the sta.te of stress in iron 
13 varied, however slowly and howoier little, the magnetic and 
tlicmio electno <tnaUties of the metal are found to change in an 
essei^ially irreversible manner ® Every vanation leaves its mark 
on the quality of the piece, the actual quality at any time is a 
mnction of all the states of stress in which the piece has previously 
been placei It can scarcely bo doubted that sufficiently refined 
metbods of expenment would detect a similar want of reversibility 
in the mechanical effects of stress, oven when alterations of stress 
occur slowly enough to escape the effects of viscosity which have 
been examined by Sir William Thomson and discussed under 

^ ■viscosity investi 

^ted by Thomson causes such stress changes as occur rapidly to do 
work on the matenal, and the destructive effect of repeat^ changes 

.in® P'S**® this cause His expenments show tLt 

rapid stress changes often repeated do produce a cumidatiie effect 

thirit?™? elasticitv, and it is xeiy probable that 

this fatigue of elasticity is associated with fatigue of strength 

.fj,**®!? yet no expenments showing how far fatigue of 

^e nnm'Lr^®?i ^^^® dwtinguislied from the 

Xr SnX; {, ^ ^^® clianges, nor whether a penod of rest, 
afttr fttigue has been induced, restores strength That it doe^ 

? \ from Thomson’s discovefy that rrat reXis 

tI,-'. r" “ strain is produced wutliin the 



‘ Ueberdat 


— mu btrain nenc e, provided 

Berlin, 1876 

Sin'S’** ^"t'nBSlrcnEth of Material^?’ on the 

t. a? 

jroMrll linker snddrvss to the MecIianfcal'sSShin nf'li!'^ tatlgued metal, 


■» aworoTO in producing *traln? often cxccPdinX *1! i a. . 


this strain falls within the clastic limit, the strain and the stress 
are twice os great as the same load would produce when in cqni- 
libnum Instances of load applied with complete suddenness, and Sttam 
y ot withont shock, are rare , but it is a common cose for loads to produced 
bo applied so rapidly that tlio stress reaches a value intermediate by "hvo” 
between that due to a static load and the double stress due to the load, 
same load apphed at onco Thus tho Railway Conimissioiiors found 
that certain bridges were deflected by a train passing at a speed of 
60 miles qicr hour 4 raoro than by tho samo load at rest® Tho 
fact that a “live” load produces greater stress thau a dead loid is 
of course to be distingiushcd from tho question Wohler’s oxpen 
ments deal with — the greater destructiveness of the intermitted or 
varied stress which a Iiic load causes. In many coses engineers 
allow in one operation for these quite independent itiflnences of a 
live load by choosing a higher factor of safety for tho li\e than for 
the dead part of tho whole load on a strnctnrc, or (what is the 
same thing) by multiplying tho liie load by a coefficient (often 1^), 
adding tlie product to the dead load, and tnuting tho sum as* if 
all were dead load 

49 A useful application of diagrams showring the relation of Redli 
strain to stress is to dotcmiino the amonnt of work dono in strain ence 
ing a piece in any assigned way The term “resilience” is coiivcn 
itntly used to specify tho amount of work done wlioii the strain 
just reaches the corresponding elastic limit Tims a rod in simple 
tension or simple compression has a resilience per unit of volume 
— /*/2E, where/is the greatest ela.stic pull or push A blow whose 
energy exceeds the resilience (reckoned for tho kind of stress to 
whicli tho blow gives rise) must in the most favourable case pro 
duco a permanent sot, in less favourable coses local permanent 
set will be produced altliougli tbo energy of tho blow is less than 
the resilience, in consequence of the strain being unequally dis- 
tnbntod In a plastic matenal a strain cxcccoing the limit of 
elasticity absorbs a rolatii cly large amount of energy, and generally 
inoreises tho resilience for subsequent strains. Fracture under sue 
ccssive blows, as in the testing of rails by placing them as beams 
on two supports, and allowing a weight to fall in tlio middle from 
a given height, rcsnlts from the nccuinulatcd set which is brought 
about by the energy of each blow exCLcding tho resilience 

60 In an important imper® which is reprinted in the article Internal 
EIiASticitt, and slionld bo carefully stndicd in this connexion, stress. 
Prof James Thomson has iwintcd out that tho effect of any 
exteranlly applied load depends, to a very material extent, on 
whether there is or is not initial internal stress, or, in other 
words, whether tho loaded piece is initially m what Prof Hcarson 
has called a state of case. Internal stress, existing inthout tho 
application of force from without tho piece, must satisfy the cow 
dition that its resultant vanishes over any complete cross section 
It may exist in conseqnenco of sot cansra by previously applied 
forces (a case of which instances are given below), or in conso- 
quence of provions temporaturo changes, as in cast iron, which is 
thrown into a state of mtomal stress bv unequally rapid cooling 
of tho mi^ Thus in (say) a sphencal casting an outside slieU 
sohUihes first, and has become partially contracted by cooling bv 
the time the inside has become solid. The inside then contractsfand 

In ® direction, while the metal in tho intonor is pulled 

in the direction of the radius Allusion has already been made to 

SidXL’S?!"! ® t**® '^®''®®t of elasticity 
which Hodgkinson discovered in cast iron is 

,_Ioid“stio motal a nearly complete 

I’yanncahng, ei on annealed pieces, 
elSrfrv T k*"®® defects of 

SheS’kadis^r^p??^^ 

tu^^ oJifie *’‘® ®fl'®®‘ of tempera- Effect of 

f materials. Some metals, notably iron or tempera 

Se stonXF o? shortne^” Expenments on the strength. 

wMue strength of wrought-iron and steel show in ceneral little 

Sd S i®™ to M?Sr“ pSh, 

on the plasticity anittroTurtlf^'f*^^ red lieat, is believed to have 

7 <”«* ^'<4 ifath Journ Nov 184S 

thM "'StySSonlnn Mrf *4 ^ “p Brft 

P Sandberg Notices of 

^ chap X, and in papers bj J j Weh«^^iv"®D 
A llsnens, ifefr.dir Ver 
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STRENGTH OF MATERIALS 


vrorkcil at a blue beat not oiilj run a mucb more stnous nak of 
fraauro in the process than nlien norkctl either cold or red hot 

bnttlcness 11103 aftonrards show 

itself n hen the iiiotal IS cold * 

+1,?^. 'i’lia [‘'nowiiij; table gi\ cs a few roprescntativo data rogardinc 
the strength of the tiioro important matenals used in onginccniic 
(the figures are gathured from the writings of Barlow, Hotlgkinsoii 
lvirkard3, Thurston, Raiikiiio, Unwin, dark, and others) - ’ 
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Cast Iron 

,1 nvirnRO 
„ Aniirlcnn (nnlnnncr) 

II ,t »tn:npllicni.d 

by successive (ustfln^ 
" roii(,|if Iron— 

Uncst Lowmoor nnd ^niK 
slitrc plates 

StalTordslilrc- 

Ilrt Iro Iron 

Bars finest 
Orrilniirs cnnl 
^ft Strcdlsli 
W mualit Iron wire 

„ „ n\engc nbontj 

steel — 

Mild steel plates (Siemens or 1 
lUssenier) _ ■) 

Axle nnd mil steel (do). 
Cnielblu tout Firt.1 
StielmstlnRs 
(limmo Met I 
Tiincsien Ftcil 

W lillwnrth s flniil eoniprcssid 
steel (mild). 

,, „ (hard) 

Slecl wire nnllnni), nboiit 
Ttniperctl stctl rope win 
(iilehtst) 

rinnorortn steel win. 

Copper cast.. « 

„ rolled 

„ wire, bard drawn 
Brass 
, wire 
Muntz mital 

Gun metal 
Phosplior bronze 

II I *bc 

Manponcso bronze 
/luc cast 
„ rolleil 
Tin 
Lead 
Tim^r — 

Onk 

M liltc pine 
I’ltcli pint. 

Ulca fir 
Aah 
Beech 
Teak. 

Spanish iiinhogau} _ 

Stone — 

Granite 
Sandstone- 
I Imestonc 
Slate 
Brick 


Xjltlmntc Strength 
Tons per Sfiuaro Inch 


[bito^IOjj 

14 

to (a'>0 


/c 


3o to Gu 
43 

30 toss 
CO to T'l 


/. 


0 to 13 
11 


27 to 2D along the fitiro 
3lacrossthotlbro,' 

2G along „ I 


24 ncioss 
*2 along 
10 across 
27 to 2*1 
3d 

to to 34 
2d to SO 
T. 

sa to 12 
nsemge 
nbnnt lOj 
"0 to 4 1 
4fl to G5 
nliflut 3S| 
SO 
72 

40 

41 to Cs 
70 

134 

1.0 

10 to 14 
Id to 10 
21 

8 to 13 


11 to 33 

1 1 1 « 30 
11 to 70 
21 to 3’ 

3 to 3 
7 to 10 

o 

0 ^ 

1to7 
!{ to3{ 

4 too 
4 to 7 
4 to 7 


20 


3.1 


4 

Si 

3 to 4 
4 
4 

33 toS 
UtoSl 
2 to 2f 
1) to i 

i'oj 


IS to 
20, or 
about 
lof/, 


) 

(^ about 
poryi 


10 to 14 


Llnsttclt} 
Tons per SI] In. 


lonng 
Modulus 
E 


0000 

to 

0000 


13 000 
' to 
13,000 


13,000 
' to 
13,000 


11000 

11000 

7000 

8000 

0000 

MOO 

/4d00to! 
\ oroo 
0000 


CdOO 

1000 

800 

000 

oso 

700 

OGO 

OGO 


7000 


Mod of 
Itigidity 
C 


1300 

to 

SdOO 


>■8000 


GOOO 

to 

d300 


2800 

ICOO 

2200 

11700 

2400 


Graphic C3 Spice admits of no more than a sliort nnd olomontary 
repre nLoount of some of the more simjilo straining actions that occur 111 
scntntion ninchincs and eiigiiieoniig striicturos 

of distri The stro«s wliicli acts on ant plane surface AB (fig 26), such ns 


butcil 

stress 


an innginart cross section of a strained 
piece, inn} bo roprcsoiitcd by a figure 
formed b} setting up ordinates An, 116, 
Ac , from points on the surfaLO, the 
length of these being made proportional 
to the intoiisit} of stres-s at each jioint, 
This gives an ideal solid, which may bo 
called tlio stress figure, whoso height 
sliows the distriliution of stress ot cr the 
surface which forms its bnsa A lino ^ 
drawn from n, the centre of gravity of 
the stress fippiro, parallel to the onliimtes 



17 

-h- 


FIg.2S 


Centre of An, Ac , determines the point C, which is called the centre of stress, 
stress and is tho point through w Inch the resultant of the distnbuted stress 

nets In tho case of a unifornih distributed stress, ab is a piano 
surface parallel to AB, nnd C is tho centre of gravity of tho surface 
AB wlicn a bar is subiectcd to simple pull applied axially — ^tliat 

1 Stmineyrr " Tlio Injurious Eflbrt of a DIuo Heat on Stool and Iron, J/fn 
Proe, JntI (7 A , vol Ixvxlv 188a 




IS to say, SO that tho resultant stress passes tbronirh tbn -r 
grai It} of 01 ory cross section, —the strcM may bo tn&Is (sennWv) 
umfornih distnbiitcd 01 or any section not near a place where tlm 

state of case and tlio stress is within the limits of olnsticitv ^ 

64 Uniformly yr} mg stress is illustrated by fig 20 It occurs Uni 
(in each case for stresses within tho cinstii. limit) in a bonf iwn^ 
in n tie subjected to non axial pull, and ^ ^ 

in a long strut or column w hero buckling 

iiiakos tlio Btrc.ss become non axml iw 
uniformly x ar} ing 
stress tho intensity . ^ 

p at an} point P is / ^ ' 

proporlioiinl to tho 

(listaiico of P from / 
a lino JIN, called / 

the neutral n\i^ which lies in tho plane of tho stressed surface nnd 
at nght angles to tlio direction AB, which is assumed to bo that in 
which tho intensity of stress varies 
most rapidl} There is no xarin 
tioii of stress along lines parallel ‘'j 
to MN If JIN jiasscs through 
C, the centre of grax ity of tho stir ^ Fig 27 

face, ns in fig 27, it may cnsil} bo shown that the total pull stress 
on one side of the neutral asis is equal to tlio total push stress on 
the other side, whattxcr bo the form of tho surface AB Tho re 
sultant of tho whole stress on AB is in that case a couple, whoso 
moment ma} bo found ns folloxts Lot dS bo an iiidclinitcl} small 
part of tho surface at a distance * from tho nottfral axis through 0 , 
nnd lot p bo tho intensity of stress on rfS The moment of the 
stress on dS is tgxlS But p—Pitr/ar,— pjir/ai (see fig 27) Tlio 

whole moment of tho stress on AB is/irpife— (pj/a:j)/a?dS—p,I/a:, 
o^P.y^.i whore I is tho moment of inertia of the surfneo AB about 
tho iiontrnl axis through C 
66 A stress such ns that shown in fig 20 or fig 
regarded as a uiiiformi} distributed 
stress of intensity j»o (which is tho 
intonsit} at tho centre of graxuty 
of tho surface C) and a stress of 
tho kind shown in fig 27 Tlio 
resultant is p^, where S is the 
whole area of tho surface, nnd 
it acts at a distance CD from C 
such that tho moment jioS CD— - 
(P.-7>o)I/*i~(?>i+Po)V«!- Hence 
7 ’s"Po( 1 +* 2 S CD/I), nnd 
;.»(!-*, S OD/I) 

66 Simple bondingoccurswhon n 
beam is in equilibniim under equal 

and opposite couples 111 tho piano of tho beam Thus if a beam 
(fig 29), supported at its ends, bo loaded at two points so that 
Wjfi— tVjA, the por 
tion of the beam Ij mg 
between "NVi and W-is 
subjected to a siniplo 
bending stress On n 
any section AB the ^ 



Fig 21 


Simple 
beiidi ^ 


K 


H 


Ik ^ a 


I fi k 


onix stross consists of 
pull and push, and has ^8 

for its resultant a couple whoso moment JI— "W,?!— W.fj This is 
called the bending moment nt tho section If the stress bo within 
tho clostio limits It will bo distnbutod ns in fig 
30, with tho iiciitral axis at the centre of graxify 
of tho section Tho greatest intensities of push 
nnd of pull, at the top nnd bottom ctigo respect 
ivol}, are (b} § 64) jq- JIy,/I and p^-Jlyj/I, 
nnd the intcnsit} at any miint nt n distance y 
aboxo or below C is p— Jly/I 

67 Let tho bonding moment now bo increased , 
non elastic strain w ill begin os soon ns either Pi 
or pn exceeds the corresponding limit of elasticity , 
niid'tlio distribution of strc.ss will bo changed in 
consequence of the fact that the outer la} ora of 
tlio beam are taking sot xvhilo tlio inner la} ora 
are still following Hooke’s law As a simple in 
stance xx 0 mu} consider the case of a material stnctl} elastic up to 
a certain stross, and then so plastic that a rclatix cly x ciy largo 
amount of strain is produced without further change of stress a 
case not ver} far from being realized bj soft wrought iron nnd mild 
steel Tho diagram of stress will now take tho form sketched in 
fig 31 If tlio elastic limit is (sa} ) less for compression than for 
tension, tho diagram xnll bo as in fig 82, with the neutral axis 
shifted toxvnrds tlio tension side When the beam is reliox ed from 
cxtcriial load it xxill bo loft in a state of internal strcM, repre 
Bontod, for the case of lig 31, by the dotted lines in tlia^gnnx 

68 In consequence of tho action which has been ilJnstratcd (in 
n somoxxhat crude fashion) bj figs 31 nnd 32, tho moment required 



Bcndm], 

bejond 

clastic 

limits 
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to break tbe beam (Mj) cannot be calculated from the ultimate 
‘ensile or compressive strenrth of the matenal by using tbe for 
mnla or Mj—Zel/y*. MHien expenmonts are made on 

the ultimate strength of bars to resist bending, it is not nnusnal 
to apply a formula of this form to calculate an imaginaiy stress f, 
vrhicli receives the name « 

of the niodnhis of trans 
verse rupture Let the 
section be such thaty, — 

Modulus V- Then the modulus 
of rup o! transverse rupture is 

lure. defined as /— Mjy,/I 

This mode of stating the 
results of expenmeziton 
transverse strength is 
nnsstisfactoiy , inasmuch 
as the modulus of mp 
ture thus determined 
will vary with different 

forms of section '1 hus a plastic material for which /, and /# are 
crjualj if tested in the form of an I beam in winch the flanges form 
prachcallj the whole area of section, will have a modidns of rapture 
sensibly eqnal to ft or/. On the other hand, if the material ^ 
tested in the form of a rectangular bar, the modulus of rupture 
maj approach a value one and a half times as great. For in the 
latter case the distribution of stress may approach an nltimato con 
dition in which half the section is in uniform tension ft, and the 
other half in uniform compression of the same intensity The mo 
ment of stress is then i/iJh*, 6 being the breadth and A the 
depth of the section , but by definition oi the modulus of rupture/, 

M— i/6/i* In tables of the modulus of transverse rupture the 
values ate generally to be understood as referring to bars of 
rectangnlar section Values of this modnlns for some of the 
principal matenals of engineemig are given in the article BniDOES. 
vol i\ p 292 
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Strain 
produced 
by bend 
lag 


59 The strain produced by bending stress in a bar or beam w, as 
regards any imaginary filament taken along the length 
of the piece, sensibly the same as if that filament were A 

directly pulled or compressed by itself Ibe resulting n 

deformation of the piece consists, in the first phee and ' » 
chiefly , of curvature in the direction of the lentil, due | 
to the longitudinal extension and compression of the I 1 
filaments, and, m the second place, of transverse flos I \ 
ure, due to the lateral comnrcssiou and extension which * • 

go along with their longitudinal extension and com 1 ! 

pression (see Elasticity, § 67) Let Ij, fig 83, be a " } 
short portion of the length of a beam strained by a bend ' I 

mg moment M (within the limits of elasticity) Tbe / j 

beam, which we assume to be originally stmight, bends i i 

in the direction of its length to a curve of radius B, / I 

such that JV*"yi/6{, 81 being the change of I by esten I 1 

sion or compression, at a distance y, from the neutral ' ‘ - 

U Hence 
K—El/M the trausveiso flexure is not, in geneniL of 

practical importance — ' - 

theo ■ ■ ■ 


Ordinary 
bending 
of beams. 


which shranng'/rtCmode to 

^ arc ordinarily subject, the loads, oroxtemolly applied 
® ""Slra to the direction of the length 

lies on 0116 Side of AB, is in equi 
libnam under tlic joint action of 

ills forces F, F„ F^ la, 

and the forces nhich the other por 
non U exerta on V m consennenct 
or the state of stress at AB Tin, 
i fi' ^ p ^0 may he referred 
to A B by introducing couples whose 

camlibmtc^firir'n Henco tho stress at AB must 

summations from U In th«a 


, — - ^ 

1 I' . 1 ^ 

} 

I-OIJV 

* »JCf - ^ 

t ~ jr, 41 

II ^ 

f y 

Tig 3i 


ft .licanng roiwinaai oMi “i 

the section (2F) is a mat^r^r L^“ ^ “f 

forces on V or on B he taken irTwV only whether tho 

the shearing force The bendmir mom moment and 

ing normal btn«s on AB of tlie find “ "“‘formly vary 
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equal inteusitv of sbeanng stress in horizontal planes parallel to 
the lei^h of the beam 

61 The stress due to the bending moment, consisting of longi 
tudinal push m filaments above the neutral axis and lonntndinal 
pull m filaments helow the neutral axis, is the thing chieny to ha 
considered in practical problems relating to the strength of beams. 

The general formula pj— Myj/I becomes, for a beam of rectangular 
section of breadth 6 and depth A, Pi— 61I/6A®— 6M/SA, S being 
the area of section For a oeam of circular section it becomes 
Pj»S2M/irA’->8M/SAft The material of a beam is disposed to the 
greatest advantage as regards resistance to bending when the form 
IS that of a pair of flanges or booms at top and bottom, held apart 
by a thin hut stiff web or by cross bracing, as in I beams and braced 
trusses In such cases sensibly the whole bending moment is taken 
by the flanges, the intensity of stress oier the section of each 
flange is very neorl/ uniform, and the areas of section of the ten- 
sion and compression flanges (Sj and respectively) should be 
proportioned to the value of the ultimate strengths/, and/,, so that 
S^,— Sj/,. Thus for cast iron beams Hodgkinson has recommended 
that the tension flange should have six times the sectional area of 
the compression flange. Tlie intensity of longitudinal stress on the 
two flanges of an I beam is approximately Jf/SjA and il/S,A, A 
being the depth from centre to centre of the flanges. 

62. In the examination of loaded beams it is com enient to re Diagrams 
present graphically the bending moment and the shearing force nt of bend 
vanons sections by setting np ordinates to represent the valnes of ing mo 
these quantities Curves of bending moment and shearing force ment and 
for a number of important pmoticaf cases of beams supported at shearing 
the ends will be fonnd in the article Buidoes, with expressions for force 
the mnximnm bending moment end maximum slicanng force under 
varions distnbntione of load The subject may be bnefly Ulnstraled 




Fig 3fi ^ yjj, jg 

here by taking the case of a cantilever or projeebng bracket— (1) 
loaded at the end only (fig 86), (2) loaded at the end and at 
another point (fig 86) , (8) loaded over the whole length with a 
nmfom load per foot run Curves of bending moment are given 
m full lines and curves of sheanng force m dotted lines in tho 
dia^ms 

1 he area enclosed by the curve of eheaniig force, np to anv 
o^inate, such as ab (fig 87), is equal to the bending moment at 
the same section, represented bjr the ordinate ae. For let x be 
increi^toaj+8a;, the bending moment changes to2F(»+8*), or 
V®”®® section is eqnal to 

i 'ending moment there per unit of the 

^nding moment w the integral of the shearing 
*’*® ®“® “ continuous dis? 

to of load. It should be observed that, when a: is increased 
moment changes by an additional amount which 
depends on (&•)* and may therefore be neglected 

alLcb^nofl ®^®*’ ®ny DIstnbu. 

tion of 
shearing 
/ stress. 
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lertical section of a beam, 
we may consider two 
closely adjacent sections 
AB and DE (fig 38), on 
winch the bending mo- 
ments are M and M+SM 
respeotiielv Tbe result 
ant horizontal force due to 
the bending stresses on a 
piece ADHG enclosed he 
tween the adjacent sec 
tions, and hounded by 
the horizontal plane 6H 
at a distance y„ from the 
nentral axis, is shown by 
the shaded figure This 
must be equilibrated by 
tbe horizontal slieanng 
sti^ on GH, which is the -.6 

SM/ ™ ^ ^ and the whole lionzontiQ force 

XjVt - being tho breadth If q be the intensity 
X wXv^‘ *^® “Cfon GH, whose breadth is 
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But SM/5x ]s the whole shearing force Q on the section of the 
beam Hence q ^ 

''Si. ■ 

mid this IS also the intensity of vertical shciring stress at the dis 
tanco yo from the nentnd axis Tins expression nia% com enicntly 
be wntten g— QAy/S(,l, uhero A is the area of the surface AG and y 
the distance of its centre of gravity from the neutral axis. The 
intensit} g is a maximum at the neutral axis and diminishes to 
zero at the top and bottom of tho beam In a beam of rectangular 
section the value of the shearing stress at tho neutral axis is g max 
In othcruords, the maximum intensity of bheanugstress 
on am section is ^of tho mean intonsitj Similail^, iii a beam of 
circular section the maximum is 4 of tho mean Tins result is 
of some importance in application to tho pins of pin joints, ahich 
may bo treated as a erj short beams liable to give uaj b\ shearing 
in the case of an I beam anth avide flanges and a thm aveb, tho 
above expression shows that in anj a ertical section g is iiearla con 
stant in the aaeb, and insiguihcantl} small in tho flanges Practi- 
callj all tlio shearing stress is homo bj the aaeb, and itsintensitj is 
very nearlv eijual to Q diauded by tho area of section of tho aveb 
64 The' foregoing analysis of the stresses in a beam, tahicli 
resolves them into longitudinal pull and push, duo to bending 
moment, along avith shear in longitudinal and transverse planes, is 
gencralla sulhcient in the treatment of practical cases If, how- 
ever, It IS desired to find the direction and greatest intensita of 
stress at any point in a beam, tho planes of pnncipal stress passing 
through the point must bo found by an application of the general 
method given in tho article Elasticity, chajiter - 

111 In the present case the problem is excep- 
tiouallj simple, from tho fact that the stresses 
on two planes at right angles are known, and 
tho stress on one of these planes is wholly tan 
gcntial Let AC (fig 89) bo an indefinitely 
small portion of tho horizontal section of a 
beam, on which there is only shearing stress, 
and let AB bo an indefinitely small portion of 
the vertical section at tho same place, on uhich 
there is shearing and normal stress. I^t g be 
tho intensity of the 8hc.aring stress, which is 
the same on AB and AC, and let y be the in 
tensity of normal stress on AB it is required 
to find a third plane BC, such that the stress 
on it IS wholly normal, and to find r, the “ i i 

tensity of that stress Let d be the angle (to bo determined) which 
BC mkes with AB Then the equilibrium of the triangular wedge 

ABC requires that , « ati 

rBCcos9“P AB+g AC, and rBCsind-g AB, 

or (r-y)cose-gsin0, and rsind-gcosfl 

Hence, 

tan . 

r-Jy±Vg’ + iP’ , . , 

The WJsitivc value of r is the greater pnncipal stress, and is oftbe 
sames^ as p Tho negative value is the leswr pnncitnl strew, 
which ^urs on a plana at nght angles to the fo™" „ pY’of 
tion for 9 Rives two values corresponding to tho two planes of 
nnncipal sti^ Tho greatest intensity of shearing stress occurs 
orthTpair of planes Inclined at 45" to the planes of pnncipal 

duo to tho combined effect of simple bending and 
MTohave wen^^w ^ 


feloT 

Jii’ifor^ &lth and depth (and, as a particular case, beams of 



uniform section snbjcctcd to a uniform bending moment) bend mto 
a circular arc In other coses the form of tho bent beam, and the 
resulting slope and deflexion, may bo determined by integrating 
tho curvature throughout tho span, or bv a graphic process (see 
Bainocs, § 25), uliicli consists in driuing a curve to represent the 
beam with its curvature greatly exaggerated, after tho radius of 
cunatiiro has been determined for a suflicicnt number of sections 
In all practical cases the cunaturo is so small that the arc and 
chord are of sensibly the same hiigtli Calling i tho angle of 
slope, and » tho dip or deflexion from the chord, tho equation to tho 
curve into which an originally straight beam bends may bo wntten 
rfii A O 

rfx 

Integrating this for a beam of uniform section, ol span L, supported 
at its ends and loaded wiUi a weight IV at the ecntrc, wo ha\o, for 
thcgreatestsloponiid greatest dcBex:on, rcspcctivch ,fv”» WL’/IGEI, 

«i— iVL*/48El If the load IV is uniformly distnbut«l over L, 

»i - AVLV24EI and «i - 6M L*/3S4 El Tor other cases, sesi UniuOLS, 

§24 

The additional slope which shewing stress produces m any 
onginnlly honzontal layer is g/C, u hero g is, os before, the intensity 
of shearing stress and C is tho modulus of ngiditv In a round 
or rectangular bar tho additional deflexion duo to shearing is 
scarcely appreciable In an I beam, with a w cb only thick enough 
to resist shear, it maybe a somewhat considerable proportion of 

the whole. , m , 

67 Torsion occurs in a bar to which cquil and opi>ositc couples Torsion 
are applied, tho axis of tho bar being the axis of tho couples, and of solid 
giicsnse to shearing stress m planes perpendicular to tho axis, and 
Let AB (fie 401 be a uniform ciixular shaft held fast at the end A, hollow 
and twisted by a shafts, 

couple applied in 
tho plane BB As 
suming the strain to 
bo within tho limits 
ofclasticity, a radius ^ 

CD turns round to 
CD’, and a lino AD 
drawn at any dis 
tance r from the axis. 



He 40 


and originall} stniglit, cliaugcs into tlio heli^ Au Let 0 bo tho 
anclo wliicli tins hdix malvcs with lines piralld to the axis, or in 
other words tho angle of shear at tho distance t from tlio axis, and 
lot t bo the nnglo of tvnst DCD miug two sections at a dislanco 
fix from ono another, we hare tho arc 0ax^rat Heme g, the 
intensit} of shearing stress in n plane of cross section, vanes as r, 

since g-C0-Cr ^ The resultant moment of the wholt shcxring 
stress on each plane of cross section is equal to tho twisting 
moment Jf Thus yo^^gdr-M 

Calling r, tho outside radius (wlaro the shcanng stress is 
and g. Its intensity there, we haio g-rgi/r„ and hviico, h**" 
shaft o.“2M/irr,* For a hollow shaft with a central hole of 
radius rj tho same reasoning oiiplics the limits of integration are 
now rj and rj, and 2'Mr', 

4_7-J) 

Tho lines of pnncipal stress an. obi lonsly hchccs inclined at 46’ to 
***irSo shaft has ana other form of section than a solid OTsam 

SI? S M-n, «taj. « 

of torsional riciditica is given) In a sfiuarc shaft (pidL—n) tht 
stress IS mati^ at tho middle of each side, and its intensity there 

“foTreJn? actions the angle of twist per unit of hnglh is 

,u solid and 

kn iVis assumctl that tho stress 

increased so that this Jmiit is p T^holc stress 

the outermost laver, and a larger i p® . ^ similar 

«u toll' >■*" “ TP™'";** 

uniform value g'. and the moment of torsion will Iw / -vwg r 
I. s-.,si rn the case of a cohd shaft .l-s pv^ a 

1 Kanklnc, JprlM iTtc’aMiet, f S"! 
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Ynlue greater than it has when the stress in the outermost layer only 
reaches the intensity j', m the ratio of 4 to 3 i It is obvious from 
this consideration that the ultimate strenrth of a shaft to resist 
torsion IS no more dedncible fiom a knomed^ of the ultimate 
shearing strength of the material than the ultimate strength of 
a beam to resist bending is dedncible from n knorrledge of^i and/V- 
It should be noticed also that as regards ultimate atren"th a solid 
shaft has an important advantage o\ er a hollow shaft of the same 
elastic strength, or a hollow shaft so proportioned that the greatest 
working intensity of stress is the same os in the solid shaft. 

69 Tioisting eombinid mlhLmgitiidxnal Stress — ^When a rod is 
twisted and pulled axially, or when a short block is twisted and com 
pressed axially, the greatest intensity of stress (the greater principal 
stress) IS to be found by compounding the longitudinal and shcanng 
stresses as in § 64 In a circular rod of radius r-^, a total longitudi 
nal force P in the direction of the axis gives a longitudinal normal 
stress whose intensity Pi"P/«Ti* A twisting couple M applied 
to the same rod gives a shearing stress whose greatest intcusity 
fj— 2M/irri® The two together give nse to a pair of p nncipal 
stresses of intensities r— P/25rri®±V(2M/jiTi’)’+(P/2irrj^ their 
inclinationatotheaiasbeingdeiincdbytheequa^ontan2d»2M/rjP, 
and the term under the square root is the greatest intensity of 
shearing stress 

70 J^isting combined vnih Sending — This important practical 
case IS realized m a crank shaft (fig 41) hot a force P be applied 
at the crank pin A at nght 
angles to the plane of the crank 
At any section of the shaft C 
(between the crank and the 
beanng) there is a twistmg mo 
meat Mj— P AB, and a bend 

ing moment Mg—P BC There . . . 

IS also a direct shearing force P, but this does not n L i » 

reqmre to be taken into account in calculating .J. A 11 

the stress at pomts at the top or bottom of the ' IT ^ 11 
circumference (where the intensity is greatest), 
since (by § 63) the direct shcanng stress is dis 
tnbnted so that its intensity is zero at those points. The stress 
there is consequently made up of longitudinal normal stress (duo 
to bending), pi— 4M^irri*, and sheanng stress (due to torsion), 
?i“2Mi/*rj* Combinin g these , as in § 64, we find for the pnn- 
oipal stresses r-2(M,±VMi*+Mj4)/jrri», or r-2P(BC±AC)/ifri* 
The greatest shearing stress is 2P AC/wtj*, and the axes of 
pimcinol stress are inclined so that tan 29 - M,/M. - AB/BC The 
axis of CTeater principal stress bisects the angle ACB 
S^ngth 71 Zong Columns and Struts — Compression and Bending — A 
long strut or pillar, compressed by forces P applied at the ends in 
the direction of the axis, becomes unstable as regards flexnre when 
P exceeds a certain value Under no circumstances can this value 
of P be exceeded in loading a strut But it may happen that the 
intensity of stress produced by smaller loads exceeds the safe com- 
piCMive strength of the material, in which case a lower limit of 
load must be chosen If the applied load is not strictly axial if 
tte strut 18 not initially straight, if it is subject to any deflexion 
by transverse forces, or if the modulus of elasticity is not umform 
01 er each cross section,— then loads smaller than the limit which 
ca^es instability will produce a certain deflexion which increases 
xntb mcrease of load, and will give nse to a uniformly van mg 
stress of the kmd illustrated m figs 26 and 28 'VVo shall first 
consider the ideal case in which the forces at the ends are stnctlv 
0 X 1 ^, the strut perfectly straight and free from transverse loads 
symmetacal as to elasticity Two conditions have 
to be distinguished— that in which the ends are left free to bend, 
Md that in which the ends are held fixed In what follows, t^ 
Mds are snnpored I^ree to bend The value of the load which 
' re® fonud hy considering what force P applied 
to each end would sufiflee to hold an ongmallv strau'hf- Ktrnt 

supi«sing It to have recK a^ of 

dlnit m any way Using « ns before to denote the 

i* «i“^ length, the bending moment is P« 

the iSc!uSe“,8®“ equatioJte 

^ -Pit 
ifes ” El ' 

thi strut in its cumd stete m 

^ncol loS li^^n?p ^® 

exceeding Pj wiU certainly cause rnptnra. The value 


of 
stmts 


ir*EI/L® applies to struts with round ends, or ends freo to turn. 
If the onds are fixed the effcctivo length for bending is reduced by 
one half, so that Pj then is 4ir®El/L® When one end is fixed and 
the other is free Pj has an intormcdiato value, probably about 
9a^I/4L» 

72 The above theory, which is Euler’s, assigns Pj ns a limit to 
the strength of a strut on account of ficxunu instability , bnt a 
stress less than Pj may cause direct crushing Let S bo the area 
of section, and /< the strength of the material to resist cnisbing 
Thus a strut which conforms to tho ideal conditions specified 
above will fail by simple crushing if /eS is less than Pj, but by 
bending if fS is greater than Pj Hence with n given material 
and form of section the ideal strut will fail by direct cruslmigif 
the length is less than a certain multiple of the least breadth (cosily 
calculated from tho expression for P]), and in that case its strength 
will be independent of the length , when tho length is greater than 
this the stmt will yield by bending, and its strength diminishes 
ramdly ns the length is increased 

But Uio conditions which tho above theory assumes aro nci er 
realized in practice. Tho load is never strictly axial, nor tho 
strut absolutely straight to begin vnth, nor the elasticity uniform. 
The result is that the strengUi is in all coses less than cither fS 
or P] Tho eflcct of deviations from nxiuhty, from straiglitncs^ 
and from uniformity of elasticity may bo treated by introducing a 
term expressing on imaginary initial deflexion, and in this way 
Euler s theory may bo so niodilicd ns to agree w cll with cxpcrimontnl 
results on the fracturo of struts,® and may be reconciled witli the 
observed fact that the deflexion of a strut begins gradually and 
passes through stable values before tho stage of instability is 
reached In consequence of this stable deiicxion tho stress of 
compression on the inside edge becomes greater than P/S, the stress 
on tho outside edge becomes less than P/S, and may even change 
into tension, and tho strut may yneld bv one or the other of these 
stresses becoming greater than /, or /t respectively As regards 
tho influence of length and moment of inertia of section on the 
deflexion of strutsj analogy to tho cose of beams suggests tliat tho 
greatest deflexion consistent vnth stability will vary os Ir/b, b being 
the least breadth, and the greatest and least stress, at opposite 
edges of the middle seotion, will consequently be 


„ P/',,uL9\ 


I See Euninrr, 5J lo-2o 


whore ois a coefficient dopnding on the matenal and tho form 
of tho section Thisgives, forthe breaking load. P-S/;/(l+oL7fc*) 
or —Sftl{\ — aU‘lb'), tlio smaller of the two being taken 
This formula, which is generally known as Gordon’s, can bo made 
to agree fairly vnth tho results of experiments on struts of ordinary 
proportions, when tho values of / as well os o are treated os empirical 
constants to be determined by tnal with struts of tho same class - 
as those to which tho formula is to lie applied Gordon’s formula 
may also be arrived at in another way For v cty short struts we have 
IT « ^ T ® breaking load is and for very long stmts it is 
ir®EIp If wo write E-/.S/(l+/«SL=/ii=EI), wo have a formula 
WTiiich gi7os correct values in tlicsotwo extreme cases, and inter- 
modiato values tor stmts of medium length By wnting this 
j ’V“ a1+cS^ /I), and treating/ and c as empirical constants, we 
have Gordons tormnla in a slightly modified shape Gordon’s 
formula is largely used, it is, however, essentially empirical, and 
It 18 only by adjustment of both constants that it can be brought 
into agreement with experimental i-esults » For values of the 
constants, see Brinons In tho case of fixed ends, c is to be divided 

by 4 

-StrcupfA 0/ Circular Cylinders and Spheres ,— Strength 
consiaeration of only one other mode of stress, of of shells 
great importance from its occurrence in boilers, tn resist 

mpes, jiydratilic and steam cylinders, and mins i 

(rbe matenal of a hollow cylmder, mCted to 
pressure from xntbin, is thrown into n stress of \ / 

circumferential pull When the thick-ness < is \ L 

small compared vnth the radius R, w e may treat \ / 

this stress as uniformly distributed over the VH 

thickness. Let p be the intensity of fluid pres V^l 

sure wuthin a hollow circular cylinder, and let 1 / 

/ be tte intensity of cireumforontial stress / 

bonsider the forces on a small reetangnlar plate \ I 

(fig 42), vnth its sides parallel mid Tinman y 


Fig. 42 
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nnd T»»/rt But b\ tlic tnmiglo of forcci (fig 43 ) P"T 80 Ilonco 

The ends of the c\Iindei or ninj not bo held together by 
longitudinal stress in the ci lindcr sides , 
if tlio3 nre, then, nlintercr be the form of 
the ends, n traiisicrse seetioii, the area 
of which IS Zvlit, 1ms to bear n total forre "r 

jnrlP Hence, if f be the iiiUnsitj of jlg 43 

loiigitndiiial stress, -■ 4/ 

74 A thill liollott sphere niidtr internal pressure has eijiinl 
circiiiiifcrciitml pull 111 all diinUioiis To find its inliio eoiisider 
tiic idato of fig 42 There nre now four eminl forces T, on 
( sell of tliL four sides, to equilibrate the mdinl force P lloiieo 
P- 2 T 50 nnd /~j7R/2/ 

7') When the thickness is not siiinll coiiipnod with the radius, 
the ridnl pressure is tniisinitted from Injer to Injcr with reduced 
iiitLiisit] , and the circnmfirciitinl pull diiiiiiiishcs towards the out 
side 111 the en,ie of a thick cj lindcr with free ends' we hn\o to 
dcil at mil point with two principsl stresses, mdinl and circnm 
ftrcutial, which mnj lie denoted hj ji and j/ rcspecln oly Sup 
posing (ns WL iiinj properh do 111 dealing with a cUiiidor which is 
not 1 tn short) that a tmiisi erso section originnlh jdniio rcinniiis 
plane, the longitndiiinl strain is niiiforni Since there is no loiim 
tudtnnl stress this strain is due ciitirelj to the lateral action of the 
stresses ;> and p, and its amount is (p+]/)l<rVi Ilonco ntnll points 
^)4.p'»constaiit.- Fiirlhor, bj considering the cquilibnuiii of any 


thill Injcr, as wo have already considered that of a thin ej lindcr, 
wo linio 

These two equations giio by intcgmtion, 7)-0 + C'/r’, and 

P wmC — 

1C Ti bo the oxtcnml nnd r, the iiitomal mdiiis, and the 
pressure on the inner surface, the conditions that p— Po when 
r — rj nnd p—0 when r—rj give C — - P(r57(»”i-* - r» ) nnd 
O'— -Cri® Iltiico the cirenniforcntinl stress nt niij radios r is 
jf -p^rf{\+rrlr^)l[r^-r^) At the inside, where this is 
greatest, its value is-Pa(r,=+r„s)/(rj®-r„®),— a quantity nlwajs 
greater than 7>o, liowoi er thick thu cylinder is 
In the construction of guns various devices have been used to 
equalize thu cii'ciimfcrontial tension With cast guns a chilled 
core has been employed to make the inner layers solidify and cool 
first, so that they are afterwards comnrossed by the Inter contrac 
tioii of the outer layers In guns built up of wrought iron or steel 
hoops the hoops are bored small bj a regulated amount and are 
shrunk on ovoi the barrel or ov or the inner hoops In tir Long 
ridge’s system, non under trial, the gun is made by winding steel 
wire or ribbon, with suitable initial tension, on a central barrel 
70 The circiiniferontinl stress at any point of a thick hollow 
sphere cximsed to internal fluid pressure is found, by a process like 
tiiat of the lost paragraph, to bo -Par-»(l+ri72r’)/(ri*-r3’), winch 
gives, for the greatest tension, the value 

-Po(ri» + 2r3»)/2CV-r3») (J A E.) 


STIUCKLAND, Aom 5 (1800-1874), n popular bis 
toncal writer, was born 111 ISOG, the tliird daughter of 
Thomas Strickland, of llojdon Ilnll, Suffolk Her first 
litcrarj efforts « ere historical romances in v erso in the stylo 
of Walter Scott, — Worcf^tet /’kW (published without date), 
Dtmetnus and other Poems (1833) From this she passed 
to prose histones, written in a simple stjlo for the young 
A picturesque sketch of the Ptlf/nms of Walsingham 
aiipoarcd in 1835, two volumes of Tales and Stones ftom 
Ihstotgin the following year Then with the assistance 
of her sister she projected a more ambitious work, "he 
Lues of the Queens of England, from JIathilda of Flanders 
to Queen Anno The first volume appeared in 1840, the 
twelfth and last in 1819 JIiss Strickland was a warm 
partisan on the side of royalty and the church, butsho 
made industrious study of ‘‘oflicial records and otlioi 
public documents,” gav 0 copious extracts from them, and 
drew interesting pictures of manners nnd customs While 
cnimgcd on this work she found time to edit (in 1843) 
the Letters of Mary, Queen of Scots, whoso innocence she 
championed vvith enthusiasm In 1850 she followed up 
her Queens of England witli tlio Lu'cs of the Queens of 
Scotland, completing the senes in eight volumes in 1859 
Unresting in her industry, she turned next to the Batchelm 
Kings of England, nhovii whom she published a volume in 
1861 The Lives of the Seven Bishops followed in 1866 
after a longer interval, part of which wus employed in 
nroducing an abridged version of her Queens of Lnglana, 
Her last work was the Lives of the Last J'ow Stuart 
Pnneesses, published in 1872 In 1871 she obtained a 
civil list pension of £100 in recognition of her merits 
She died nt Eoydon Hall on the 8th of July 18 1 4 
A Life by her sister, Jano llargarot Stricklaiul, appcorcu 111 1887 
STRIEGAU, an industrial town of Prussia, in the pro 
V inco of Silesia, is situated on a small tributary of the 
Wcistritz, 30 miles to the south west of Breslau In 
1880 it contained 11,470 inhabitants, 0928 of whom 
were Protestants nnd 4379 Roman Catholics Their chief 
occupations are tanning and the manufacture of albums, 
poi tfoli os, and other articles in leather Granite is 

~l Tills condition Is rcnllztil In pmrllcowhi.n tlio fliiW ™''»''>I! 

I, held in Srn 'Won nnil tlio .li'twi bct« con tills piston nnd llio othf f 

SlSco tho will sta n is nnlfonn, nnd f I. nnHonn, the sum 
'p ^n?^ 'P «n«nKn poInu“ «. In H.o enso wl.oro t/io end, nra free 


quarried in the ncighbonrhood, and a trade is carried on 
in gram It was near Stricgau that Frederick the Great 
gained the important victory usually named after the 
village of Hohenfriedberg (Juno 4, 1745) 

STROMBOLI See Lipari Islands 

STRONTIUM, a mctalhc chemical clement intermedi- 
ate in its character between barium and calcium, with w'hicli 
it forms a natural “ triad ” Though widely diffused as a 
frequent companion of calcium (including oceanic), it occurs 
nowhere in abundance Its most important mineral forms 
are the sulphate, SrS 04 , knowm as Coelestine (from the 
sky-blue colour of certain varieties), and the carbonate, 
SrCOj, called Stroniiamie because it was discovered first 
at Strontian, in Argyllshire, Scotland Crawford and 
(independently of him) Cruickshanks in 1790 wore the 
first to recognize the latter mineral as a thing of its own 
kind and different from witherite (BaCO,) Hope, in 
1793, proved it to be the carbonate of a new earth, which 
discovery was confirmed by Klaproth 

Kcgardiiigiiiolnllicstroiitiuni, BooCiirJiibTnv,vol v pp 52B-0 

For the niaUng of strontium propomtioiis stroiilinnito, of coiirac, 
19 the linmliLr raw nmtcrml, being rrailily coiivortiblo into (for 
iiistaiico) nitrato by trontnient witli dilute nitnoncid From tlio 
mtrato tlio oxido, SrO, is obtained by proloi^cd «»lciimtion at 
ultimately a bright red heat, os a greyish i^h 

ihlo and non volatile mass, wliieh acts violently on 'y'" 

formation of the hydrate, Sr(OII)., which latter readily takes up 
fillnO of wntor to lorm crystals solublo xii fifty parts of cold and 
far loss of boiling water An impure oxide is obtainable ‘Inertly 
from stroiitiamtc by strong ignition with charcoal, nnd from such 
cnido oxide pure crystals of the hydrate are easily produced hy 

'*'^in* tho^vorking up of ocolostino the first step is to reduce it to 
sulphide, SrS, by means of charcoal nt a rod heat The sulphide 
when boiled with water is decomposed thus — 

2SrS + 2II3O - SrOIIjO + SrSII,S 

Iljclrato. Sulpli Iijdrnfc. 

Both products dissolve 111 the hot water, from the 8‘'h'bo" the S 
ofthoLlJjS is easily eliminated, hy treatment vwth oxide of coppr 
or oxide oY'zinc, ns insoluble motallio sulphide, the titrate on 
nLboa mYos erv itals of pure hy drato From it any strontia salt of 
courso^ifcnsily made by means of the rcspoctiv 0 acid , in many eases 

L“nV+ 4H 0, seimrate out The anhj droi.s salt is used fargelj 
by pyrotechnists for the making of “red , important 

^Tho hydroxide some years ago promised ta ptaj ^losucnr 
part in the sugar industry ns a molasses (MO 

known to bo present ^ root in industry 

SuQAn), but the process so far has failetl to tnbo 
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yljwfv*)*— To detect Btrontimn in a salt solution, we first 
eliminate tUe heavj metals bj the successive npphcntion of 

s^phurcttcdhjdrogcn (and free acid) and of sulphide 

in the nrcscnce of ammonia and sal ammoniac. From the filtrate 
carbonati, of ammonia (in the heat) jirecimti^ 
strontium, and calcium as carbonates, tvVnch arc filter^ off Md 
washed with hot w afer I ho analj sis of the precipitate is diftolt , 

but Mil strontiainitiscttsil} detected 1)} means of the spectroscope 
(see SircTitoscoii) 

STROPHANTHUS, a genus of plants of the natural 
order Apocynae^ deriving its name from the long twisted 
thread hho segments of the corolla, which in one species 
attain a length of 12 or 14 inches The genus at present 
comprises about 18 species, confined to tropioal Africa and 
Asia, onlj one species, indigenous to the former continent, 
being known outside the tropics Several of the African 
species furnish the natives of the countries in winch they 
grow with the principal ingredient in their arrow poisons 
The ludo or onaye poison of the (Sahoon, the komb6 
poison of equatorial North Africa, the arquah poison of 
the banks of the Niger, and the wanika poison of Zanzi- 
bar arc all denied from members of tlus genus The 
exact species used in each case cannot be said to be 
accurately known Theio is little doubt, bowevei, that 
S hiipidut, D C , is the one most frequently employed. 

T«o of tlio arrow poisons have been chemically and phjsio 
Jogicallj examined The kombe poison ivas subjected to some 
prcliminaty experiments in 1862 by Prof Sharpey, but was 
more fully examined a few years subsequently by Prof T B 
Fraser From the investigations of tho latter* it appears that 
the koinb^ arrow poison, iiheii given in fatal doses, paraljsas 
the action of the heart In niinuto doses, however, it possesses 
a tonic action on that organ Since the practical valnc of 
stroplianthus as a medicinal agent has been pointed out by Prof 
t laser, it bos been used with considerable success in some forma of 
heart disease Tho chemical examination showed that its actmt? 
IB duo to a glucosido, which has boon named strophanthin. The 
wauiKa arrow poison has been cxaminf>d physiologically by Dr 
Sydney Buigcr and chemically by Mr A w Qcrrard Its active 
principle, a glucosidc, was found to resemble strophanthin in its 
action Chimteally also, os obtained by Mr Germrd, it seems to 
bo identical with strophanthin * It is soluble in alcohol and water, 
but insoluble in ether and chloroform, it evolves ammonia when 
licatcd with soda lime, but gives only a slight brown coloration 
when treated with strong sulphunc acid 
Both 5' hxspidva and S Kombe have hairy seeds with a slender 
thread liV .0 appendage, terminating in a feathery tuft of long 
silky hairs, the seeds of the former being coated with short ap 
pressed brown haira, and those of tho latter with white hairs , but 
in tho species used at Dclagoa Bay and called "umtsuli” the 
thread like appendage of tho seed is absent. According to infor 
mation furnished by Messrs T Christy &. Company of London, 
and obtained from a corn»pondent on tho Zanzibar coaat, the 
natiics pound tho seeds into an oily moss, which assumes a red 
colour, portions of tins moss being smeared on the arrow immedi 
atcly bciiind tho barb 

See leenei PlanlaruM \o i 1870» Prilkan, ytreA Olw <ft U^dieint Jolr 
-.''“.I !’'’'’*''''’ AnK ittrl ae,isi T« , m-’ 11 tall /nil (ft 
/’Ayitol., \o u, 1872 n i'C , Jlajiporl $ur rJnaft, Puis, isiT, 8ro 

STPiOUD, n market-town of Oloucesterslure, is situated 
on the Swindon and Gloucester bronoli of the Great 
Western Railway, on a branch of the Midland Railway, 
and on the Thames and Sciem Junction Canal, 10 miles 
south ol Gloucester and 30 north east of Bristol It is 
picturesquely situated on an eminence environed by higher 
bills, but IS built in n somenbut straggling and irregular 
fashion Among the principal buildings are tho town hall 
built in the reign of Elizabeth, tho Lansdown hall (1879)! 
the Badbrook hall (18G9), with reading room and large 
room for concerts, the subscription rooms (18341, and 
the hosmtal erected in 1875 at a cost of £8754. to 
Tcplnre the dispctisarj erected in 1823 The town is the 
principal scat of the west of England cloth manufacture, 
^d po«cM„ lery extensive mil/s There ate also mlk 
miiH scarlctAic workv, brcwcnc-s, logwood crashing mi lls. 

vof Il'i p,! 

Pkam Jeur , {3j xL pp 631, 835 


and flour mills Stroud at the time of the Norinan snivey 
was part of Bisley parish, from which it was separated in 
1304 The local board was established in 1857 The 
population of the urban sanitary district (area 999 acres) 
in 1871 was 7082, and m 1881 it was 7848 

STBUENSEi; JoHAini EEmiBiCH, Count (1737- 
1772), Danish statesman, was of German extraction, and 
was born August 5, 1737, at Halle, where his father Adam 
Struensee, of some eminence as a hymn writer, was pastor 
He graduated MD at Halle in 1786, and obtained the 
office of physician to the town of Altona through the 
influence of his father, who had removed thither On 
account, however, of a change in his religious views he 
quarrelled with to father, and for some time he led an 
unsettled life, until in 1768 he was appointed peraonal 
physician to the young king, Chnstmn VII of Denmark, 
whom bo accompanied on a tour through England, Prance, 
Holland, and Germany The influence he exercised over 
the almost imbecile lang awakened at first the jealousy 
of the queen, Caroline Matilda, a daughter of George IE, 
but, having had occasion to attend her for a severe 
malady, he won her complete confidence also, and became 
equally the favourite of both When therefore in 1770 
he was appointed master of requests, he virtually took the 
government of the kingdom into his own hand^ and on 
the 20tli September the council of state was superseded 
Though acting as an absolutist^ his sympathies were 
democratic, and he used his position to promote the 
general benefit of the people and to curb the infiuenca of 
the nobility The extent of to reforms, and the sudden- 
ness with which they were introduced, had all the practical 
effect of a revolution Theyincluded the enfranchisement 
of the peasants, complete religions toleration, the abohtion 
of commercial restrictions, the reorganization of the army, 
and the introduction of examinatioDS for pubhc offices. 
Eis reforms were received with consternation, and a con- 
spiracy was entered into to effect to overlhrow The 
queen dowager persnaded Chnstian VIE that Struensee 
was carrying on an intrigue with the queen, and had 
entered into a plot to assassinate him, in order that he 
might rule as regent He and his friend Count Brandt 
were consequently arrested on 20th Pebruaiy 1772 The 
attempt to prove that he had been unfaithful in his duty 
as minister to the king failed, but he did not deny the 
hatson with the queen, and he and Count Brandt were 
both beheaded and quartered on the 28th April (see 
Denmabk, Tol vu p 87) ® 

Soo Zeien utid Begebetiheiten der Grafen Struensee tind Brandi, 
17/2, Memoirs cf an Unfortunate Quun, London, 1778, Host, 
Struensee og ham Mtntslenum, Copenhagen, 1824 , Jensaon-Tnsch, 
Die VersAwdrung gegen die Konigin Karohne Mathtlde und die 
Grafen Struensee und Brandt, naeh huiher ungedrUeltcn OrtginaU 
i^en, Leipsic, 1864, Wraxall, In/e and Times of Queen Caroltne, 
1864 , K Witt ich, Struensee, Lcipsn^ 187P 

STRUVE, PWEDElOH GEOnQ WlLHELK (1793-1864), 
astronomer, was bom at Altona on April 15, 1798 In 
1808 he entered the university of Dorpat, where he first 
studied philology, but soon turned his attention to 
astronomy In 1813 be was appointed observer in the 
new university otorrotory and a few years later professor 

« j^orpat, occupied with 
traeatches on double stars and m geodetic work, till 1839, 
when he removed to Pulkova, near Bt Petersburg, as 
f Observatory Here he con- 

I*'® “toJ ie was obhged to retire (m 1861) 

owing to failing health s—j . , n. \ ’ 

November 23. 1864 


He died at St Petersburg on 

in tho EoniM atninence 

j ol finnnee and nresidPTif nf ^ ennobled in 1785 , tovtn^ieT 

I Boriin 17U1 ^=l«rt>nent in 1701 , ni.d died at 
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Stniro s namo is best kiiowni by Ins obsenatious of donblo stars, 
winch bo earned on for mniij years Tlieso bodies bad first been 
rcgularlj measured bj W Horschel, who disoo\oiod that main of 
them formed systems of two stars rovolrnig round their common 
centre of gravity After him T Herschel (and for some time South) 
had observed tlicm, but their labours woio eclipsed by the sj stemntio 
rad more evtensn e ones of Struve 'With the oj inch refractor at 
DorpaUio discolored a great number of double stai-s, and published 
in 182? a list of all the known objects of this kind {Catalogiis 
Noms StcUanim Duphenm) His micrometric measurements of 
2714 double stars wore made from 1824 to 1837, and are contained 
in his pnucipal work StcUanim Bttphcinm el MnUipilieium MensmtL 
Mieromdnem (St Petersburg, 1837, fol , a conreiiicut summaij of 
the results is cn in vok i of the DimoM Obaermtonj Piihlica 
itoits, 1876) The places of the objects were at the same time 
determined with the Dorpat mondian circle (StcUanim JF'ixanm 
Impiimn Duphciiim ct MtiUipliciiim Po-ii hones Medm, St Peters 
burg, 1852, fol ) At Pulkoi a he dctciinincd anew the constant of 
aberration, but avas clnollj occupied in norkiiig out the results of 
former years’ n ork and in the completion of the geodetic operations 
in which he had been engaged during the greater part of Ins life 
He liad conimoncwl them with a survej of Lii ouia (1816-19), nhich 
avas followed ba the measurement of an arc of meridian of more 
than 34° in the Baltic proaiiicos of Bussia (Besclireibung der 
Brcitcngradmcssmq tn deii Ostsccprovinzen Rnstlands, 2 vols 4to, 
Dorpat, 1831) This avork avas attcraaards ovtonded bj Struao and 
Gonoral Tenner into a nicasni’ciueiit of a meridional arc from the 
north coast of Noraaaij to Ismail on the Daniibe (ytie dii Minditn 
de 2S° so entre Ic Danube el la Mcr Olaeialc, 2 a els, and 1 vol 
plates, St Petersburg, 1857-60, 4to) 

STET, or Stryj, a toaa n of Galicia, Austria, is pleasantly 
situated on a tributary of tlio Dniester, about 40 nules to 
the south of Lemberg In ISSO it contained 12,625 
inhabitants, chiefly engaged in tanning and the manu- 
facture of matches. In 1886, however, the toavn was 
almost wholly destroyed by fire, gnd its population was 
greatly reduced by the nliolesale migration and deaths 
from privation consequent upon this calamity 

STEYCHNINE -See Poisons, vol p 279, and 
Nux YoancA, aol svii p 687 

STEYPE, JoHK (1643-1737), historian and biographer, 
was the son of John Strype oi Yan Stryp, a native of 
Brabant, avho to escape religious persecution aaent to 
England, and settled near London, in a locality after- 
wards known as Strypo’s Yard, formerly in the parish of 
Stepney, but subsequently annexed to that of Christ 
Church, Spitalfields Hero he earned on the business of 
a merchant and silk throwster The son was bom 1st 
November 1643 Ho was educated at St Paul’s School, 
and on 5th July 1662 entered Jesus College, Cambridge 
Thence he proceeded to Catherine Hall, where ho gradu- 
ated B A. in 1665 and JI A in 1669 On the 14th July 
of the latter year ho was preferred to tho curacy of 
Theydon IBois, Essex, and a few months afterwards was 
chosen curate and lecturer of Low Lojton in tho same 
county On account of the smallness of tho salary, the 
patron allowed tho people to choose their oan minister, 
the vacancy in tho vicarage remaining unfilled during the 
life of Stiype He was never instituted or inducted, but 
in 1674 ho was licensed by the bishop of London to 
preach and expound the word of God, and to perform the 
full oftice of priest and curate during the s acaucj of tho 
vicarage In his later 3 cars ho obtained from Archbishop 
Tenison the sinecure of Tarnng, Sussex, and he dis- 
charged tho duties of lecturer at Hackney till 1724 
When he became infirm ho took up his residence with Mr 
Harns, an apothecary at Hacknej', a ho had married his 
daughter, and died there 11th December 1737, at tho 
advanced ago of ninety-four 

At an carlj ponod of Ins life Strj jio obhincd nccc>i3 to the papcis 
of Sir Jliolmel Hicks, secretarj to Lord Burglilcy, from winch he 
made oxtonsivo transenpts, ho also earned on an cvtensiro cor 
rospondonco with Archbishop AVako and Bishops Burnet, Attcr 
bun, and Nicholson Tho materials thus obtained formed tho 
basis of his historical and biographnnl works, which rclato cbiofl} 
to the ponod of tho Kefonnation. Tho ^tcr portion of his 
onginal nntcnals have been preserved, and are included in tho 
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Lansdowno manuscripts 111 the Bntish Museum His works can 

sXr? ®®"'rositioiis, his labour hanng con 

sistod chiofl} m the arrangement of his matcnnls, but on this 
verj acconiit they nro of considonblo i aluo as coinemont books 
01 rcrorenco, easier of access and almost ns triistworthi ns tho 
onginal documents. Besides a number of single sermons published 
at vniious noriotls, ho was tho author of an edition of Liglitfoot’s 
Memorials of ArcJibioJtop Cranmer, 1694, 
Mfo of Sir Thomas Smith, 1 698 , Zife and Jettons of John Jltrlmer 
Bishop of London, 1701, Lif. of Sir John Cheke, with his 2n.atisc 
on SitpcrsMtoii, 1705, Annals of the Bcfonnalion in England. 
4 yols , vol 1 1709 (reprinted 1725), vol ii 1725, vol in 1728. 
vol i\ 1781, 2d od 1735 , 4 vols., 3d ed 1736-38, 4 lols , 
ij/c Adions of Edmund Gviuddlf Afchhislwji of CuixiohuTy 
1/10, of Mallhcw Parker, Archbishop of Canterbury, 1711, and oj 
John Whitgift, Archbishop of Cantcrbiinj, 1818, An Acewate 
Edition of Stoic’s Survey of London, 1720, 2 vols fol , the standard 
edition of Stow and of great valuo, although its intcrforcnco mth 
tho original text is a method of editing which can scarcelj be 
reckoned fair to the original author, and Etelcstaslical Memorials, 
1/21, 3 vols., 1733, 3 lols , now od 1816 His Jlistorical and 
Biographical JForks wore published in 10 vols., with a cencrnl 
index, 1820-40 

STUAET, Stewaet, or Stettaet, tho surnamo of a 
family who became heirs to the Scottish and ultimately 
to the English crown Their descent is traced to a 
Norman baron Alan, whose eldest son William became 
progenitor of tho earls of Arundel, and wlioso tw 0 younger 
sons Walter and Simon came to Scotland, Walter being 
appointed high steward of David I, who conferred on 
him various lands in Eenfrow shire, including Paislej, 
whore ho founded the abbey in 1160 Walter, his grand 
son, third steward, was appointed by Alexander II 
jiisticiaiy of Scotland, and, dj'ing in 1246, left foui sons 
and three daughters The third son Walter obtained by 
marriage the earldom of Henteith, which ultimately came 
by marriage to Eobert, duke of Albany, third son of 
Eobert H Alexander, fourth steward, the oldest son of 
Walter, third steward, inherited by Ins marriage with 
Jean, granddaughter of Somcrled, tho islands of Bute and 
Arran, and on 2d October 1263 defeated Huco at Laigs 
He had two sons, James and John The latter, who com- 
manded tho men of Bute at the battle of Falkirk in 1298, 
had seven sons — (1) Sir Alexander, w hose grandson became 
in 1389 earl of Angus, the title afterwards passing in tho 
female line to the Douglases, and in 1761 to tho duke of 
Hamilton , (2) Sir Alan of Dreghorn, ancestor of tho earls 
and dukes of Lennox, from whom Lord Dnrnlcj, husband 
of Queen Mary, and also Arabella Stuart, wore descended , 
(3) Sir Walter, who obtained tho baronj of Garlics, 
AVigtownshire, from his uncle John Eandolph, carl of 
iiroraj% and was tho ancestor of tho earls of Gallowaj, 
younger branches of the family being tho Stewarts of 
Tonderghie, AVigtownshiro, and also those of Phjsgill and 
Glonturk in the same county, (4) Sir James, who fell at 
Dupplin in 1332, ancestor of tho lords of Lorn, on whoso 
descendants wore conferred at different periods tho 
earldoms of Athole, Buchan, and Tmqunir, and who were 
also tho progenitors of tho Stewarts of Appin, Argj llshire, 
and of Grandtully, Perthshire, (5) Sir John, killed at 
Hahdon Hill in 1333, (6) Sir Hugh, who fought under 
Edward Bruce in Ireland , and (7) Sir Eobert of Dal 
downo, ancestor of tho Stewarts of Allanton and of Colt- 
noss James Stewart, tho eldest son of Alexander, fourth 
steward, succeeded his father in 1283, and, after distin 
guishing himself m the wars of AA^allnco and of Bruce, died 
in 1309 His son Walter, sixth steward, who had joint 
command with Dougins of tho left wing at the ba«lo of 
Bannockburn, married Afngorj, daughter of Eobert tJic 
Bruce, and during the latter’s absence in Iceland xias 

entrusted with tho gox eminent of the kingdom Hc di 

in 1326, leaving an only son, who ns Eobert 11 asccnde^l 
the throne of Scotland in 1370 (see xol 1’ 

Sir Alexander Stewart, carl of L>nclinn, t^rtli son of 

A. Vll 7/ 
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Eobert n., who earned by his ferocity the title of the 
“Wolf of Badenoch,” inhented by his wife the earldom of 
Boss, bat died without legitimate issue, although from 
his illegitimate oSspring were descended the Stewarts of 
Belladmm, of Athole, of Garth, of Urrard, and of St Fort. 
On the death of the “^Yolf of Badenoch” the earldom of 
Buchan passed to his brother Bobert, duke of Albany, also 
earl of Fife and earl of Menteitb, but these earldoms were 
forfeited on the execution of his son Murdoch in 1425, the 
earldom of Buchan again, however, coming to the house of 
Stewart in the person of James, second son of Sir James 
Stewart, the black knight of Lorn, by Johanna, widow 
of King James L From Murdoch, duke of Albany, were 
descended the Stewarts of Ardvoirlich and other families 
of the name in Perthshire, and also the Stuarts of Inch- 
breck and Laithers, Aberdeenshire From a natural son 
of Eobert IL were descended the Stcuarts of Dalguise, 
Perthshire, and from a natural son of Eobert III the 
Shaw Stewarts of Blackball and Greenock. The direct 
male line of the royal family terminated with the death of 
James T in 1542, whose daughter Maiy was the first to 
adopt the spelling “ Stuart ” Marj was succeeded in her 
lifetime in 1567 by her only son James YL, who through 
his father Lord Darnley was also head of the second 
branch, there being no surviving male issue of the family 
from progenitors later than Eobert IL In James V , son 
of James lY bj Margaret, daughter of Henry YII , the 
claims of the English junior branch became merged in the 
Scottish line, and on the death of Queen Elizabeth of 
England, last surviving offshoot of Hemy VIII, James 
YX of Scotland, lineally the nearest heir, was proclaimed 
king of England, in accordance with a declaration of 
Elizabeth that no minor person should ascend the throne, 
hat her cousin the hug of Scots The accession of James 
was, however, contrary to the will of Henry YIII , winch 
favoured the Suffolk branch, whose succession would 
probably have marvellouslj altered the complexion of both 
Scottish and English histoiy As it was, the only result 
of that will was a tragedy initiated by Ehzabetb, but con 
Eummated by James, so as to clothe his mcmoiy with deep 
disgrace In the Scottish line the nearest heir after James 
YL, both to the Scottish and English crowns, was Arabella 
Stum^, only child of Charles, earl of Lennox, jouncer 
brother of ^rd Darnley, — ^Lady Margaret Douglas, the 
mother of Darnley and his brother, having been the 
daughter of Archibald, sixth earl of Angus by ilarcarct, 
queen dowager of James IV James YL (I of England) 
was thim nearest heir of the junior Enghsh branch bj a 
double descent, Arabella Stuart being next heir by a single 
descent On account of the descent from Hcnn YU the 
jealousy of Elirabeth had already caused hertoimpnson 
^belUs mother (Ehzabeth, daughter of Sir William 

she hid presumed to marry 
^nnox. daughter’s marnage she was determined h\ 
ev^ possible means to prevent She ol^ected when King 

^er to Lord J^me Stuart, whom 
he had created duke of Lennox, but when the annnllmn- 
nem reached her that Arabella had actually found^a bve? 
S Catherine Grey, heiress 

of James a ^ , Soon after the accession 


secrctlj in July following In consequence of this her 
husband was sent to the Tower, and she was placed in 
private confinement Though separated, both succeeded 
in escaping simultaneously on 3d June IGll, but, less 
fortunate than her husband, who got safe to the Con- 
tinent, she was captured at the Straits of Dos cr, and shut 
up in the Tower Her hopeless captivity deprived her of 
her reason before her sorrows were ended by death, 27lh 
September 1 G1 5 

By the usurpation of Cromwell the Stuarts were 
excluded from the throne from the defeat of Charles L at 
Kaseby in 1G45 until the ru>toration of his son Charles 
II in IGGl Carlyle refers to the ojunion of genealogists 
that Cromwell “was indubitably either the ninth or the 
tenth or some other fractional part of half n cousin of 
Charles Stuart,” but this has been comiilctely cx]ilodcd 
by Walter Eye, in the Ornralooi'l (“Tlio Steward Gene- 
alogy and Cromwell’s Eoyal Descent,” new “^cr, lol ii pp 
34-^2) On the death of Charles IL without I'vsue in 
1G85, his brother James, duke of York, ascended the 
throne ns James n , but he so alicnatc-d the sympathies 
of the nation by liis unconstitutional efforts to fniihcr the 
Catbohe religion that an msitition was “cnt to tbc pnnee 
of Orange to come “ to the rescue of the laws and religion 
of England ” Kext to tbc son of James II., still an 
infant under his fathers control, Mary, princess of Orange, 
eldest daughter of James II , Lad the strongest claim to 
the crown , but neither were the claims of the pnnes, c\cn 
apart from his marriage, sen remote, since he was the 
son of Mory, eldest daughter of Cliarics I The mamago 
had strengthened the claims of both, and they were pro 
claimed joint sovereigns of England on 1 2th I cbmaiy 1 CS'’, 
Scotland following the example of England on tbc llth 
April Tliey^ had no I'sue, and the Act of Settlement 
passed in 1701, excluding Catholics from tbc throne, 
secured the succession to Anne, second daughter of James 
II, and on her death without ie.-uc to the Protestant 
House of Hanoi or, descended from the pnncc's Elizabeth, 
daughter of James I , wife of rrcdcnck, count palatine of 
tho Ehine. On the death of Anne in 1714, George, 
mector of Hanover, cldc-st son of Sophia, clectres.* of 
Hanover (only surnvmg child of the pnncc'S Elizabeth), 
and Ernest, y ouDgest son of George, dulcof Brunswick, 
consequently became soiercign of Great Britain and 
Ireland, and, notwithstanding •'onicwhal formidable at- 
tempts in behalf of tbc elder Stuart lino in 1715 and 
ii4o, the Hanoverian succession has remained uninter- 
rupted, and has ultimately won unucrsal assent The 
female line of James IL ended with the death of his 
daughter, Queen i^ne James, called James IIL by tho 
Jacobites and the Old Pretender by the Hanoi cnans. Lad 
two son^— Charles Edward, the Young Pretender, who 

nenn, titular 

^ork, commonly called Cardinal York, at whose 

He was also the l^t bntol male rcprcscntatiic of any of 

«« Engine 

OT Scotland was concerned, and excepting of course the 
Hanovenan me In the female Stuart line thc7c ara 
however, sti 1 nearer heirs to the throne than those of S 

in Mnnn i-uanes I , represented now only 

Bavaria, and their nmreSren ^The° I-copold of 

of the familv bemfr representation 

by the earls *of Pail ^ j lines, is claimed 

« wth arc more than doubtfnk 
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ihc Sliiarts, 1710 , Duncan Stewart’s Genealogical Account of the ! 
Surname of Sleicart, 1789, Andrew Stuart’s Gcnedlogieal Eistory 
of the Stuarts, 1798, Stotliort’s House of Stuart, privately pnnted, 
1865, All Abstract of the Hmilcncc to prove that Sir TFtlliam. Steicarl 
of Jcdicorth, the Paternal Ancestor of the Present Earl of Oallotcay, 
teas the Second Son of Sir Alexander Stewart of Barnley, 1801 , 
"Townend’s Beseendants of the Stuarts, 1868, Bailey, The Succession 
to the English Crown, 1879 (T F H.) 

STUAET, Giibeki (1756-1828), a distinguished Amec- 
ican portrait-painter, vras born in Narragansett, Bhode 
Island, U S , December 3, 1766 His father, a native of 
Perth, Scotland, and the son of a Presbytenan minister, 
hud set up a snuff mill in Narragansett, in company with 
another Scotsman, Dr Thomas Moffatt, and was known as 
“ the snuff-grinder ” The father removed early to New 
port, where his son had the advantage of good instruc- 
tion Ho began to draw early, but none of his sketches 
have been preserved His first known pictures are of 
two Spanish dogs, and two portraits, the latter painted 
when he was thirteen years old, and now m the Eedwood 
Library, Newport In 1770-71 he received some instruc- 
tion from a Scottish artist named Cosmo Alexander, who 
took him to Scotland -with him , but, this patron dying 
soon after his arrival, Stuart, after struggling for a while 
nt the university of Glasgow, had to work his way home 
in a collier In the spring of 1776 he sailed a^in for 
England, and became the pupil and assistant of Benjamin 
West, with whom he painted until 1785, when he set up a 
studio of his own One of his best pictures of this period 
13 a full-length portrait of W Grant of Congalton skating 
in St James’s Park, now at Moor Court, Stroud, in the 
possession of Lord Charles Pelham Clinton Two fine 
half-lengths by Stuart are in the National Gallety--his 
preceptor Benjamin West and the engraier Woolett 
Stuart married m London and remained there, ™ the 
exception of a short visit to Dubhn in 1788, unW D9-, 
when he returned to America Early in 1<95 Stuart 
painted his first head of Washington This portrait 
exhibits the right side of the face, and, although the least 
ifamibar, is undoubtedly the truest of the throe portoaits of 
Washington from his hand. The second was a fuU-length 
for the marquis of Lansdowne, and the third a vigMtte 
head now belonging to the AtheniBUiu in Boston, U b 
•These last two show the left side of the face, and, although 
they are the readdy recognized “ Stuart’s Washington, ore 
unsatisfactory as portraits and inferior as works of art 
There are sixty-one replicas of these three picture^ and 
thev have been engraved more than two hundred times 
In the catalogue of Stuart’s works are recorded seven 
hundred and fifty-four portraits Stuart remained in 
Philadelphia, where he painted many of the prominent 
men of the countrj, until 1803, when he removed to 
Washington, two years later he went to Boston, where he 
died July 27, 1828 , i j v*. 

used, niid then thoj wore united hy inoans of « 

WikIi nnd without corruptiuK their freshness It is this inotuoa 
£t miStho fimLss and solidity to his flesh wod_ A marked 


-nra eminent OS 0 coiounsc, iiuu ma v 

SSns in nr" is unqucstionablj among tho few recognized 

musters of portraiture 

STUABT, Jonx IM'Doitaii. (1818-1866). a South-Ans- 
traliau explorer, was born in England in 1818 and arrived 
in the colony about 1839 He accompanied Captain Sturt s 
1844-45 expedition ns draughtsman, and between 1858 and 
lS62he made sux expeditions into the interior, the la J of 
which brought him on July 24 to the shores of the Indian 


Ocean at Port Darwin, the first to have crossed tho island 
continent from south to north It was tlus transcon- 
tinental expedition which Jed to tho territorial rights, and, 
in defiance of geographical position, tbs name of South 
Austraha being extended over so much of central and north 
Australia Stuart was rewarded with £3000 and a grant 
of 1000 square miles of grazing country' in the mtenor 
rent free for seven years His name is perpetuated by 
Central Mount Stuart He died in England June 6, 1866 
STUHLWEISSENBUEG (Hung Szekes Feh'ondi 
Alba Begia), the capital of the county of Peli4r, and in 
former times also of Hungary, is situated in 47° ll'N Jat 
and 18° 26' E long , in a fertile plain It is the see of one 
of the oldest bishoprics in the country, and has a number 
of religious chanties, com ents, and nunneries, a seminary, 
a gymnasium, and a real school It was the coronation 
and burial place of the Hunganan kings from the 10th to 
the 16th century, but has sunk into comparatnc insigm- 
ficance A few years ago some very remarkable excaia- 
tions were made here. The town is now chiefly agri- 
cultural , its fairs, especially for horses, are famous The 
population (1886) numbers 27,000 

STUBGEON Sturgeons {Acipensa ) are a small group 
of fishes, of which some twenty different species are known, 
from European, Asiatic, and North American ni ers Tho 
distinguishing characters of this group, ns well as its 
position in tho system, hare been sufficiently indicated in 
the article Ichthyoiooi (vol xu p 687) They pass a 
great part of the year in the sea, but periodically ascend 
large rivers, some in spring to deposit tbeir sjiaw n, others 
later in the season for some purpose unknown , only a few 
of the species are exclusively confined to fresh water 
None occur in tho tropics or in the southern hemisphere 
Sturgeons are found in the greatest abundance m tbo 
rivers of southern Eussia, more than ten thousand fish 
being sometimes caught at a single fishing station in tho 
fortnight during which the up-stream migration losts 
They occur in less abundance in the fresh waters of North 
America, where their capture is not confined to tho rivers, 
the majority being caught in shallow portions of the shores 
of the great lakes In Eussia the fisheries arc of immense 
value , yet but bttle is known of the sturgeon’s habits, 
hfe, and earlj stages of development or growth Early m 
summer the fish migrate into tho n\ ers or towards the 
shores of freshwater lakes in largo shoals for breeding 
purposes The ova are i ery small, and so numerous that 
one female has been calculated to produce about throe 
milhons in one season The ova of some species have been 
obsen ed to hatch wathin a i ory few daj s after exclusion 
Probably tho growth of the young is icry rapid, biit wo 
ha\e no knowledge ns to the length of time for winch the 
fry remain m fresh water before their first migration to 
the sen After they have attained mntuntj their growth 
appears to he much slower, although continuing for many 
years Frederick the Great attempted to intr^ucc the 
sterlet into Prussia, and placed n number of this fish in 1 1 
Qorland Lake in Pomerania about li80, some of these 
we found to he still nine in 1866, 
reached an age of nenrlj ninetj jenrs Prof ^ ^ 

also states, as the result of 

Eussia, that tho hausen (Acipensa huso) attains to nn ago 
of from 200 to 300 years Sturgeons ranging from 8 to 
11 feet in length are bj no means scarce, and some spccits 
crow to a much larger size 

^ Stur-cons are ground feeders With their projecting 

neiira ot ttar sonsitiio birbob detect 4ellt, 'JJib 

S ^all (bbes. on »b.oh tbey teed De-li.uto et ttctb, 

they are unable to seize larger prej nre 

In countries hko England, wlicre few sturgeons arc 
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caught, the fish is consumed fresh, the flesh being firmer 
than that of ordinary fishes, well flavoured, though some- 
what oilj The sturgeon is included as a royal fish in an 
Act of King Ednard IT , which assigns to the sovereign all 
wrecks and whales, although it probably but rarely graces 
the royal table of the present period, or even that of the 
lord mayor of London, who can claim all sturgeons caught 
in the Thames above London Bridge IThere sturgeons 
are regularij caught in 
large quantities, as on 
the rivers of southern 
Russia and on the 
great lakes of North 
America, their flesh 
IS dried, smoked, or 



searcc Its tlcsli, caMare, and air bladder are of less ralno than 
those of the smaller kinds 

(6) The Sterlet {Aeipcnserruthenvs) is one of the smaller species, 
which likewise inhabits both the Black and Caspian Seas, and 
ascends nvers to a greater distance from the sea than any of the 
other stnrgeons, thns, for instance, it is not nncommon in the 
Bannbe at Vienna, but specimens have been cangbt as high, up 
as Ratisbon and Ulm It is more abundant in the nvers of Knssia, 
where it is held in high esteem on account of its excellent flesh, 
contnbnting also to the best kinds of caviare and isinglass. As 


salted The oianes, 
which are of large size, 
ore prepared for caviare , for this purpose they are beaten 
with switches, and then pressed through sieves, leaving 
the membranous and fibrous tissues in the sieve, whilst the 
eggs are collected in a tub The quantity of salt added to 
them before they arc finally packed vanes with the season, 
scarcclj any being used at the beginning of winter Ein- 
ally, one of tho best sorts of isinglass is mannfactured 
from the air bladder After it has been carefully removed 
from the body, it is washed in hot water, and cut open 
in Its whole length, to separate the inner membrane, 
which has a soft consistency, and contains 70 per cent 
of glutin 

The twenty species of sturgeons (A«/)ens#r) are nearly 
equally dinded between the Old and New Worlds The 
more important are the following — 

(1) The Common SturgiKin of Europe {Aeip'nser atiind) oeenrs on 

il , ® Europe, but is absent in the Black Sea Almost 

till llie Bntifih s^cimcns of sturgeon belong to this species, it 
ctos‘5C8 the Atlantic and is not rare on the coasts of North Amcnco. 
It reaches a large size fa length of 12 feet), but is always caught 
singly or in pairs, so that it cannot be regarded as a fish of com 
mercial importance The form of its snout vones with a^o (as in 
tho other species), being much more blunt and abbreviated m old 
than in young examples Tlicrc are 11—13 bony shields alone tho 
back and 2n-Jl along the side of tho body 

(2) AeiiKnsrr gSUlm^tadhi is one of tho most valuable species of 
tho nvers of Russia, uhere it is known under the name “Ossftr”. 
it IS said to inliabit the Sibenan mers also, and to range east- 
wands as far ns 7.ake Bniksl It attains to the same largo sue ns 
ttie common sturgeon, and is so ahimdant in tbo nvers of tho 
IH-ick and Caspian Seas that more than one fonrtli of the caviare 

Eiuisia is denved from tins species 

(3) Acipcnscrstrllatm, the “Souniga" of the Russians, occurs 
Ifl p^so in p-eit nbuiidanco in the nvers of the Black £>ca and of 

ilm long and pointed snout, Iiko 

tho sterlet, bat simnlo barbels mtliout fringes. ^ Thongh cromnir 




The Sterlet. 




fhi^ fwcic-^ fiid to lme\)<'i*n nl that a specimen of 



as last centnry attempts were 

le to introduce this valuable fish 

I into Prussia and Sweden, but without 

I success The sterlet is distinguished from the other European 
species by its long and narrow snont and fnngcd barbels It 
rarely exceeds a length of three feck 
Stnrgeons with tho snont prolonged m on cxtraordinar) manner, 
so as to form a long spade like or conical process {^Spatiilana, 
Polyodon, Psephurus), occur in the Mississippi and the great nvers- 
of China and Central Asia. None of them have been made oluects 
of trade, bnt special interest is attached to them from a geographical 
as well as palieontological point of now, tho two genera last named 
being represented as far back as the Lins by an mhed fossil genns, 
Ctiondrosteus, and all affording a shaking proof of the close affinily 
of the North AmencanandNorth-AsiahcfannasoftheTccentpenod 
STUEM, Jacques Ceabi^s FsAirgois (1803-1855),. 
the discoverer of the algebraic theorem which hears his 
name, was born in Geneva in 1803 Originally tutor to 
the son of Madame de Stael, he subsequently resolved, in 
conjunction with his school-fellow Colladon, to tiy lus 
fortune in the French metropolis Sturm soon made 
the acquaintance of the foremost mathematicians in 
the capital, ana obtained employment on the Bullelxn 
Untversel On the discovery of his important theorem 
regarding the determination of the number of real roots of 
a nomencal equation which are included between given 
limits, on 23d May 1829, he rapidly rose to fortune and 
pnblic honours He was chosen a member of the French 
Academy in 1836, became "repetiteur” in 1838, and in 
1840 professor in the Polytechnic School, and finally 
succeeded Poisson m the chair of mechanics m the Faculty 
of Science at Pans He presented numerous memoirs to 
the Academy, of which his admirers have said, with some 
pardonable exaggeration, that an impartial posterity will 
place them by the side of the finest memoirs of Lagrange.- 
Sturm died at Pans on the 18th December 1856 
STtTOT, Chaeles (d 1869), a distinguished South- 
Australian explorer, was born in England, and at an early 
age entered the army, in which he reached the rank of 

Australia with his regiment- 
(the 39tli), he became interested in the geographical pro- 
blems uhich at that time were exciting general attention 
A first expedition (1828) led to the discovery of the 
Darling nver, and a second, from which the exnlorer 

^^“own the existence of ^Lake 
For some time Captain Sturt was surveyor- 
general of South Australia, and he afterwards filled the 
post of colonial secretary The first sp'semn nf fk c 
A«„a„. (185l)%oSTra°Vlt“‘oJ 


£GOO 17rr,«,k,7C J luxeu mm a pension of 

Shipfbad ?o h? j Y temble 

hrtevS uUnIprt rotamed quite blind, and 

f^»u 1 recoyered his sight He died at 

in knu-r'iwTx' lir'A' ".WiV,' of tirs V*' whence Juno 16, 1869 

wirn me Neckar. near the centre of tho kingdom and 
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about 116 miles west-by-nortb of Munich It is cliaiin- 
ingly situated among vine clad and wooded lulls, and 
stands at a height of nearly 900 feet above the sea The 
toivn is intersected from 
south-west to north-east 
by the long and handsome 
Konigs-Strasse, dividing il 
into an upper and lower 
lialf In all its mam feat- 
ures it IS essentially a 
modern toivn, and few of 
its principal buildings are 
older than the present cen- 
tury Many of its modern 

edifices aie, however, of 
considerable architectural 
importance, and the recent 
revival of the Eenaissance 
style is perhaps nowhere 
better illustrated than at 
Stuttgart The lower or 
south-eastern half contains 
both the small group of 
streets belonging to old 
Stuttgart and also the most 
important part of the new town A large proportion of 
the most prominent buildings are clustered round the 
spacious Schloss-Flatz, on or near which are the following 
edifices — the new palace, an imposing structure of the 
18tb century, finished in 1806 , the old palace, a building 
of the 16tU century, with a picturesque arcaded court, 
the Komgsbaii, a huge modern building, with a fine col- 
onnade, containing ball and concert rooms, shops, &c , 




1 Pnlnco 

2 Old Palace 

8 Frinzessen Palils. 
4 Collcglato Cliurch 


Plan of Stuttgart 

6 Toa-n honso. 

G Theatre 

7 Crown Princes 

Palace 


8 nospital Church. 
0 Orphanage 
10 Museum of Art 


the SO called Akndeinie, formerlj' (1776-94) the seat of 
the Carls Scbvlo^ whore Schiller received part of his edu- 
cation, and now occupied by the king's pm ate bbrary 
and by guard-rooms, the new courts of justice, the 
palaces of the crown prince and of Prince Wilham , the 
StiftsLirche, or collegiate church, a fine specimen of 15th- 
century Gothic , the extensive royal stables , the new post- 
office , the theatre , and the central railway station, one of 
the handsomest structiii cs of the kind in Germany In the 
centre of the Schloss-Platz is the lofty jubilee column 


erected m memory of ICmg T7illiam I , in the court jard 
of the old palace is a bronze equestrian statue of Count 
Ebeihard with the Beard, and adjacent is a fine statue, 
designed by Thorwaldsen, of Schiller, who was a natno of 
Wurtemboig Among the other principal buildings ore 
the polytechnic and architectural schools, the Late Gothic 
Leouhardskircho and Spitalkircho, the fine modem Gothic 
church of St John, the new Boman Catholic church, the 
neat little English church, the synagogue, and soieral 
handsome villas and mansions, chiefly in the resuscitated 
Benaissauce stylo 

The art collections of Stuttgart arc numerous and 
valuable The museum of art comprises a picture gallery, 
an almost unique collection of casta of Thorwaldsen’s 
works, and a cabinet of engraiings The royal library 
contains about 350,000 printed i oluines, including what is 
said to be the largest collection of Bibles in the world, and 
also 4000 MSS , mony of great rarity To these may be 
added the industrial museum, the cabinet of coins, the 
museum of natnral histoiy, the fine collection of majolica 
in the new jialace, and the museum of antiquities The 
city also contains nmnerous excellent educational establish- 
ments, though the state university is not here but at 
Tubingen, and its consorvatorium of music 1ms long been 
renowned Stuttgart is tbo centre of the publisbiiig trade 
of South Germany, and has a busy industry in over} thing 
connected with the production of books In various other 
industrial departments it also takes a higli place, its 
manufactures including machinciy, textile fabrics, pianos 
and other musical instruments, artists’ colours, clicinicals, 
sugar, and chocolate Its trade is coiisidomblo The 
population of Stuttgarf in 1885 was 126,610, showing an 
increase of 7 per cent since 1880 Four fifths of these arc 
Protestants The town proper contains about 110,000 in 
habitants, while the above total is made up by adding the 
populations of the suburban villages of Borg, Gabicnberg, 
and Heslach Stuttgart is the headquarters of the 13tli 
corps of the German army, and contains a comparatively 
large garrison, for which accommodation is provided in three 
extensive barracks within the town and on the outskirts 

To the north east of the now palace lies the beautiful 
palace park, embellished with statuary and artificial sheets 
of water, and extending nearly all the way to Cannstatt, a 
distance of over two miles. Cannstatt, a town with (1880) 
16,205 inhabitants, is not olhcmll} incorporated with Stutt- 
gart, but may bo looked on as practically forming part of 
it Its beautiful situation on the Ifocknr, its tepid saline 
and chalybeate spiings, and its educational advantages 
attract numerous visitore In the environs of Stuttgart 
and Cannstatt lie Bosonstoin, the Solitude, Hohcnhoim, 
the 'Wilhelaia, and other lojal chateaus 

Stuttgart sooms to liavo originated in n stud ("Slutcii Garten”) 
of tlio earlj counts of "Wurlcmberg, and tlio tirst inintion of it 
occurs in a dooumont of 122*1 Its iniporlanco is of conijnnitivclv 
modem growth, and ill early 'Wurtenihcrg Instorj v\o liiid ilorcr 
sliadowed bj Cannstatt, tbo central situation of wbieb, on tlio 
Neckar, seemed to mark it out as tbo natural capital of the 
countr} After tbo destruction of tbo castlo of Wurlcinbcrg 
Count Sborbard, however, transferred bis rtsidciico to Stuttgart 
(1820), and in 1482 it becnino tbo recognized capital of nil tbo 
"Wurtcinborg tomtories. Even ns capital its growth was slow, and 
it onjojs litllo proniinenco in liislorj At the beginning of the 
present centurj it did not contain 20,000 inliabitanls, and its real 
advance begins with the reign of King 'Williain 1 (181C-1SC4J, 
who exerted himself in overj wav to improve and Iicautirv In* 
capital In 1849 Stuttgart was the ]ilacc of meeting of the so called 
"Hump Parlinmeut” (Riiinjifparlanicnt) Among >1?^ 
nahves are Hegel (b 1770), tbo philosopher, and HaulT (b ISO^}, 
the poet and stoiy teller 

STYE AX SeeSTORAX 

STYBIA (Germ Staermarl or StfyemarA), a duel)} 
and crowmland m the Cis Lcillmn (lart of t!ic A«*lnnn 
empire, is bounded on the north by Upper nml Lower 
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Austna^ on the E by Hungary, on the S by Croatia and 
Camiola, and on the W by Carintbia and ^Izburg Its 
area is 8630 square miles Almost the entire district is 
mountainous, being occupied by various chains and rami- 
fications of the eastern Alps, and, though Northern (or 
Upper) and Southern (or Lower) Styria are distinguished, 
the latter is low only in a relative sense The North 
Limestone Alps touch Styria to the north of the Enns, 
beginnmg with the huge Dachsteiu (9830 feet), which 
nses on the north west border of the duchy To the south 
of the Enns the central chain of the Alps traverses Styria 
from south-west to north-east in two huge ranges, 
separated by the valleys of the Mur and the Murz, and con- 
vemently grouped under the name of Stynan Alps The 
more northerly of these two branches, forming a prolonga- 
tion of the Tauem ndge, is the loftier, and culminates in 
the Hochgolhng (9392 feet), the highest summit in Styria 
The lower branch to the south is broken by the valley of 
the Mur, which turns abruptly to the nght at its con- 
finence with the Murz, aud still farther to the north east 
IS crossed by the Semmering Pass To the south of the 
Drave the duchy is traversed by the Earawanken 
Mountains (highest peak, the Stou, 7346 feet), forming a 
continuation of the Carnic Alps. Ihe mountains decrease 
in height from west to east, and the south-east part of 
Styna may be described as hilly rather than monntainoas 
There is nowhere level ground enough to form a plain in 
the proper acceptation of the term, but some of the valleys 
contain a good deal of fertile land The rivers of Styna all 
dram into the Danube , the Save and the Traun are the 
most important of those not already mentioned. There are 
numerous small mountain lakes The climate, of course, 
vanes with the configuration of the surface, and there is 
a meau annual difference of about V Fahr between the 
temperature of the north-west and the south-east 


In spite of the irregular nature of the surface, but little of the 
sod can be called unproductive About 21 40 per cent is under 
Ullage, 12 76 in meadow, and 16 76 in pasture, while nearly a 
half of the total area is covered with fine forests The chief crops 
Me oats, luize, ^e, wheat buckwheat potatoes, and flax. "Wine 
is ponced in the valleys of Lower Styna, where large quantities 
of chestauts are also grown In the mountains dairy fanning is 
Bnccessfnllw earned on in the Alpine fashion, and good horses are 
reared in the Talley of the Enns. Sheep are comparatively few, but 
there are lar^e numbers of goats and sinne, while poultry reanne 
and bee keeping are very general in tbe Slavonic metnets to tbe 
sontn Some fairly enccessful attempts have also been made to 
breed silkworiM Tront and other fish are abundant in the nvers 
an^onntain lakM and chamois are hunted among the higher Alps. 

The great wealth of Styna, however, lies underground. Its ex 
tensive and important iron mines yield nearly one third of the iron 
ore rmsed in the Anstnan empire, and its other mineral resonrees 
^la . .1 =°PPer, zme, lead, graphite, a little 

Mbalti ealti dyer's earth,^potter’s clay, 
hmldmg stones The knoivn of 
mineral spnngs are the thermal spnngs of Tuffor, the 
springs of Aussee. 

ne^ 7nd hfits mS nch 

?^ins Ldrof r™ ani manufactures of 

country in laige quantities. Among its other indnstnal 

faith, tWPreSte *’’1 Homan&tholio 

1000 Two-thirda of thp mimi. ^ only ^00 and the Jews about 
chiefly found in the south ’ ‘''be vetanindei, 

the Drave aud Save are Slava^fSlnTron^^i m the valleys of 


attended by abont 1200 students. The capital and scat of tho ad^ 
ministration is Grutz (100,000 inhabitants;, which is also the head- 
quarters of tho third corps of tho Austrian armj , tho only other 
town of any size is Marbnrg (17,600) The provincial estates con 
gist of 03 members, including tho tno Boman Catholic bishops, the 
rector of tho university, 12 representatives of the large Iniidoivners, 
23 of tho peasants, 19 of tho towns, and 0 of tlie chambers of com- 
merce Styna sends 23 members to tho imperial parliament 
In the Boman penod Stynn, which oven thus early was famed 

~ Taunsci, and 


for its iron and steel, was inhabited by tho Celtic 
divided geographically between Noncum and Fannonia 


Subse- 


quently It was sncocssively occupied or travciscd by Visigoths, 
Hons, Ostrogoths, Langobardi, Franks, and Aiars. Towards the- 
end of the 6th centnry the lok named began to giro ivny to the 
Slavs (IVonds), who ultimately made themselves masters of thu 
enhra dutnet Styna wa.s inclndcd in tho conquests of Charloma^Cf 
and was honcefortli comprised in tho German marks crcctid ogainst 
tho Avar and tho Slav At first tho identity of Styna is lost m 
the great dnehy of Cannthia, corresponding more or less closely 
to the Upper Cannthian mark This duchy, however, afterward 
fell to pieces, and a distinct mark of Styna uas recognized, taking 
its name from tho margrave Ottocar of Stcicr (1056) A centnry 
or so later it was created a dnehy In 1192 tho duchy of Styna 
came by inhontanco to tho house of Anstna, and from that time it 
shared the fortunes of Upper and Lower Austria, passing like them 
to the Hapsburra in 1282 The Protestant Bcformation met an 
early and general welcome in Stynn, hut tho dukes took tho most 
stringent measures to stamp it out, offenng their subjects recanta 
tion or expatriation as the only alternatives At least 30,000 
Protestants proforrod exile, and it was not till about 100 years ago 
that religious lihoriy was recognized. The modem history of 
Styna has been similar to that of tho other Anstnan crownlands, 
and calls for no special remark. 

STYX, a nver which the Greeks fabled to flow in the 
world of the dead Homer speaks of it os a nver of 
Hades by which the gods swore their most solemn oaths, 
and he conples it with tho Cocytns and the Pynphlcge 
then, the nver of wailing and tho river of burning fire 
Hesiod says that Slyx was a daughter of Ocean, and that, 
when Zens summoned tho gods to Olympus to help him 
to fight the Titans, Styx was the first to come and her 
children with her , hence as a reward Zeus ordained that- 
the most solemn oath of the gods shonld ho by her and 
that her children (Emulation, Victory, Power, and Force) 
should always live with him In another passage ho says 
that Styx (whom, somewhat contradictorily, he desenbes as 
abhorred by the immortal gods) dwells far off from the gods 
in a heantifnl house overarched with rocks and supported 
by tall silver pillars, which may be meant as a description 
of a Btalactitic cave Again Hesiod tells ns that if any god, 
after pouring a hbation of the water of Styx^ forswore him- 
self, he had to he in a trance for a year without speaking 
or breathing, and that for nine years afterwards he was e^ 
cln^d from the society of the gods In historical times 
the was identified with a lofty waterfall near Nonaens 
in Arcadia Pausanias describes tbe chff over which the 
TOter f^ as the highest he had ever seen, and indeed the 
foU IS t^ highest in Greece The scenery is wild and deso- 
late The water descends in two slender cascades, which, 
after winding among the rooks, unite and fall into the river 
Akrata (the ancient Crathis) The ancients regarded the 
imter as poisonous, and thought that it possessed the power 
of breaking or dissolving vessels of every matenoL with the 

ot^rs) of horn Th^rcadians used to swear by it on im- 

hoh^fhaf neighbourfiood still 

hold "Water is unwholesome, and that no vessel will 

M,. Th.yolliUI.sBhckWaWrorWemKS^ate 

from breaking that oath with tEe supposed to follow 

possessed by the water we am power supposed to Iw 

Se water was on3yli nfeeS 

in the stones of Ko we hav7toSfaL*hr^'‘’~*’‘^ 
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STJ AKIN , or SttWjVKIm, more correctly SawIkut, the 
chief port of the Soudan on the Eed Sea and the starfcmg- 
place of caravans for Kassala and Berber, occupies a nmnll 
island, placed in a deep bay in 19" 5' N lat The custom- 
house and Eg 3 ”ptian Go^ernment offices present a good 
frontage to the sea, and the principal houses are stately 
white structures, three stories high, not unhke those of 
Jiddoh With these, however, are intermingled shapeless 
huts, each with its courtyard walled in with mats There 
are also the usual Greek drinking shops, with their dirty 
loungers in coats and fez-caps, and a short street of coffee- 
houses and shops The mosques aro not remarkable 
Passing through the bazaar and turmng to the right past 
the tomb of Sheikh *Alf, one comes to an open space at 
the head of the recent causeway which umtes the island 
to the mainland town of Al-Kaff (Al-Keif) The mam 
street of Al-Kaft is (or was before the recent war) the 
busy centre of life and movement, while the side streets are 
occupied by smiths, forging lance-heads and knives , leather 
workers, who drive a bnsk trade in the amulets — ^passages 
of the Koran sown up in leather cases — ^which the natives 
wear on their arms or round their necks , and hairdressers, 
greasing and powdering with the dust of a red wood the 
bushy locks of the Hadendoa dandies Beyond the town 
13 a suburb of straw huts inth their simple furniture of a 
bedstead, a few dishes, aud a rubbmg stone for the millet 
which -with milk forms the chief food of the natives Hero 
too are the booths of the silversnuth^ who make bracelets, 
anklets, car and nose rings, for the women The Hadendoa, 
a tall stalwart race, picturesquely draped in huge wrappers, 
to which the women add a petticoat are most numerous 
on the mainland The population of the island is mised, 
with a large infusion of Arab blood The export trade of 
Suakin before the revolt of the Soudan yielded a customs 
revenue of £60,000 a year, the chief articles besides the 
ivory, which was a Glovemment monopoly, being gum, 
cotton, sesame, senno, and hides The total yearly tode , 
was estimated at a million sterling 
Tlio environs of Snnkin, tliougli not so absolutely desert as the 
opposite Arabian const, ore loss wooded tbnn some points {eg, \ 
sheikh Bughut) whicli lie ns com oniently for the inland trade j 
ITie island is without water and the harbour indifferent , yet the | 
settlement is ancient Hero ns at JIassowah traders wore prosum | 
ably attracted by the ndrantnges of an island site which protected 
them from the nomads. Tlio countir inland from all this const 
belonged in the Middle Ages to tho Boja (Btnah), a rude pastoral 
race who appear to bo identical with tho Blcmmycs of classical 
waters and of whom Hadendoa, Bishdnn, and Ababdah are tho 
modem representatives. The trading places seem to hare been 
always in tlio hands of foreigners since Ptoloninis Thoron was 
established by Ptolomj Phiindciphus for intercourse with tho olo 
phant hunters After Islam man} Arabs settled on tho coast and 
mixed with tho licatlicn Boja, whoso rule of kinship and succession 
in the female lino helped to give tho children of mixed mamages n 
leading position (Mnknri, i 194 a? , translated in Bnrcfc 

linrdt’s Traiels f» App iil) Tims in 1330 Ibn Batuta 

found a son of the emir of Mecca roiramg in Suakin over tho Boja, 
who were his mother’s kin hlakrizi saj s that tho chief inhabitants 
were nominal hFosIems and wore called Hodarib The emir of tho 
Hnddnb was still sovereign of tho mainland at tho time of Burck 
hardt’s visit (1814), though tho island had an aga appointed by 
the Turkish p.isha of Tid^Ii Tho place ivas settled by tho Turlm 
under Selim tho Great, but Turkish (or Egyptian) control over tho 
mainland wras not effective till tlio Egyptian conquest of tho Soudan 
Till tho suppression of tho slave traac, Suakin was an important 
slave iiort , of late j ears slaves have been secretly run across tho 
Eed Sea from less frequented points on the coast But lemtimato 
comnieroo wras npidlj growing before tho revolt of tho Soudan, and 
tho port was visited bj English, Egyptian, and Italian steamers. 

SUAEDI, BARTOLomtEO, usually known ns Braman- 
ttno from lus master Bramante, wms a distinguished pointer 
and architect of the Milanese school He was specially 
famed for his knowledge of perspective, and Lomazzo 
(Tratt d Pitt , iii 1) praises him highly for the deceptive 
realism of his pamting Tho dates of his birth and death 
are unknown, but he was probably quite young when, 
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about 1495, ho visited Eomo in company with his master 
Bramanto , there ho is said to have been employed os a 
painter by the pope, and ho evidently spent much time in 
studying tho remains of classical bmldings in Eomo A 
number of measured drawings by his hand are still pre- 
served in the Brera libraiy at Milan Vasari mentions 
that ho had seen a book of drawings by Bramantino of tho 
early Lombardic churches of Northern Italy, such ns S 
Ambrogio at Milan and S Pietro in Ciel d’Oro at Pavia,— 
a remarkable thing at a time when these noble structures 
were usually despised ns being barbarous in stjlo Tho 
greater part of Bramnntino’s frescos aro now lost, partly 
because he was specially employed to paint tho external 
fagades of houses and public biuldings, such ns tho mint 
at Milan One, however, still exists oier tho doorwaj of 
S Sepolcro, a highly foreshortened figure of Christ, with 
tho Madonna and Saints He also painted some angels 
which still exist in the church of S Eustorgio, also in 
Milan In 1613 ho received eighty gold crowns for a 
Pieth and Saints painted in tho saensty for the Cistercian 
monks of Chiaravalle, near !Milan In 1625 ho was ap- 
pointed architect and painter to Francesco H of Milan, 
and ho was employed as mihtary engineer to reconstruct 
tho walls of the city, which was then threatened by tho 
army of Charles V The church of S Satiro m Milan is 
usually attnbuted to Bramantino, but it atipears to have 
been mainly designed by Bramante Bramantino died 
between 1630 and 1636 Ho left an able pupil called 
Agostmo di Milano, who worked chiefly as an ardutcct 
SUAEEZ, Francisco (1 648-1 617), Spanish theologian 
and philosopher, was bom at Granada on tho 5th of 
January 1648 After completing his studies at tho 
umvorsity of Salamanca, ho entered tho Society of Jesus 
m 1664 Tho accounts of his early years represent him 
as badewnrd m his development, and it was not without 
difiiculty that he obtained admission to tho order Under 
the direction of Fntlier Eodriguez, howoier, he throw off 
his mental slough and discovered powers of mmd of tho 
highest order He is said to have habitually deiotcd 
seventeen hours a day to study, and wonders are reported 
of his prodigious memory Ho was soon appointed to 
teach philosophy at Segovia, and ho aftorwarfs taught 
theology at Valladohd, at Alcala, at Salamanca, and at 
Eome successively After taking his doctorate at Evora, 
ho was named by Phihp EC prmcipal professor of theology 
in the umvorsity of Coimbra Suarez may bo considered 
almost the lost eminent ropresentatii o of scholasticism, 
and his works in twenty-three folio volumes treat, after 
the scholastic method and with scholastic comprehensive- 
ness, all the main subjects of medirovnl philosophy and 
theology lii philosophical doctrine he adhered to a 
moderate Thomism On the question of universale ho 
endeavoured to steer a middle course between tho panthe- 
istically inclmed realism of Duns Scotus and the extreme 
nominalism of "Wilham of Occam Tho only vcritablo 
and real umty in tho world of existences is tho indii’idual , 
to assert that tho umiorsal exists separately ci parte ret 
would be to reduce individuals to mere accidents of one 
indivisible form Suarez maintains that, though tho 
humanity of Socrates does not differ from that of Plato, 
yet they do not constitute reahter one and tho same 
hnmamty, there are ns many “formal umtics”(in this 
case, humanities) ns there are individuals, and these 
individuals do not constitute a factual, but only an essen- 
tial or ideal umty (“ita ut plura individua, qum dicuntur 
esse ejusdem natural, non sint iinum quid vera entitato 
qu'e sit in rebus, sed solum fundamentaliter vcl per intel- 
Icctum ”) The formal unity, however, is not an arbitrarj 
creation of the mind, but exists “in natura rei onto omnom 
opcrationcm intellcctus ” In theology, Suarez attached 
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Uunself to tlie doctrine of Molina, tbo celebrated Jesuit 
■jirofessor of E\ora Molina tried to reconcile the doctrine 
of predestination ■with the freedom of the human will bj 
saying that the predestination is consequent upon God s 
foreknoM ledge of the free determination of mans will, 
which IS therefore in no way affested by the fact of such 
predestmation God gives to all men grace siiflicient for 
their salvation, but some co operate freelj with this grace, 
while others resist it Suarez cndcaiourcd to reconcile 
this new with the more orthodox doctrines of the ellicacj 
of grace and special election, maintaining that, though all 
share in an absolutel} sufficient grace, there is granted to 
the elect a grace which is so adapted to their peculiar dis 
positions and circumstances that thej infallibly, though at 
the same time quite freely, yield thcni'sohcs to its influ- 
ence This mediatizing system was known by the name 
of “congmism” Suarez is probably more important, 
however, as a philosophical junst than ns a theologian or 
metaphysician In his cvtcnsn c w ork Tractalun <k Latihin 
acBeo Legislatore (reprinted, London, 1079) he is to some 
extent the precursor of Grotiiis and Pufendorf Though 
his method is throughout scholastic, ho co\cr» the Fame 
ground, and Grotius speaks of him in terms of high 
respect The fundamental jiosition of the work is that 
all legislative as well as all paternal power is denied from 
God, and that the authority of cicry law rcsolics it'sdf 
into His Suarez conclusively refutes the patriarchal 
theory of goiemment and the divine right of kings 
founded upon it, — doctrines ytopular at that time in Eng 
land and to some extent on the Continent Adam, ho 
remarks, possessed only a domestic or patriarchal, not a 
political authonty Power by its i ery nature belongs to 
no one man but to a multitude of men , and the reason is 
obvious, since all men are born equal It has hoeii 
pointed out that this accords well with the Jesuit policy 
of depreciating the royal while exalting the papal preroga- 
tive But Suarez is much more moderate on this point 
than a wnter like ilariana, approximating to the modem 
■new of the nghts of ruler and ruled In 1 CIS, at the 
instigation of Pope Paul Y , Suarez wrote a treatise dedi- 
cated to the Christian princes of Europe, entitled Defeimo 
Cathoheas Fidn contra Anglican v Sectv Errores This w as 
directed against the oath of allegiance which James I 
exacted from his subjects James caused it to bo burned 
by the common hangman, and forbade its perusal under 
the severest penalties, complaining bitterly at the Fame 
time to Phihp III that he should harbour in his doniiiiioiis 
a declared enemy of the throne and majesty of kings In 
Franca extracts from the treatise were condemned to the 
flames by the parlement of Paris on similar grounds 
Suarez died after a few days’ illness on 2jth September 
1617 at Lisbon, whither he had gone to bo present at an 
ecclesiastical conference 

The collected works of Suarez have been pniitcd at "Munz ami 

Mllection of tho Abb6 Migne.^ Ills life Ins 
a%?Jr*p***^ Deschainps (Fite Fr ?«arcsii, Pcriugnnii, 1071) 
authorities are h ■Werner’s Franz Suarez v die 
SeMagtil der Ictzten Jahrhunderte (Batisbon, 1801) and the third 
tolumo of Stucld s Oesehxelile ier Phttosophte dcs MiUelaUcrs 

SUBIACO, a town of Italy, in tho province of Borne, 
25 mdes of Tivoli and 42 from tho capital, is pictn?- 
Mquely situated on the right bank of the Teterone It 
and paper-mills, andm 1881 the population 


remarkable arc Santa Scolastica,^ whirh was built by the nbbot 
lloiioratus, and by the 11th rciitury nriknl n<! a ngiilnr pnnci- 
palitj , ami hatro Spcio, wliirh Ins gitlunJ Us ciinous cluster of 
uuiluing^ round tlic ca\c in vluth liMinUt-t lnn*''Uf foinul nn 
as\luni (see sol in p I'iT) Six ]>oiiits of most intnsst in the 
town, whilh still hcm.onthowholtacl<arh iiicdn \ -il tm i re-' are 
assouatcil with I’opo I’nm 1 1 It was I'lin rlio rcslornl nnJ ox 
leiultd the gnat tastli tnctid in IOCS bv AIiIkH Tohn ■) , nml long 
us^ as 1 sumnur rcMihncc b\ the pojrs, and it wts In who built 
the costh chnrLh of bant Anilm His ilcit to tlie town iii 1780 
is coininimont<.il 1>\ a tnuinplml anh Tlie lin-t bool printra in 
Itah was the Snbiaco Lartmilitti of 1 JCC 

.SUBLElJliS, Pjiiri (1690-1719), French pxintcr, 
who p'l'-scd nearly his whole life at Borne, was lioni at 
Uzts (Gard) m 1009 He left I'raiut for Italy in 1728, 
Imtiiig carried off the great jms’e Ik there jiaiiited for 
the canons of -\sli Cliri'-t's ^ i‘>il to the Iloii'^o of Simon 
the Pharisee (Lontre, tiigmted by Siibleyns liiniFclf), a 
large work, which nmdc his rciuitntion and jirociired his 
admisMon into tho Academt of, St Luke Canliiml Valenti 

Gonzaga next obtained for liim the cnler for Saint BaFil 
and tlic Emperor Valcns (••mall sliid\ in I outre), winch 
was cxcciilcel m mosaic for St I’ctcrs Btncdict XI^ 
and all the princes of Borne Fat to him, and the pope liini- 
self commanded two great iiaintmg- — the Jlamngc of St 
Catherine and tlic Lcstasy of ,Sl Camilla — which lie placed 
in his prnntc apartments 1 or various religious corpora- 
tions at Milan, Perugia, and other jdaces, and for various 
great persons many imjiortant altar jutces were nko exe- 
cuted, but .Siibltyms shows greater individuality in his 
curious genre pictures, which he produced in coiisidcmblo 
minilicr (Louvre) It is in Ins ilIti‘<tmttons of Ea 1 ontainc 
and Boccaccio that his true relation to the modem era 
conics out, and his drawings from nature nrc often ndmir 
able for tbcir grave sobriety of trcatnnnt (•■ec one of a 
man draped in a heavy cloak in tho Piriti'-h Mu'cnm) 
Exhausted by overwork, h>iibkvras tried a clmngo to 
Naples, but returned to Borne at tlie end of n few months 
to die (2&th May 1719) His wife, tho celebrated innna- 
turo painter, Maria rclico Tibaldi, was s^tcr to tho wife 
of TrCinolliLrc 

SUCCESSION DUTY is a sum jnid to the Ftatc by n 
person benefited by tbo Fiicccssion to certain kinds of pro- 
yicrty Legacies were fir^t taxed m 1780 It was not 
until 1853 that n tax was levied iijion •'iicccs'iion to real 
propertv, or siiccc'-sion under any iiibtruiuent other than 
a will by winch projicrty is enjoved in Miccc"-ion to n 
deceased person Tlic duty is jiaid on succession to both 
real and ])cr->oiml jiropcrtv, in fact, in nlniost all cases 
which do not fall witlnii the Legaev Diitv Acts Tlie 
Succession Duty Act, 1803 (1C and 1 7 "I let c 51), defines 
succession ns "every jiast or future disjiositioii of property 
by reason whereof aiiv pcr&oii has or shall become benefi- 
cially entitled to am property, or the income thereof, upon 
tho death of any person dying after the time njipointcd 
for the coinmcnccment of this Act, cither immediately 
or after any interval, cither corlniiily or coiiliiigLntly, and 
cither onginnlly or by way of substitutive limitation, and 
c\eiy devolution bj law of ain beneficial interest in pro- 
perty, or the income thereof, uiwn tbo death of anx person 
dying after tbo tunc appointed for tbc coninienceiuent of 
^is Act to any otiier person in jiDS'icsbion or c'ciicctanc^ ” 
There are certain cxomiitions, tbc most important being 
successions of a hmsband or wife, successions where the 

successions under 
^ ‘‘"Z legacies and shares of personal 

ratato chargeable under the Legacy Duty Acts Tho 

1 cent , ncJorfmg totilc 

suSse? CTi"/!" *1^° predecessor and tho 

b^rnyerted^^if “"‘I personalty directed to 

be converted into real es tate are liable to succession and 

* 0*6 Santa Scolastica hbrarj, zc« Lmiunm. voL xn p 630 
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not to legacj duty Special provision is made for the 
collection of the duty in the case of joint tenants, in tiie 
case "nhere the successor is also the predecessor, and in 
other dispositions of a special nature The duty is a first 
charge on property , but, if the propoity be parted inth be- 
fore the succession duty bo paid, the liability of the suc- 
cessor appears to be transferred to the alienee A hona fide 
purchaser is jirotected by a receipt for duty, notwithstand- 
ing any suppression or inis-statemont in the account on 
the footing of iihich the duty iias assessed, or any insufii- 
cieiicy of such assessment It is usual in requisitions on 
title before convojance to demand for the protection of 
the purchaser the production of receipts for succession 
duty Bcccnt legislation has made some amendments in 
the law By 43 Vict c 14, s 11, succession duty may be 
commuted in certain cases by the Comnussioncrs of Inland 
Revenue 44 Vict c 12, s 36, rehoics from payment of 
succession duty on personal estate not evceeding £300 by 
payment of a sum of thirty shillings on the affidavit or in- 
ventoiy Section 41 exempts from jiayment of the 1 per 
cent duty in respect of property for iihich stamp duty has 
been paid on the affidavit or imontory Up to 1885 
certain propertj’ i ested in bodies corporate and unincor- 
porate escaped liability to succession duty 48 and 49 
Vict c 51, s 11, now imposes on such bodies (with con- 
siderable exceptions) a duty at the rate of 6 per cent on the 
annual value, income, or profits of the succession All 
the Acts uhich haio been cited extend to the United 
JUngdom 

In tlio United Stat&i sucaission dutj is regulated b} statutes miy- 
ing in the diirerent States. Tlio dut} aaries from 1 to 6 per con£, 
.according to the degret, of eonsanguiuity 

SUCHET, Lotris G^vbriei., Due d’Aujufera (1770- 
1826), marshal of Franco, one of the most brilliant of 
Napoleon’s generals, uas the son of a silk manufacturer at 
Lyons, ■where he was born on 2d March 1770 Ho origin- 
ally intended to follow his fathci 's business , but the Revolu- 
tion of 1789 altered the bent of his ambition, and, hanngiu 
1 79 2 sen ed as volunteer in the cai alrj of the national guard 
at L}ons, he manifested military abilities -which secured his 
rapid promotion As cliff dc hatarUon he "was present at 
the siege of Toulon in 1793, where he took General O’Hara 
prisoner During the ItaUan campaign of 1796 he dis 
tinguishcd luiiiself in most of the important contests and 
was severely wounded at Cerea on 11th October In 
October 1797 ho was appointed to the command of adenii- 
brigade, and in the following year his services m Sivitzer- 
land were recognized by his promotion to the rank of general 
of brigade He then went to Egjqit, but soon afterwards 
was lecalled, and in August made duef of the staff to Brune, 
to whom he rendered invaluable assistance in restoring the 
efficiency and discipline of the army in Italy In July 1799 
ho was made general of diiisiou to Joubert in Italy, ond, 
after being continued in the same office by his successors, 
was in 1800 named by Massena his second in command 
Soon afterwards ho had an opportunity of mamfesting those 
qualities which entitle him to rank among the most daiing 
and clever tacticians of his time , his dexterous resistance 
to the superior forces of the Austrians with the left of 
Mass4na, when the right and centre were shut up in Genoa, 
not only prevented the mi asion of France from this direc- 
tion but jiow erfuUy contributed to the success of Napoleon’s 
strategy of crossing the Alps, which culminated in the 
battle of Jilarongo on 14th June He took a prominent 
part in all the subsequent events of the Itahan campaign 
till the peace of LundvxUe, 9th February 1801 In the 
campaigns of 1805 and 1806 he greatly mcreased his re- 
putation, more especially at Austerlitz, Saalfeld, Jena, 
Pultusk, and Ostrolenka He obtained the title of count 
on 19th March 1808, and, after takmg port m the siege 
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of Saragossa, was named generalissimo of the army of 
Aragon and goveinor of the province, which, by wise ad 
mmistration no less than by his brilhaiit valour, ho in two 
years brought into complete submission He annihilated 
the army of Blake at Maria on 14th June 1809, and on 22d 
April 1810 inflicted a severe defeat on O’Doimoll After 
being made marshal of France, 8th July 1811, ho in 1812 
achieved the conquest of Valencia, for which he wus re- 
w arded with the title of Due d’Albufora By Louis WTTT. 
he was on 4th June made a peer of France, but, havmg 
assisted Napoleon during the “hundred days,” he was 
dejjiived of his peerage on 24th July 1816 Ho died near 
Marseilles on 3d Januaiy 1826 Suchet was the author of 
Mhmnes stit ses Campagnes en Eipagne, 2 lols , 1829-34 

Sco C n Barault-Koiillon, Ze Mar£cJial Sudtei, Pans, 1864 , 
T Chomnam, Considirations mthtaircs sur Ics mimoires du Mariehal 
SueJicl, Pans, 1840 

SU-CHOW There are m China three cities of this 
name which deserve mention (1) Su chow, formerly one 
of the largest cities in the world, and still in 1880 credited 
wuth a population of 600,000, m the province of Kiang-su, 
on the great Imperial Canal, 66 miles west-north-west of 
Shanghai The site is practically a cluster of islands to 
I the cast of Lake Tai hu, and streams and canals gii e com- 
munication with most jiarts of the proimce The walls are 
about 10 miles in cmciimference and there are four large 
suburbs Su-cliow is a great commercial and manufactur- 
ing centre, the silk manufacture being represented by a 
greater variety of goods than ore produced anywhere else 
in the empu-e , and the publication of cheap editions of 
the Chinese classics is earned to great perfection There 
IS a Chinese proverb to the effect that to be perfectly 
happy a man ought to be born in Su chow, live in Canton, 
and die in Lian-chow The great nme stoned pagoda of 
the northern temiilo is one of the finest in the country In 
1860 Su-chow was captured by the Taipings, and, when m 
1866 it was recovered by the lalour and enteiprise of 
General Gordon, the city, which had formerly been famous 
for its large and handsome buildings, was almost reduced 
to a heap of rmns Of the original sjdendour of the jilace 
some idea may be gathered fiom the beautiful native plan 
on a slab of marble presen ed since 1247 in the temple 
of Confucius and reproduced in Yule’s Maico Polo, vol i 
Su-chow was founded in 484 bj Ho-lu-Wang, whose grave 
IS covered by the artificial “Hill of the Tiger” in the 
1 icinity of the town The literarj and poetic designation 
of Su chow IS Ku su, from the great tow or of Ku-su-tai, 
bmlt by Ho-lu-Wang (2) Su-chow, formerly Tsiu-tsuan- 
tsiun, a fiee city in the jironiice of Kan sub, in 39° 48' 3" 
N lat (according to Sosnofskii), just w ithin the extreme 
north-west angle of the Gicat V’all, near the gate of jade 
It IS the great centre of the ihubaib trade, and used to bo 
the residence, alteinatelj withLian-chow-fn, of the go^ ernor 
of the pronnee Completely destroyed in the Dungan 
insurrection (1865-72), it was recoiered by the Chinese in 
1873 and has been lebiiilt (3) Su cliow, a commercial 
town situated in the jirovince of Sze-chuen at the junction 
of the Mm river w’lth the Y'ang tse-laang, in 28 46' 60" 
N lat 

SUCKER See Lumt-stjckeb 

SUCKLING, Sm John (1609-1642), one of the most 
admired poets and men of fashion at the court of Charles I , 
and an active spiiit in politics as well as in fashionable 
gaieties, belonged to a Norfolk family His father was a 
high official under James I and a comptroller of the 
household under Charles I , finance seems to have been 
his strong point, and he managed his own affairs so well 
as to accumulate a considerable fortune, of which the j^et 
was left master at the age of eighteen His wrliest bio- 
graphers fixed his birth m 1613, and founded on this a 
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SUDBAS SeeBRAHJiAiasMjVoI xv p 203 sy, and Caste 
.SUE, Joseph Marie (1804-1859), generally known as 
EiTokEE She, French novelist, ranked by some as the chief 
practitioner of the melodramatic style in fiction, was bom 
at Paris on 10th December 1804 Unlike most volnmm 
ous writers of light literature. Sue was a man of fortune 
He iras the son of a surgeon in Napoleon’s army, and is said 
to have had the empress Josephine for godmother But 
in later life ho became something very different from a 
Bonapartist^ and his residence in Savoy for the last years 
of his life w as duo to his having been banished from Franco 
after tlio coup ^Ctat Until his father’s death in 1828 
Sue pursued the same profession and was present as a 
surgeon both in the campaign undertaken by France in 
1823 for the re-estabhsluncnt of royal power in Spam and 
at the battle of Navanno (1828) His naval ovpononces 
supphed much of the materials of his first novels, Ketnocl. 
h Pirate, Attar-Gull, La Salamandre, La Coucaratdia, and 
others, which were composed at the height of the romantic 
movement of 1 830, and displayed its Byronic enthusiasm, 
its fancy for outlandish subjects and names, and (in a very 
full measure) its oTtravaganco Then ho took to more 
scnous aork, writing a naval history of France of no 
mont His next venture was the historical or quasi 
histoncal novel, in aluch stylo ho composed Jean Cavalier 
(1840), besides other stones of adienturo About this 
tune ho was strongly affected by the socialist ideas of the 
day, and his attempt to display these in fiction produced 
(with others) his most famous and perhaps best works,— 
Les Mi/itcres de Pans (1842) and Le Jwf Ei rant (1844-45) 
These -a ere among the most popular specimens of the 
roman-feuilieton, then at the lioight of its popularity 
The pohtical and philosophical or psoudo-philosophical 
“purpose" continuing to gam more and more ground on 
the novelist’s art, ho followed these up inth divers singular 
and not very edifying books, such as Les Sept PScliCs 
Capifauv, Les Mystcres du Peuple, and several others, all 
on a very large scale, though the number of ^ olumes — 
ten, twelve, and sometimes even sixteen — ogives rather an 
exaggerated idea of their length Some of his books, 
especially the Wandering Jew and the Mysteries ofPani, 
were dramatized by lumsclf, usually in collaboration with 
others His popularity was immense, and, despite gross 
faults both of art and of morality (the latter somewhat 
exaggerated in general estimation, at least when the work 
of his successors is compared), ho deserved tliat popularity 
m part By an accident, which is noteworthy m the case 
of other pairs of novelists (notably in those of Thackeray 
and Dickens, and earlier of Fielding and Eichardson), his 
period of greatest success and popularity coincided with 
that of another wnter, and ho has been oven recently, and 
by not despicable authorities, compared with and exalted 
above Alexandre Dumas This is entirely unjust, for Sue 
has neither Dumas’s wide range of subject, nor lus genial 
humanity of tone, nor his interest of character, nor, above 
all, his faculty of conducting the story by means of lively 
dialogue , he has, however, a command of terror which 
Dumas seldom or never attained, and which, melodramatic 
as he 18 , sometimes comes within measurable distance of 
the subhme, u hile his “ purpose ” gives him a certain energy 
not easily to be found elsewhere in novel-writing From 
the purely hteraiy point of view his style is undistinguished, 
not to say bad, and his construction loose and prolix 
After the revolution of 1848 he sat for Pans (the Seine) 
in the assembly from April 1850 until his exile as above- 
mentioned This exile rather stimulated than checked his 
literary production The works of his last days, however 
(the chief of which is perhaps Le Liable MSdectn), are on 
the whole much infenor to those of his middle period 
Sue died at Annecy (Savoy) on 3d August 1859 


SUETONIUS Caius Suetonius Tranquillus was one 
of the many second-rate authors and men of letters who 
hved in the early period of the Boman empire He was 
the contemporary of Tacitus and the younger Phny, and 
his hterary work seems to have been chiefly done in the 
reigns of Trajan and Hadnan His father was an ofiicor 
in the army and mihtary tribune in the XHIth legion, 
and he himself began life as an advocate To us he is 
knoivn as the biographer of the twelve Ctesars, from 
Cams Julius down to Domitian These lives are valu- 
able as covering a good deal of ground where we are 
without the gmdance of Tacitus As Suetonius was the 
emperor Hadrian’s private secretary, he must have had 
access to many important documents It would seem 
from occasional references which he makes to himself in 
the course of the work that he was a youngish man in 
the reign of Domitian, and so would have had opportuni- 
ties of conversmg with men who had hved in the days of 
Tiberius, Caligula, Claudius, Nero, and had been present 
at the scenes of civil war and anarchy which followed the 
reign of the last-named The most interesting fact about 
Suetonius is that he was a fnend and correspondent of the 
younger Phny, and the fact certainly tells in his favour 
Several of Pliny's letters are addressed to him, and they 
all imply esteem and intimate friendship Sometimes 
we find Phny putting in a good word for him, as, for 
instance, on one occasion doing his best to help him m 
buying a small property at a fair price, not very far from 
Borne, with a house of moderate size and land enough to 
amuse but not to engross a man of scholarly tastes (i 24) 
In another letter (v 10) he playfully ralhes him on his 
dilatonness in publishing his works Phny does not men- 
tion the subject of these works Again he recommends 
him to the favourable notice of the emperor Trajan, “as a 
most upright, honourable, and learned man, whom persons 
often remember in their wills because of his merits,’’ and 
he begs that he may be made legally capable of inheriting 
these bequests, for which under a special enactment 
Suotomus was, as a childless mamed man, disquahfied 
Trajan granted Pliny’s request (x. 94, 95) Hadnan’s bio- 
grapher, Spartianus, tells us that Suetonius had his pnvate 
secretaryship taken from him because he and some others 
of the imperial officials were not sufficiently observant of 
court etiquette towards the emperor’s wife during his 
absence in Britain 

Tlio Javcs of the Otesars has nlwoys been a popular work, at least 
with Bcholars, and has been frequently edited, ns well as translated 
into most modem languages, the latest Enghsh translation being 
that of Thomson in 1796 The Ines of the first six Ctesars are 
much fuller than those of the last six , this shoirs that ho was an 
industrious compiler rather than an ongmal historian Ho gives 
us no picture of the society of the time, no hints os to the general 
character and tendencies of the penod It is the emperor, tho 
emperor only, who is always before us, and yet after all the jwr- 
trait IS but a sorry performance, drawn without any real histoncal 
judgment or insight. It is the personal anecdotes ho tells us, 
several of which are very amusing, that give his lives their chief 
interest, but ho panders rather too mncTi to a taste for scandal 
and gossip A good many of his scandalous stones about tho 
emperors may bo and probably are fictions, but at any rate they 
reflect tho gossip of the time Still wo owe him thanks for haimg 
thrown some li^t on an important ponod, parts of which are very 
obscure 

Suetonius is said to have been a voluminous wnter, and among 
his works Suidas mentions treatises on tho Soman Year, Cicero s 
Sepubhe, The Kings, The Pedigree of Ilhistnoiis Bomans, and Home, 
its Institutions and Customs, with several others, — ^works, it would 
seem, of learned research Under his name have come down to iw 
J^rcs of Terence, Juvenal, Horace, Tersins, Lucan, and his fnend 
tlie younger Pliny , but tho genuineness of these is hiffhlj qnes 
tionable, and that of the last is hardly worth considonng T here is 

niso a yrorkeuMled Be ittustridusgmmmaticir, — a ‘ gramma^us^^ 
being what wo should call “a professor of language and literature. 

SUEUB, Ehsxache Le (1617-1655), one of the founders 
of tbe French academy of painting, was bom 19 th Novem- 
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ber 1617 at Paris, ii'liere lie passed lus Tvbole life, and 
where he died on 30th April 1655 His early death and 
retired habits have combined to give an air of romance 
to his simple history, which has been decorated with as 
many fables as that of Claude We are told that, per- 
secuted by Lebrun, who was jealous of his abihty, he 
became the intimate friend and correspondent of Poussin, 
and it IS added that, broken hearted at the death of his wife, 
Le Sueur retued to the monastery of the Chartreus and 
died in the arms of the prior All this, however, is pure 
fiction. The facts of Le Sueur’s life are these He was 
the son of Cathelm Le Sueur, a turner and sculiStor in 
wood, who placed his son with Vouet, in whose studio he 
rapidly distinguished himself Admitted at an early age 
into the guild of master-painters, he left them to take part 
in establishing the academy of paintmg and sculpture, and 
was one of the first twelve professors of that body Some 
paintmgs, illustrative of the Hypnerotomachia Polyphili, 
which were reproduced in tapestrj, brought him into 
notice, and his reputation was further enhanced by a series 
of decorations (Louvre) in the mansion of Lambert de Thor- 
igny, which he left uncompleted, for them execution was 
frequently interrupted by other commissions Amongst 
these were several pictures for the apartments of the Vm ff 
and queen in the Louvre, which are now missing, although 
theywere entered in BaiUy’s inventory (1710), but several 
works produced for mmor patrons have come down to us 
In the gallery of the Lom-re are the Angel and Hagar, from 
the mansion of De Tonnay Charente, Tobias and Tobit^ 
from the Pieubet collection , several pictures executed for 
the church of SamtGervais , the Martyrdom of St Lawrence, 
from SamtGermam de I’Auxerrois, two i ery fineworks from 
the destroyed abbey of Marmoutiers , St Paul preaching 
at Ephesus,— one of Le Sueur’s most complete and thorough 
performances, painted for the goldsmiths’ corporation in 
1649 , and his famous senes of the Life of St Bruno, exe- 
cuted in the cloister of the Chartreux These last have 
more personal character than anythmg else which Le Sueur 
produced, and much of their onginal beauty survives in 
spite of injunes and restorations and removal from the 
wall to canvas The Ijouvre also possesses many fine 
drawuigs (reproduced by Braun), of which Le Sueur left 
an incredible quantity, chiefly executed in black and white 
chalk. His pupils, who aided him much in lus work, were 
his wife’s brother, Th Goussd, and three brothers of his 
own, as well as Claude Lefebvro and Patel the landscape 
pamter Most of his works have been engraved, chiefly 
by I^icart, B Audran, Seb Leclerc, Drevet, Chauveau, 
i oiUy, and Desplaces Le Sueur’s work lent itself readily 
to the engr^er’s art, for ho was a charnimg draughtsman, 
he had a t^y delicate perception of vaned shades of 
p.ve and elevated sentiment^ and possessed the power 
to render them. His graceful facdity m composition 

often fail to please completely, because, producing so much, 
he had too frequent recourse to conventional types, and 
^rtly because he rarely saw colour except with^^ cold 
and clayey quahty proper to the school of Youet , his 
St Paul at Ephesus and one or two other works show that 
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The new harbours and quays are about 2 miles south 
of the town, with which they are connected by an em- 
bankment and railway, crossing a shallow which is dry 
at low water , tho terminal lock of the freshwater canal 
is on the north of the toivn near the English hospital 
and the storehouses of the Peninsular and Oriental Com- 
pany Tho site is naturally an absolute desert, and till 
the water of the Nile was introduced bj the freshwater 
canal in 1863 the water-supply of Suez was brought 
across the head of the gulf from the “wells of Moses” 
on the Arabian coast, or else earned on camels, an hour’s 
journey, from the fortified brackish well of Bit Suweis. 
Thus, in spite of its fa\ curable position for commerce, 
Suez before the canal was hut a small phce YiTiile the 
canal was in progress the population rose from 5000 to 
15,000, but has since dechned. The canal, in fact, cames 
traffic past Suez rather than to it, and with ite mean 
bazaar and mosques and mongrel population the town 
makes an unfavourable impression on tbe v isitor, save for 
the imposing new oi er the gulf, with the Smai Mountains 
on its eastern and Mount 'Ataka on its western shore 

A canal from tho Ivile to tho Red Sea, tho iiidisponsable con- 
dition for tho existence of a prospcious trading station at Suez, 
appears to hai e existed in ^ erj early times. Classical writers say 
that it was first planned bj Sesostns (Ramcscs II ), and again 
unaertakon by Dontis I , hnt first conmicted by tlie I’tolemies 
(Anst , Meteor , i 14 , Strabo, xiv 25) Ibo town at its tenmnns 
was Aisiuoe or Clcopatns. The work was renewed b\ Trajan under 
the name awwita, but tlio trade from the Eastinth EgJTit 

still w rat mainly overland from Jljns Ilormus or from Beremco 
on the Kid Sea, below tho Gulf of Suez, to Coptus in Upper Egypt - 
Instead of Arsinoe later writers name tbe port of Cljsma, wbith 
the Arabs corrupted into Kolzum, calling tlio Red Sea the Sea ol 
Ivoiznm On the Moslem conquest of Egypt tbe canal was restored, 
and IS Kid to have remained open more than a centun, tdl tho 
bine of Mansur Accordmg to Masudi {,Moru), iv 98), Hdnm al 
ItasMd projected a canal across the isthmus of Suez, bnt was per 
suaded ^at it would bo dangerous to laj open the coasts of Arabia 
to tuo Greek navy Kolzum retained some trade long after the 
closing of the canal, but m tbe IStli ceuturj it laj in nuns, and 
the neighbouring Suez, wbich had taken its place, was, as Ydkut 
teu8 ns, nttle better than a rum From ^lokaudosK p 196, it may 
be infoiTcd that the name of Suez onguially denoted Bir Sunrcis 
riirongbout the Middle Ages, as in Roman times, tho mam route 
from Ca^ to the Red Sea was up the Kile to Kiis, and then throngh 
the desert to Aidhab YTitb the Ottoman conquest Suez became 

fl ^ f century onwards, and m the 18tb century an 
tS, ‘’{/e.wly twenty ressels (Kmbubr) sailed from it to 
corresponilcnco with India Y bon the Erencb 
Bonararte was full of his canal 
conflicts which followed 
2” English fleet laid a great part of tho 
overiond maif route from EiigPind tVlndia bv 
The regular PtniDsuIarand Onental 
^ 5 a railwaj was 

•” 

Sri, 

Is? 

advantage of the shortness of ^nfA much of the 

seqnently stiU take tbe old fadnon^d 

canal has so greatlv mcreaspil «,nf too, m tho 

fortunate thatJiWrS 1 forU „ , ® ’'■“® considered 

owners having ®*Skt hours. In 1882 ship 

service, sebemk tonval cana]s^i^»^”ZJ*^ condition of the 
canal from Alexandna to Cairo ^ **^h water 

cl Kebir, another for a caWl from 5'w® ^ ®”®® 

IsTuailiB, and then parallel ta tlin to !Man&urah and 

ttodfortbeconsZCof aseLnrRr“^ Suez, and a 

1888 These proposals all fell to thp^"®* canal, to be finished in 
i- au tell to the ground , but at leng^ In 
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18S6, it iras iletcnnined to inden tlio existing canal so ns to nccom 
modato tho increased trifhc, and the ivorks nro now m progress 
Onginnlly constnictcd hj French capital, tho Snez Canal has passeil 
moTO and more into the financial ownership as well as under tho 
political protection of England In 1876 tho British Goierimiont 
purchased 176,602 shares from the khcdivo of Egi-jit at tho price 
of £3,976,582, or, inLluding commission and expenses, £4,076,622, 
and exchequer bonds were issued to tho aaluo of £4,000,000 By 
openinc up a passage bj whidi the faunal forms of tho Red Sea and 
of the Jleaitermncanniaj respeotnelj ndinneo north and south into 
regions from which tho) hni o hitherto been excluded, tho canal has 

E rodutcd some cunons results, which have been Intel} investigated 
j Dr Conrad Keller of Zunch (“ Fauna im Suez Knnal u DiiTusion 
de Meditor u Eryth Thicraelt,’’ in jN’eiw Denkst-hriflen d allg 
schtccizcr Ocs f Katunmss , Zurich, 1883) Deep sea forms are, 
of course, prevented passing by tho shallowness of tho canal, 
and tho sandy nature of tho soil, the largo lakes, tho currents, 
the disturbing inllucnco exerted by tho continual movement of 
vessels, and the excessive soltncss of tho water all tend to limit 
and retard the progress of even thoso forms most adapted to make 
their wo} through such a chnniiol Tho salinit} of tho water 
la much greater than that of tho Slcditorrnneaii or tho Red Sen 
Tins IS due mainl} to tivo causes, — the rapid evaporation to winch 
tho water in tho canal is subjected and the gradual melting of tho 
deposits of salt (tho result of prcx-ious oxajioration in distant ages) 
in some of tho depressions through which the canal is earned In 
tho Bitter Lakes, for example, it was found in 1872 that on nii 
average each cubic metre of water contained 166 421b of salt, or 
about tlirco times as much ns ordinarj sea xvator A certain mini 
her of foniis common to tho Red Sea lind tho Jlcditerrancan appear 
to have migrated from their original homes when in Quatomary 
times tho isthmus was still a lagoon These being discoimtcd, tho 
foUowing remain as tho result of tho recent connexion established 
between tho seas (1) from the ircditcrranean Pholas Candida (as 
far as Ismatlia), Sokn vagina, SjihiLroma ^ci rata (to tho south of 
Timsah Lako), Cardinm cdiih, Gamniarus sp (to tho nearer end of 
tho Great Bitter Lake), Solca mlgarts, Umbnna eirrhosa, Asetdia 
intcstinalis, and Labrax lupus (to tho Red Sea) , (2) from tho Red 
Sea seventeen forms were found journeying but ono ovil} , ATglilus 
vanabilts, had got out into tho ilcditorrancan proper , Ostraeion 
cubieus and Carant macrophthahnus had just got cn route, and 
Pnstipoma stndcns (tho curious fish that utters a ciy when caught), 
Mdctra olorina, and Ccnthium leabridum wore found in Lako 
Menzaleh This lako seems to prove in tho meantime an obstacle 
to tlio passage of eight other species. 

Tlio following ficaircs aro in coutmuation of tho table in vol iv 
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Tear 

No of 
Vessels 
entering 

Gross 

Tonaage. 

Bcccipts. 

Tear 

No of 
Xesscls 
entering 

Gross 

Tonmgc 

Receipts 

1S75 

1876 

1877 

1878 

1879 

1880 

1494 

1457 

1063 

1593 

14, , 
2028 

2,940 70S 
3,072,107 
a 418,940 
3,291,530 
3,230,042 
4,344,519 

£1,204,SS7 

1 229,157 
1,339,617 
1,272,435 
1,214 444 
1,629,677 

1881 

1382 

1883 

1884 
ISS, 
1886 

2727 

3198 

3307 

3284 

3524 

3100 

6 794 401 
7,122,125 
S,0j1 307 
8 319,067 
S,0Sj,411 
8,183,313 

£2,050,074 
2,421,!>35 
2 633,012 
2,49j 124 

2 4'3,207 
2,300,21^ 


- In 1883 10 francs 50 cents were chaigtd per ton (not tonnage), 
and pilotage dues amounted to 70 cents per ton on an average , 
on 1st July 1884 pilotage dues were abolished , and in 1886 the 
transit dues were reduced to 9 francs 50 cents per ton 

SUFFOLK, tlie most easterly county in England, is 
bounded E by the FTortli Sen, N by Korfolk, W by Cam- 
bndge, nnd S by Essex, the boundaries being chiefly tho 
sea and rivers it has somewhat the shape of a half moon 
Its greatest length north to south from Yarmouth to Land- 
guard Point IS about 50 miles, and its average length about 
30 , its greatest breadth from east to w est is about 55 
miles The total area of tho count} is 944,060 acres, or 
1475 square miles 

The principal geological formations are tho Chalk and 
the Tertiaries, but they aro frequently overlaid b} drift 
The surface is for tho most jiart flat or slightly undulat- 
ing In tho extreme north-west round Slildenhnll it joins 
the fen country The fen land is bordered by a low range 
of chalk hills extending from Haverhill bj Newmarket 
and Bury St Edmunds to Thetford The Chalk extends 
eastwards, but towards the south passes under tho London 
clay nnd crag, xvhich adjoins the mouths of tho principal 
rivers nnd extends from Sudbury by Ipswach to Aldeburgli 
The easterly slopes of the Chalk are also overlaid by beds 
of clnj, as xvell as by post Glacial gravels, in which flint 


implements and other indications of the presence of pre- 
historic man have been found The most intcrestiu<r 
deposits arc, however, thoso of tho crag of the Intt 
Miocene and Pliocene periods, resting on tho London tlax, 
or, where it oxerlaps, on tho Chalk At the base of the 
crag resting on tho London clay is the famous Suflblk 
bone bed The coast-lino has a length of about 52 miles, 
and IS comparatixely regular, with onlj slight convexities 
towards tho sea, tho bajs being generallj shallow nnd the 
headlands rounded and only slightly prominent The 
estuaries of tho Deben, Orwell, and Stour are, howexcr, 
of some length Tho shore is generallj low nnd marsh}, 
with occasional clay and sand cliffs Tho rners flowing 
northwards are tho Lark in the north-xvest corner, which 
passes in a north-w esterly direction to tho Great Ouse in 
Norfolk , the Little Ouse or Brandon, also a tribiitnr} of 
the Great Ouse, flowung by Thetford and Brandon and 
formmg part of the northern boundary of tho count} , 
and the lYaveney, which rises in Norfolk nnd forms tho 
boundary between that county and Suffolk, fiom Pnlgravo 
till it falls into the mouth of tho Yaro at Yarmouth The 
"Wavenoy is navigable from Bungay, and b} means of Lako 
Lothing also communicates with Lowestoft Tho mors 
flowing in a south easterl} direction to tho Noith Sea are 
tho Blyth , the Aide or Ore, which has a course for a long 
distance parallel to the seashore, nnd has its port at 
Orford , tho Deben, from Dcbenhnm, flowing past Wood 
bridge, up to which it is nai igablo , tho Orwell or Gipping, 
which IS nangable to Stowmarket, whence it flows past 
Needham Market and Ipswich, and tho Stour, which 
forms nearl} tho xvhole southern boundarj of the count} , 
receiving the Brett, which flows past Lavenlmm nnd Had- 
leigh , it IS navigable from Sudbur} nnd has an important 
port at Harwich Tho count} has no valuable mmcmN 
Cement is dug for Roman cement, nnd lime nnd whiting 
are obtained in various districts 


AgrieuUinc — Suffolk is ono of the most fertile counties in Eng 
hnd In tho ISth ceiitiirj it wns famed for its Jnin product'. 
Tlio high pnpcs of corn during tho wars of tho Freni h Rciolution 
led to tlio extensive breaking up of its pastures, nnd it is now one 
of the nnncipal corn growing countiC!> in England '1 here is con 
siderablo vnnotj of sods, and consequently in modes of fanning, in 
different parts of tho county Along tho sea coast a sand} loam or 
thin sand} sod proa ads, coa cred in some place!, with heath, on w linh 
largo quantities of sheep are fed, and interspersed with tracts, inon. 
or less marshy, on whn.h cattle are grazed Tho best laud adioins 
tho m ors, and consists of a nch sandi loani,watli jiatthes of lighter 
and easier sod In tho south west nnd tho centre is much fine corn 
land, hanng inostl} a cla} subsoil, but not so tenacious as the claj 
in Essex In cbinato Suffolk is ono of tho driest of tho 1 nglish 
counties, the rainfall being onl} half that of the countiis in tho 
west Toivards tho north west tlio sod is gcncrall} j’oor, consisting 
partly of sand on chalk nnd parth of peat and open heath 
According to tho ngricnltiiml ixtunis for 1886, 780,448 atixs or 
nearl} fi\o sixths of tho total area were under cultiiation, '>bJ,641 
being under com crops, 120,256 under green crops, 94,S93^cloicr 
and rotation grasses, 174,970 pcmiancnt pasture, 19 finx, >7 hops, 
and 26,612 fallow T heat nnd barlea arc the most important 
of the I 

were under turnips i — , - 

carrots, 4100 under cabbage, and 21,207 under \ etches,— liguias 
which indicate that much attention is jiaid to the winter feeding 
of cattle. Horses in 1886 numbered 42 617, of which 32,262 were 
used solely for purposes of ngnculture Tho breed known ns Suffolk 
punches IS one of the most valued for agricultural pumoses in Fng 
land (see AoricuLTurr, vol i p 385) Cattle nunilie reel /0_0 )^ 
of which 23,652 were cows nnd heifers, in milk or iii calf, niut l/,3— 
other cattle two years old and abo\e The breed native to tlie 
count} IS a polled a-aneta , on the improvement of which great jxaiiis 
have been bcs,towcd in itecnt veaii, Tlic old Suffolk coiv-, 
for their great milking qualities, aaeix of aanous colony y low 
predominating Tho improacd are all red Aliich , 

knt to London, Yarmouth, kc. Alnna rottle, inostla 
from Ireland, aro grazed in theanntcr Hie 
of tho black faced improvcel Suffolk breed a cro-s betaaeen tin oil 
Norfolk homed sheep nnd Southdowus ^beep 
of avhicli 230,951 utre one a car old and alwac Suffolk i uiiiou 
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for pig 
blacLi 


iigB. Tho breed most common is small and veiy compact, and 
»^..*in colour Pies numbered 121,866 m 1886 
Tlio foUomng table gives classifications of holdings m 1876 ana 
1885 — 


c 

50 fierce 
md under 

From eO to 
lOOociea. 

From 2(?0to 
800 acres. 

From 800 to 
500 acres. 

From 500 to 
1000 ocres 

Above 
1000 acres. 

No Area. 

Ko 

Area. 

No 

Area. 

>0 

Area. 

No 

Area. 

No 

Area. 

1875 

1885 

SGOlloG 251 
SGOrjtfl.SOO 

1430 

1278 

101,644 

04,084 

2043 

187* 

336,383 

380,133 

337 

400 

137,894 

154,500 

109 

174 

110,169 

115,080 

12 

17 

14,744 

23,314 


Thus in 1876 there were in all 9<14 noldinga latn 767,086 acres, 
and in 1886 9357 with 782,019 acres. According to tho latest 
landovmers Rdum (1873) Suffolk, waa divided among 19,276 pro 
pnetors, holding 920,268 acres, at a valued rental of £1,784,827, or 
an average all over of about £1, 18s. 9Jd. per acre. Of the 
owners 12,511 or nearly three fourths possessed less than one acre 
each Tho following possessed over 10,000 acres each — Lord 
r.end]esham, 19,869 , Geoige Tomhno, 18,473 , marquis of Bristol, 
16,964 , the maharajah Dhnleep H B Sm^, 14,616 , Lord Hnnt- 
nig^old, ll,7l3 , earl of Stradbioke, 11,697 , Sir Bichard Wallace, 
11,228 , Lord Honiuhcr, 10,910 

Commumeatvm — The nier nan^tion affords means of com 
mimicntion with different ports, and supplies facilities for a con 
siderablo amount of traffic. The connfy is intersected in all 
directions bj branches of tho Great Eastern Bailway, which touch 
at almost every town of importance 
Manufactures and Trade — ^The county is essentially ogncnltnral, 
and the most important manufactures relate to this branch of in- 
dustry Thej include that of agncultural implements, especially 
at Ipswich, Qurv St Edmunds, and Stowmarket, and that of orti 
final manures at Ipswich and Stowmarket, for which coprolites are 
dug Molting IS evtensively earned on throughout the countv 
There is a gun cotton mannfactoiy at Stowmarket, and gun flints 
ate atill made at Brandon At different towua a variety of em^l 
miscellaneous manufoctnres are earned on, includmg silk, cotton, 
linen, woollen, and horsehair and cocoa nut matting The pnncipal 
ports are Yarmouth (situated chiefly m Norfolk), Loweatou, South 
wold, Aldobnrgh, Woodbndge, and Ipswich Yarmouth is one of 
the most important fishmg stations on the east coast of England , 
within the county Lowestoft is the chief fishmg town Hemngs 
and mackerel are tho fish most abundant on the coasts. 

Admtnxslralion and Populotton. — Suffolk comprises 21 hundreds, 
tho boroughs of Beccles (pop 6721), which has several large malt 
ings , Bmy St Edmunds (16,111), tho chief town in "West Snfiblk, 
Eye (2296), an ancient market town , Ipswich (60,646), tho largest 
town and pnncipal port of the county , Aldeburgh (2106), the birth 
place of Crabbo , Southwold (2107), n fisbmg town and batbmg 
resort , tbo largest part (6856) of Sudbury (6584i a market and 
manufacturing town , and small portions of tho boroughs of Thet- 
ford and Great Yarmouth, which are situated chiefly in Norfolk. 
Tlie other pnncipal towns are Hadloigh (3287), with a considerable 
trade in com ond malt , Haverhill (3686) (partly in Essex), of great 
antiquity, and possessmg important silk manufactnres , Lowestoft 
(16,766), tt port and fishing station, Stowmarket (4062), and 
A\ oodbridgo (4644), with some coasting trade Suffolk is divided 
into ffoianblo portions, in which the sovereign has the chief rights, 
and liberties. Tbo liberties are those of St Etheldreda, St Ed 
mund, and tho dokedom of Norfolk, The court of quarter ses 
^ons w Ipswich for the oostem dinsion and by odjonmniQnt at 
limy St Blmunds for tho western There are nineteen petty and 
sessional di^ons Tho hundreds of Hartismere and Stow and 
tho borough of Ejo are for potty sessional purposes mclnded m 
the (fflstcm division, for other purposes m tho western. The 

SnXnn Edmunds, Ipswich, Great Yarmouth, and 

Sudburj hive commissions of the pcaco ond senanite conrts of 
qnartcr scssmns, and Ejo and Southwold have commissions of 
tlic peace For parliamentary purposes the countv was unti] 1 SSfi 
divided into East and ^Ycs5^sVX^but it n^cSSite 
divisions, each retumi^ ono member, viz., North or Lowestoft 

Sndlm« ^rth west or Stowmarket, South or 

Sudbniy, and Sonth-eist or TYoodhndge. Bury St Edmunds ro 
turns one member and Ipswich two, Eyi^ wbi^fonnerlv rotumed 

division of4o county 

S™, 

increased by 1821 to 271,541 hv l’841 to 

wesL pmtiwltt tbe clnUtcr Va pnTnsrfa! ^ 


period mention may be made of those at Fomham St Goneveve 
and those between Aldeburgh and Snape Many of tbe mediteval 
castles were bnilt on ancient monnds The district submitted to 
the Bomans during the campaign of Anlns Flantins, and, although 
the Iceni jomed ttie Trmobantes under Boadiceo, the resistance 
made was ultimately ihutless A Boman i oad from London crossed 
tbo centre of Suffolk northwards by Stratford St Mary, Needham 
Market, ond Bilhngford (Norfolk) to Norwich, another passing in 
a more westerly direction to Thotford. TTalton, where important 
Boman rehes have been found, Dnnwich (possibly iSfUoniaffus), and 
Burgh Castle (probably Oombretontum), one of the most p^ect 
specimens of a Roman fort m En^and, enclosing an area of five 
acres, are supposed to have been ^man fortified stations erected 
for the defence of tho Saxon shore Other Boman atntiona were at 
Stratford St Mary, Thetford, and Icklingham The capital of the 
kingdom of East Angha was at Dunwicii in Suffolk .^terwnrds 
]^t Anglia was divi&d into Norfolk and Suffolk Sigebert estab- 
lished on ecclesiasbcal diocese at Punwich in 630, and erected a 
palace and a church partly out of tbe Boman remains The earldom 
of Norfolk and Suffolk was bestowed by the Conqueror on Balph 
le Guader Though Suffolk suffered from incursions of the Danes, 
they did not effect a complete snbjngation of it. The prevailing 
terminations of tho place names are Jm^on. fliie remains of old 
castles are comparatively unimportant, the principal being the 
entrenchments and port of the walls of Bungay, tbe ancient strong 
hold of tbe Bigods , the picturesque rums of Mettingham, bnilt by 
John de Norwich in the reign of Edward IlL , lYingfield, surrounded 
by a deep moat, with the turret walls and the drawbridge still 
existmg , the splendid nun of Framlmgbam, with high and massive 
walls, onginally founded in the 6th century, but restored m tho 
12th , the outhnes of the extensive fortress of Clare Castle, anciently 
the baronial residence of tho earls of Clare , and the fino Norman 
keep of Orford Castle, on an eminence overlooking the sea Among 
the many fine residences within the county there are several inter- 
esting examples of domestic architecture of tho reigns of Heniy 
YIll and Enzabeth, Throngbout its whole bistoiy the annals of 
Suffolk ba\ e been comporativelj uneventfuL It adhered with Nor 
folk to the cause of tne Farhameut. James duke of York twice 
defeated the Dutch off the coost,^ — viz., Van Trorop off Lowestoft 
on 8d June 1666 and De Euyter m SoutWold Bay on 28th May 
1672. Of monastic remains ttie most important are those of the 
great Benedictme abbey of Bury St Edmunds, noticed under that 
town , the college of Glare, onginally a cell to the abbey of Bee m 
Normandy and afterwards to St Fetor’s, TYestminstor, conierted 
into a college of secular canons m the reign of Henry TI , and still 
retaining much of its ancient architecture, and now used ns a 
boarding school , the decorated gateway of the Augushnian pnory 
of Bntley , and the remains of the Grey Fnars monastoiy at Dun 
wich A peculianty of the cdinroh nrclutecture is tbe use of flint 
for purposes of ornamentation, often of a very elaborate kind, especi 
ally on tbe porches and parapets of the towers. Another chsrac 
tenstic IS tbe round towers, vrhich are confined to East Anglia, bnt 
are considerably more numerons m Norfolk than in Suffolk, the 
pnnci^ being those of Little Saxhorn and Hemngfleet, both good 
exam^es of Norman It is questionable whether there are any 
remains of Saxon architectnro in tbe county Tbe Decorated is 
weU represented, bnt by far the greater proportion of the churches 
are Perpendicular, special features being tbe open roofs and wood- 
work and ttio fine fonts 

Description, 1748, Sd ed 
1846-48 Hervays V’UUattono^umi.in.lSet, 
^ ^ ^ Hoirard,1806 end Uro^ne 8 Ristorv of COnare 

g<Ulonal{m and Mmonal afCharthes in Suffolk, 1877 

SUFISM SeeMoHAMim)AsaBM,vol svi p 694,11^8- 
HciBJr, ToJ svu p 130 , and Sttnottes, p 659 sq tnfra 

SUGAB Formerly chemists called everything a “sugar” 
-which had a sweet taste, and acetate of lead to tius d^ is 
known as “sugar of lead” m commerce and famibor chem 
ical parlance, but the term in its scientific sense soon 
came to bo restneted to the sweet principles in vegetable 
and animal juices Only one of these— cane sugJ— was 
as a pi^e substance until 1619, when Fab^o Bar- 
tol^ti isolated the sn^ of milk and proved its individn- 

these two 

chemists was in the highest degree 

that tbp*^’ the important discovery 

ShL the juices of beet, canote, and certaS 

Se snS^f Identical with one another and with 

tho f subsequently showed that 

“ somettnng Went from 
cane sugar , this was confirmed by Proust, who found also 
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that Lomtz’s honey sugar is identical with a crystallizable 
sugar present largely in the juice of the grape Proust’s 
investigations extended to other sweet vegetable juices 
also All those investigated by him owed their sweetness to 
Species one or more of only three species,— (1) cane sugar, (2) 
grape sugar, (3) (amogihous) fruit sugar Proust’s resmts 
obtain substantially to this day , a number of now sugars 
strictly similar to these three have been discovered suice, 
but none are at all "widely diffused throughout the orgamc 
kingdom. 

Quanti The quantitative elementary composition of cane sugar 
i determined early in the 19th century by Gay-Lussac 
nation* Thtoard, who may be said to have virtually estab- 
hshed our present formula, CioHoaO^ Under Febmenta- 
TION" (vol li. p 93) it has been esplamed how Gay-Lussac 
(in 1811) came to mis correct his numbers so as to bnng 
them into accordance "with what we now express by 
®o®'-i 20 c~ 3 Ci 2®^40 i 2 Dumas and Boullay, some years 
later, found that cane sugar is what Gay-Lussac and Th6- 
nard’s analysis mokes it out to bo, while the “ corrected ” 
numbers happen to bo correct for grape sugar Dumas 
and BouUay’s reseaich completed the foundations of our 
present science of the subject “ Sugar ” is now a collect- 

ive term for two chemical genera named saccharoses (all 
CisBUrtOii) and glucoses (all 0(jHioO(j) All sugars are 
colourless non-volatile solids, soluble in "water and also 
(though less largely) in aqueous alcohol, from either 
solvent they can m general bo obtained in the form of 
crystals The aqueous solution exhibits a sweet taste, 
which, however, is only very feebly developed in certain 
species 

Action All sugars and then solutions have tho non or of turning the 
on polar piano of polarization of hght In a mvon solution of a given kind 
Ization of of sugar tho angle a through which tho piano is turned £ governed 
light hy tho equation «= ±[a]?p, whore I stands for tho length of solii 
tjon trai orsod (tho customaiy unit of length being tho contunotro) 
and j> for tho numbei of grams of dry sugar present in a volume of 
solution oqiial to that of (saj ) 100 grams (3 52 oz ) of uator, whoro, 
liowovor, “gram” must bo takon as merely a convoniont word for 
“umt of weight” , ±[a], t e , tho spooial value of a for Z=1 and 
p=l, IS callod tho spocihe rototory power of tho su^r oporatod 
upon The sign d: indicatos that tho piano of polanzatiou is turned 
oithor to tho right or to tho loft according to tho nature of the 
species For a given species and a giiou tomporaturo [a] has a 
constant value. Supposing its value to have boon dotormiiied by 
standard ovponnionts and ? to bo known (or to bo kept constant 
throughout and taken as unit of length), tho dotonninntion of a for 
n gi\on solution siiQiccs for tho calculation of p This method is 
largely used industmlly for tho ossa} ing of cano sugar 
Sumrs, though uoutml to litmus and inert toimrds such substances 
as carbonates on tho ouo hand and aquaoiis acids (gica acids) on tho 
other, combino with strong bases, such os caustio jiotnsh, baryta, 
and lime, into sacdtaralcs, and, when brought into contact with tho 
strongest nitnc acid (or a mixture of tho same with oil of vitnol) 
or (at tho proper tomporature) with acotio auhydndo, unite with 
these into nitmtes and acotatos resiwotivoly, with ohmination of 
water These nitrates, Ac., nro roTatod to tho respoctivo si^r 
ovactly as (to take an analogous caso) nitrate of moth}!, cn 3 (N 03 ), 

Ls to mothjl alcohol, OH 3 (OH) , only in tho coso of a sugar a plural 
of NOs’s IS capable of ontciiiig mto ovory ono molociilo and turning 
out SO many HO s , hence sugars aro said to bo polyralcnt aJcohoJs 
Of tho several points of difforonco between saccharoses and glucoses 
tho most important is that, while tho latter remain unchanged 
w hen boiled ivith highly dilute sulphuno or Iiydroohlonc (or certein 
other kinds of) acid, tho former tako up water and oi ory molecule 
breaks up into two molecules of glucose, which in general nro of 
different kinds Cano snmir, for instauco, yields dcxlrose and lievu 
lose (so callod from the direction in which tlioy turn tho piano of 
polarized light), thus — 

ClsI^Ou + HjO = CgHjnOg + CgHvjOg 
Cano Sugar Dextrose Lmvnlosa 

Cano sumr turns tho piano of polanrod light to tho right, tho 
mixed ^ucoso produced is Irovo rotatory, lionco the process is 
spoken of technically ns involving tho invcrston of cane sugnrj and 
tho mixed product is called vivcrl sugar Tho tenn “imorbion," 
however, has come somohow to bo used for all decompositions which 
fall under tho nboi o equation , occasionalb it is used oven in a 
wider sense, to inclndo anv decomposition of a carbo h^ droto (e g , 
starch) mto two less complex carbo hj drates 
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All sugara nro liable to formentativ o changes , a special 
character of tho throe pnncipal vogotablo sugars is that, nh 
when brought into contact ns solutions "with yeast (livinc 
colls of saccharoniyccs), under smtablo conditions, they 
suffer vinous fermentation, t e , break up substantially into 
carbomc acid and alcohol Dextrose and licvuloso break 
up directly, — CflHuOo = 2C3H0O + 200, Cano sugar 
first, under tho iniluouco of a soluble ferment in tho j cast, ’ 
gets inverted, and tho inv ert sugar then ferments, tho dex- 
trose disappearing at a greater rate than tho Imviiloso 

It 18 remarkable that no sugar has ov or been produced A. 
artificially oven in the sense of being built up from other I’l"^ 
native organic substances of less chemical complexity 
It IS easy to produce dextrose from starch, or Itcvuloso 
from inulin, or both from cane sugar, by in\ crsion , but 
none of those processes is reversible by known methods 
Yet the problem of producing cane sugar artificially may in 
a sense be said to have found a virtual solution at tho hands 
of a Gorman-Amoncan chemist, Fahlborg 1 Fahlbcrg, by 
subjecting toluene, Cf.HjCHg (ono of tho components of 
coal-tar naphtha), to a senes of operations has produced 

from It a body, CgHjgQNH, which ho called sacchaune, 

because he found it to bo about 230 times as sweet as 
cane sugar This sacchanno is a wdiito crj'stallized sohd, 
only shghtly soluble in cold water, but sufhciontly so to 
admit of its incorporation with jelhes, puddings, bever- 
ages, tt,c A mixture of ono part of it w"!!!! 1000 parts 
of oidmary grape sugar (ns produced industrially from 
starch) is as sweet as tho best cano sugar Tho substance, 
though an antisejitic, is said to bo jicrfcctly innocuous 

Olucoscs 

Of tlioso a pretty largo number are now known, but onlj Irovu Ql 
lose and dextrose need bo noticed hero Both nro largclj present 
m all kinds of sweet fniit juices and in honoj In most of 
these matonnls they nro nccompniiicd by a small projKirtioii of 
cano sugar, which forcibly suggests that the glucose m fruit juices 
is really inverted cano sugar But, in opposition to this surmise, 
tho proportion of cano sugar in oranges increases iluniig tho process 
of nponing, and tho soiirast of all fnnts— tho lemon— contains four 
parts of cano for ovorj ton of invert sugni , besides, tlio juices of 
^pcs and sw cot chomes contam no cane sugar w liatov cr Accord 
mg to Stammer, tho young Icav cs of tho sugar cano contain abun 
daiiLO of invcit sugar, vvhidi gradually disappears and gives way to 
cauo sugar as tlio leaves develop and ultimately dry up In tho 
Imng bodj of man dextrose is constantly being produced from 
tho glycogen of tho liver, to bo taken up by tho blood and o"vi 
dizocl into carbonic acid and water In certain diseases, liowov cr 
(see Nutkition, vol xvii p 081), tho sugar survives and pisses 
into tho unuo , ns much ns one pound nv oinlupois may bo dis- 
charged bj a diabetic patient 111 twenty -four hours A nuincroiis 
class of vegetable substances, known as ghicosida, contain glucose 
of somo kind 111 tho soiiso that, whon decomposed by lioiling 
diliito sulphuno acid or by the action of ccilaiii foniicnts, they 
split up mto glucoso and somo product — not a sugar — which is 
cliarictcnstic of tho respective species For cxaiiiplcs, see lint 
MtNlATION, V ol ix p 00 

Dextrose is being produced industnally from starch by inv crsion Dcxti 
(sco below), nud sohi ns grape sugar Such grape sugar, however, 

IS very inipiin. For tho preparation of pure dextrose nch diabetic 
unno, honey, and cine sugar nro convenient imtonnl*! Tlio 
method recommended by Soxiilct is to dissolv 0 ICO grains (5 Gt oz, ) 
of powdered enno sugar in a mixture of 500 c.c. of alcohol of 85 
per cent by weight and 20 c c. of finning hydrochloric acid at 46" 

C and to allow the solution to stand Alter about a w cck dextrose 
begins to crystallize out, and, if tho mixture is being frequently 
agitated, the deposit of crystals increases gradually A small crop 
ol crystals thus obtained sufliLCS for inducing crystallization inn 
largo supply of fresh liquor Dextrose crystallizes from its highlv 
concentrated aqueous solution — somewhat tnnlily — in minute sot t 
crystals, united into warts or cauliflower like mxsse’i, which contain 
III 3 O of crystal water Iwsido CjHi-Of. Tho crvstals lose their 
water at 100° C From absolute alcohol it crvstnllizcs as C/lIj Oe 
It dissolves in 1 2 jiarts of cold and far Ic'-s of boiling wattr 100 
parts of alcohol of 0 837 specihe gravity dissolve 1*01 parts at 17 5 
C and 21 7 ixarts on boiling In n given vol ume of aqueous soln 

I SeoAmcr Chum Tour , i p 170, it p 181, and i p 425 . short 
notices m Jour Soc. Chein, Inil , iv p 508, and rtbruary 1860 
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tion 5 parts of dextrose produce tte same de^ of sweetaea m 3 
ports sugar Pextrose fuses at 146 C and at 1; 0 

mto ducosan, C*Hi,0 an almost tasteless solid, whicli wlwm bofled 

tion of dextrose in absolute aleobol is saturated mth hTdrocWonc 
acid gL at 0" C , di glucose, Cj-HijOii produced, irlucfi, however, 

IS onlv isomcnc ■with cane sugar (Gauner) 

Zxhiios' —The Lqnid part of crvstallme honey consists chiefiv 
of l-erulos^ , hut its ponfication is difficult Prom invert sr^ it 
can be extracted, according to Dnbrunfent, bv cautious addiUon of 
slaked lime at a low temperature 'ae Isevolose separates out 
as a difficultlv soluble lime compound, winch is separated from 
the mother liquor containing the ^xtrose bv pressure and bv 
judicious washing with cold water The IxeTulosate of hme is dc 
compel bv the exact equivaleut of oxalic aciu solution , then the 
oxalate of lime is filtered off, and the filtrate evaporated on a wate^ 
bath- The l-evnlose nltimatelv remains as a thick svrup, which 
formerlv was snppos<^ not to be susceptible of cwstalhranon , but 
Junrfeisth and Lefranc have succeeded lately in obtaining ci^ls 
from It bv means of alcohol Lievnlo-e is verv laigclv solnblejn 
water, and fnllv as sweet as cane sugar It fuses at 93 C , at 1/0 
it pastes into Hvnlosan, C„H, Oj, analogous to glncosan 
The followmg reacnons, though stnied chieflv with dextrose, 
apply also to le^lose, and, snbstannallv at least, to glucoses gener- 
ally * If a solution of glucose is mixed with excess of caustic iwtash 
or soda, a solution of alkaline glncosate u formed, which, however, 
has httle stability If the solution is heated, the glncosate is 
decomposed with formation of dark-colonred (soluble) alkali «alts 
of acid prodnrts whith, whatever they mav be, ate not reconvertible 
into glncote Cane sugar, in these circumstances, remains snh 
stanmUr unchanged, and can be regenerated bv ehmination of the 
alkali. If a solution of glnco=e is mixed with (not too much) snl 
pbate of copper, and an excess of caustic potash or soda be then 
added, no precipitate of enpne hvdrate is formed, hnt an intensely 
blue solution, which, on standing in the cold gradnallv, and on 
heating promptly, derosits a red precipitate of cuprous oxide, Cu.O, 
the glucose b^ing oxidized at the expense of the dissolved CuO into 
soluble alkali salts of little known acids Bv means of this 
(Trommer Si test the least trace of glucose in a soluMon can he dis 
covered Cane sugar m the circumstances, yields enprons oxide 
onlv on long-contmued boilmg Fehlmg has brought this test into 
the following more convement form, which, hmdes, admits of 
qnantitanve application 84 65 grains(l 22 oz.) of sulphate of copper, 
CuSO^ 5H-0, and 1 73 ^ms (6 oz.) of Bocbelle salt (double tartrate 
of po^h and soda) are dissolved in a solution of 70 grams (2 4C oz.) 
of sohd caustic soda, and the intensely blue solution produced is 
diluted to 1000 c.c. Everv c-c. of Febhng solution oxitoes about 5 
milhgrams ("077 gram) of dextrose (not of glncoae gcncrallv) To de- 
termine an unknown weight of glucose, its solution is added to an 
excess of smtably dilated Febhng solution at a hoiluig heat, which 
is maintained for a sufficient time to oxidize the glucoso as com- 
pletely as possible, — the requisite time depending on the nature of 
the glucose. The cuprous oxide precipitate is aUowcd to settle, is 
then collected on a filter, and weighed directly or indirectly From its 
weight the weight of the glucose is calci^ted, — a stanihird exxten 
ment with a known weight of the respective kind of pure glucose 
fnmislung the factor A less exact but more expeditious method 
IS to dissolve the sugar to be analysed in water, to dilute to a known 
volume (not less tlSin 200 c c for everv gram of glucose), and to 
drop this solution from a burette into a measured volume of 
dilnte Fehlmg solution at a boiling heat until the blue colour is 
just destroyed, , the copper just precipitated completely as Cn O 

This method is largely used in sugar houses in the assavmg of crude 
caue or beetroot sugars 

Saedtarofcs 

Of th^ only cane su^, milk sugar, and maltose can be noticed 
highest qnahtics of coramercial cane sugar are chemi- 
cally pure Pore cane sugar crystaUizes from its supersaturated 
syinp m colourless, tranqiarcnt monochmc pnsms (exemplified m 
colourless candy sugar) The cnrstals are barely, if at all, hyero 
sropic , they are rather hard, and when broken up in the dark live 
off a peculiar kind of bluish light Sp gr 1 593 at 4° C 
aqueous solution, saturated at C , contams p per cent of drv 
For 0 10 =0 so « so 

I>=Cj-0 Cj C (T-O (TI-S 7^-8 S2 7 
From 50’ upwards the EolubOitv mcreases at such a rate tbnf n 
pven quantum of water dissolves any quantity o?™ rf th™ 
tore IS constantly kept boiling AMoidmolv n 

gtadnally^to the’^conlT 

.r w tt. „r ilSKif SS m 


glassy for an indefinite tune Bariev -sngar and certain other 
amfections are snhstantially fused sugar , but from their mode of 
manufacture they retain a truce of enclosed water, which constantly 
dissolves particles of the surrounding sugar glass to redeposit 
them in the less soluble form of crystals, so that barley -sugar 
in the course of time loses its transparency through conversion into 
an aggregate of minute crystals If fused sngar is kept at a few 
defnees aMve its fusmg point for some time, it p^ts into an alloy, 
Cg&ijOs-i-CsHjjO^, of dextrose and Hvnlosan (sec above) At 
higher temperaturea it loses water and passes into anhvdndes Jiot 
reconvertibfe into cane sngar, which are known in tlie aggregate 
as “caramel,” — a most intensely brown vi'cons solid, cosily solnhlc 
in water and m aqncons alcohol, with formation of intensely coloured 
solutions Caramel (often made of dextrose) is mnih used as an 
innocent colouring agent for sauces, liqueurs, tc. A pure solution 
of cane sugar is said to remain unchanged on boiling (it being 
understood, of course, that local overheatuig be carefully avoided;, 
but continued contact with even so feeble an and as carbonic indntC' 
at least partial inversion The statement of the nnchangeahilitv 
of sugar solution on boibng seems hardh credible, because a symp 
boding at all considerably above 100 C contains plenty of mole- 
cules at temperatures above 160’ C , which are bound to suffer 
irreversible conversion into dextrose and laivnlosan (or Levulose), 
and even, if hot cnongli, caramcbzatinn In ordinary practice, 
at anv rate, sugar solntions on boding do Ivhavc as indicated by 
this theory Cane sugar, as already stated, nmtes with alkalis, 
alkaline earths and other of the more strongh basic metallic oxides, 
into sacchamtes. A solnhlc saceharatc of hmc, which is readily 
decomposihle by carbomc acid and even filtration throng bone 
charcoM, plays a great part in the manufacture of sugar Tlie fol- 
lowing strontinm salt must he named, because it at least promised 
some years ago to occupy a similar position indnstnallv Accord- 
ing to Scbeiblcr, if strontia hvdrate, SrOH_0— SH.O, is added to 
a boding 15 p'r cent solution of cane sugar, then as soon as 2SrO 
is adde/l for every Cj^j.0., the salt 2SrO s^rates 

ont as a sandy powder, and after adnition of i a times SrO al 
most all the sngar is precipitated The precipitate is easdy 
washed and decomposed hv water and carbonic and, with formation 
of insolnhle carbonate of strontia (from which the hydrate can bo 
reproduced) and a solnhon of cane sugar The ultimate molasses 
produced in sugar making or refining though they refuse to deposit 
crystals under anv conditions, contain some 30 to 40 per cent of 
real cane sugar , Schciblcr’s process applies to them — to put the 
industrial hearings of the disrevcry in the proper light, — and it 
has led to quite a series of patents ?br the prodnehon of strontia , 
but, 33 far as we know, it has faded to tal c root in the sugar 
industry 

Miff Sicffar occurs in the milk of mammals, and it is doubtful Milk 
whether it occurs anywhere elre, although Bouchardat once proved srgir 
its presence in a sample marked a.s sngar ohtamed from Sapo'a 
Aehras (the sapodilla of the "W cst Indies) It is made indnstimlly 
in Switzerland as a bye product in the makrog of cheese. It passes 
into the whey, from which it t, extracted bv evaporation to a small 
volume, decolonzation with animal charcoal, and crystallization 
From the commcrcia^rodnct the jrarc substance can be obtained 
bv repeated rccirstallization from water, and ultimately bv pro 
cip itatio n from the aqueous solution by aleobol Milk sugar as 
it crystallizes from water under tho ordinary conditions forms 
hydrated crystals of the composition , under 

certam conditions anhydrous crystak separate'ont Tfie hvdratcd 
crystals have pretfr much the aspect of candy sugar, but they arc 
Iks tiansparent, far harder, quite free from every eeinifoji of 
hrausc^citv, and far less sweet They dissolve in six parts of 
cold and in 2 5 parts of boiling water, the solutions are not 
syrupy Jlilk sngar is hardly soluble in alcohol The ordinary 
OTstids, as the formula shows, have the composition of a clncose*, 
mitod milk EUgMr solntion behaves to caustic alkalis and to 
phhng solnhon as if it were a glucose But the hydrated crystals 
lose tteir water at 130 , with formation of a residue reconverhble 
into the ongmal substance by the mere action of water , besides, 

“f inversion into dextrose and a specific 
}>*aTiour of a milk sugar solution vanes 
according as it is denved from the ordinary crystals or the anhv- 

Mro accordmg to the hme which has elapsed 

sufficiently long the spemfic 
rotatoiy power aKUmes ultimately the same (constant) value. ^Iilk 

“ contact with veast does not snffer 
Irat certom Spallptlzc induce a fermentation 

B utiSS W This process 

production of their native ^dnnk, 

lUk sugar IS used in medicine as a iluent for drv medioines. 
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acid or tlio ferment called “diastase," wliicli is supposed to be tlio 
active agent in malt lor its propiration 2 kilograms (4 401b) of 
potato starcli arc iiiide into a paste vritli 9 litres (13 S4 pints) 
of mter o\er a inter - bath , after allomng it to cool down to 
60° or 65° C , an uifiisioii of from 120 to 140 grams (4 23 to 5 
oz.) of malt made at 40° C is added The mixture is kept at 
from 60“ to 65° for an hour, it is then boiled and filtered 
The hltmtc is eiaporated to a sjmp, which is exhausted twice 
ivath alcohol of 85 per cent bi weight and then once with nbsolnto 
alcohol The dextrin (mostly ) 1 x 11110103 , the maltose posses into 
solution The aholiolic extracts arc evaporated to a svnipy con 
sistcnco and allowed to stand The absoluto alcohol extract soon 
fields a crop of impure crystals of maltose, avliich are used to 
induce cr\ stallization in the other two sj*rup 3 In regard to the 
somewhat tedious methods of purification wo rohr to the handbool^ 
of chemistry ^laltoso crystallizes (from alcohol on spoutaneous 
naporatiou) in fine ncotlles of the composition C,.H..O.i+H»0 
The HjO goes olT at 100° 0 Slaltoso is lc!>s soluble in alcohol than 
dostrosi., to which it is otherwase acrv similar To caustic alkalis 
and Fehling solution it behaves exaeth ns dextrose does lake it, 
It sulftni viiions fermentation under the influence of a east Wlien 
boded with dilute sulphuno acid it breaks up into (so to saj ) dex- 
trose and dextrose hlaltosc plays an important part m the brewing 
of alcoholic malt liquors (W D ) 

ffisloru 

Tlio original habitat of the sugar cane is not known, but it seems 
to bar e been first cultiiated 111 the countrj extendmg from Cochin 
China to Bengal (Do Candolle) Sugar reached the West from 
liidii, and at a comparatiich late date Strabo (xv 1 20) has an 
inaccurate notice from Ncarclins of the Indian honev bearing reeil, 
and 1 anoui classical w latersi of the first century of our era notice 
the sweet sap of the Indian revd, or even the granulated salt-likc 
jirodiict which was imported from India, or from Arabia and Opono 
(these being entrepots of Indian trade),* under the name of sac 
tharum or adK\ttpt (from Sanskr, sarlara, "graiel," “sugar”), 
and used in niojicine The art of boiling sugar ivas known in 
Gingetic India, fiom which it was earned to China in the first 
half of the 7tli centun , but sugar refining cannot have then been 
knowai, for the Chinese learned the use of ashes for this purpobC 
onh in the Mongol period, from Egyptian visitors.* The cnltiva- 
tion of the caue in the West spread from Kliuzistan lu Persia At 
Gundt Shapur in this region “sugar was prepared intli art "about 
the time of the Arab conquest,* and manufacture on a laigo scale 
was carried on at Shuster, Sus, and Askar Mokram throughout the 
Jliddle Agis * It has been plausibh conjectured that the art of 
sugar-refining, which the farther East learned from the Arabs, was 
del eloped bi the famous physicians of this region, 111 whose phar 
raacopaia sugar Lad an important place. Under the Arabs the 
growtli and mannficture of the cane spread for and wade, from 
India to Sus m Morocco (Ediasi, ed Dozi, p 62), and were also 
introdiiLcd into Sicili and AndnluMO. 

In the age of discover! the Sivaniards became in their turn the 
gnat disseminators of the sugar cultivation the cane was planted 
bi them in Madeira m 1420 , it was earned to San Domingo in 
3404 , and it spnad over the occupied portions of the IVest Indies 
and South Amenca earli in the 16th century Within the first 
twenty 3 ears of the 16th centurj the sugar trade of San Domingo 
expanded with gnat rapiditi, and it was from the duos levied on 
the imports brought thence to Spain that Charles V obtained 
funds for his p.alace building at Madnd and Toledo In the Middle 
Ages Venice was the great European centre of the sugar trade, and 
towards the end of the 15th ceiitun a Venetian citizen rceeiied n 
reivard of 100 000 crowns for tlie invention of the art of making 
loaf sugar One of the earliest references to sugar in Great Britain 
IS that of 100,000 lb of sugar being shipped to iKindon in 1319 bj 
Tomasso Loredano, merchant of Venice, to be exchanged for wool 
In tlie same a ear there appears, in the accoimts of the chamberlain 
of Scotland a payment at the rate of Is. ‘•Jd per jiound for sugar 
Throughout Enrope it coutmued to bo a costii luxury and article 
of medicine onlj , tiU the increasing use of tea and coffee in the 
ISth century brought it mto the list of principal food staples The 
increase in the consumption is exemplified bi the fact that, while 

1 Lucan, ill 237 , Scneai, Fpit! , 84 Plinv If 27 , xil 8 (who supposes that 
sugar was produced in Arabia as well ns in India) JVnpf Var inrft , 5 14 
Dioscondcs fi 104 The view, often repeated, that the saccharum of the 
nucienU is the hi'dratc of silica, sometimes found in bamboos and known in 
\mbfcin medicine as /ehi is refuted bi \ ule, AnaJo-Iiidtaa Glctsarp, p 0o4 , 
sea aT'O Aof <' ■Ertr no* de Ja fifb’ Anf , xxr 287 jj 

s Uareo Polo cd Tnle li JOa 21i In the Middle Apes tlie best supr 
came ftom Ejrvpt (Kaiwini S -oj) and in India coarse sugar is still called 
Cliinesc and fine snear (XitrenL or Egiftlan 

a So the Inuenian Cfoirnrjrttf ascnoctl to XIo«E3 or CnorcvE (qi for the 
date of the work) St Martin Wm siir rAmuinff ii 37i 

4 Iftakhri, p 01 lAkdt ii 417 Tha Alibi a writer of the Ilth centun, 
savb that Askar Mokram liad no equal for the qualit! and quantity of its 
sugar " notwithstanding the great production of Irdk, Joridn, and Indio. 

It used to paa !0 OOO pounds of sugar to the sultan in annn.al tribute 
p 107)l The names of sugar In modem European languages an. derfyed 
Through the Arabic from the Persian tTiofair 


in 1700 the amount used in Great Bntam was 10,000 tons, in 1800 

In 1747 Andreas Sigisnnind Marggraf, director of tho phjsical 
classes m tho Acadeini of Sciences^ Berlin, discovered the c^stence 
of common sugar in beetroot and m numerous other fleshy roots 
which grow in temperate regions But no pnctical uso was 
made of the discovery during Ins Lfctime Tho first to establisli 
a bMt sugar factor) was his pupil and successor, Franz Carl Acliard 
at Cuuern (near Breslau) in Silesia in ISOl The processes used 
wore at first vorj imperfect, hut tho extraordmarj increase in tho 
price of sugar on tho Contmont caused by tho ifapolcouic policy 
gave an impetus to tho mdustry, and beetroot factories wore 
established at nianj centres both m German! and in France In 
Germauv tho cnteninse came to an end almost entirely with the 
downfall of ITapoleon I , but in France, where at first more 
scientific and economical methods of working were mtroduced, tho 
mamifucturers were able to keep tho mdustrj alive It was not 
lio!! 0 !cr, till after 1830 that it secured a firm footmg, hut from 
1840 oinvnrds it advanced with giant stndes Ifow it is an 
iiidustrj of national importance, especially in Germany, control 
ling in tho mcantimo tho market against tho cane-sugar trade. 

While cano sugar was praoticall! wiUiout a rival, tho cultivation 
was in gcncrar highh profitable, but it was conducted uuder 
tropical skies, laigclj bi slaio labour and entirelj removed from 
scientific supennsion Tho staple produced at tho plantations was 
raw sugar, which was sent to Europe to Iio refinecL It !vas not 
till the pressure of tho competition with beet sugar began to make 
itself felt that planters realized the ncccssitj for inniro! ing tlicir 
methods of working It has now been found possible to apph 
man} of tlio processes and appliances devised in connexion watu 
tbo preduction of beet sugar to the extraction of its older rn-al 

J/iTAit/acluiv 

Cane SiroAR JIaxufaotui e. — T ho sugar cane (Sacchamm offiein Manu 
arum) is a species of grass, tbo stalks or caues of which reach a factnre. 
height of frem S to 15 Icot, and attain a diomotcr of 1^ to 2 inches. 

Tho stalks are divided into prominent joints or intemodc!,, tho 
long sheathing alternate loai es springing from each joint As tho 
canes approach matnritj thej throw up a long smooth hollow joint 
termed the arroic, whence springs the flower head, consisting of 
beautiful featber-liko loose panicles. Tbo points are filled with a 
loose spougv fibrous mass, saturated with a juice wlmli is at first 
waiter! but aftenvards becomes sn cot and gliitiuous As the joints 
ripen, the Icaics wither and fall awai and the stem becomes 
externally smooth, sbiiimg, and hard, containing much silica. 

The varieties of sugar cane in cnltivahoii are ! ciy numerous and 
are distinguished from each other bj external colour, length of 
intcrnodcs (3J to 10 inches), height to which the! grow, richness 
in juice, and manv other characters. Tho four principal claascs 
culti!ated in tho West Indies ore the Creolo or countn cane, tho 
Tahiti cane, tho Batavian cauc, and tho Chmeso cano An u! erago 
sample of Tahiti cone at maturit! contains — !vnter, 71'04 per cent , 
sugar, 18'00 , ligneous tissue and peehn, 9 56 , albumen, colouring 
matter, and insoluble salts, 1'20 , silica, 0 20 Tho sugar cano 
requires a rich, well-drained, but moist soil It is propagated by 
slqis taken from tho upper part of the cones, which arc planted 
at uitervals about 5 ft*ct apart or in close set rows 6 feet apart 
In tho West Indies the planting takes place between Tune and 
October, and in tho case of tlio Creolo varictj the canes are readv 
for cntbng down by tho beginning of Janiiarj in the second 
following icar When mature tho canes are cut doivn close to tho 
ground, tho remaining leaves and upper shoot reraoicd, and tho 
stalks immediately token to tlio mui for crushing The stocks 
left are liboralh manured with crushed remains and ashes of 
former crops, coiiibiiied with nitrogenous manures, and are covered 
over, tho! then send up n crop of now stems, termed rallooris 
Tho system of rattoomng can bo continued for sci oral 1 care, but 
tho canes so treated go on declining in size and in ! icld of sugar 
The vield of canes, of course, vanes within indo limits , but 20 
tons i>cr acre may bo regarded as a good ai erage crop 

Cane CruoMng — Tlio luice is extracted bi pressing the canes in 
a sugar- mill between three, or sometimes five, heaiy close set 
rollers of iron, placed honzontalh in a powerful framework or 
checks. In a three-roller null they consist of a eane, top, and 
tnri/ass roller rcspectii 0 I 3 The top roller is set nboi c and lietwwn 
the other two, and under its penphorj is a fixed metal plate called 
tho trash turner, which guides the cano coming from betwetn tho 
cane and top rollers into the bite between top and megass rollers 
Goucrall! tbo cano rollons sertwed up to within half an inch or 
the top roller, while the free space between top and megass rollers 
IS considcrahh less.. The mill is set in motion bi steam power, 
and the canes are fed bi band on a traiclhng Iwnd «* 7 **'' ’H*® 
the rollers. If a thick feed is placed at one s, do and httk at tuc 
other, one portion p.ass<s tbrough impcrfietlj 
other SC! enlv strains the mill and maj cither stop the martincn 
or tauso a breakdown bi some iwtion gi' wai Tin, lucW ol 

XXII — 7 ^ 



Ptmfica 
tion of 
cane 
Jnice 


BoUmg 

down. 


Sngw 

beet. 


626 


S tr 6 A R 


jmco obtained vnth an ordinary mill vanes from 60 to 65 per cent 
One of the most useful devices for impronnc the inachineij is the 
substitution of an hj draulic attacliment, which can be applied to 
the headstooks of anj of the rollers, in jilace of the ri"id and im 
moiable screws and wedges of the ordiimrj mill lliis SLCUrts a 
nniform pressure with the most irregular feed and uiulIi greater 
pressure than is possible with ngid rollers, resulting iii a groatU 
mcrcascd jicld of jmee (67 to 70 jior cent ) and a incgass or refuse 
proportionatelj drier and thtrefore more available for lucl fur steam 
raising The juice from the mill is led into a trough, whence it la 
earned bj pipes to the clanfiers But even the most perfect sj stun 
of mechanical pressure leaves a laigc percentage of sugar in the 
refuse cane, andtoremedj this the dilftision method (see btlow), 
which has been attended with rcraarkablo eucclss hi the beet in 
dnstry, has been also applied to the catraction of cane juicc At 
Aska (Madras) in India it has been found possible hi that proct^s 
to obtain ns much as 87i of the 90 per cent of juice present lu 
canes. Conciderable didicultj was at first found in sliLiitg the 
sihcious stalks for diffusion , but this jiroccss scents to jirointse a 
mnch more cxhaiishio extraction of the juico than can lie scuired 
bj meebanveal means The juice is a turbid frotlii Inpiid of a 
jellowish green colour, with a specific grant} of troni 1070 to 
about 1 100 Tlio vanety of cane cultii ated, its age, and r speuallv 
the nature of the season m which it has grown as regards nun, all 
have an important influence on the yield of sugar ’llit expressed 
juice contains from 15 to 18 per cent of solids, show mg on n go<xl 
average — sugar, 14 55 per cent , glucose, 1 05 , non s.archarnie 
sohds, 917 , ash, 283 Tlic juice got from sugar eaiic is imi h 
ncher in sugar and less contaminated with non <i.icdiarinc sdnU 
than that jacldcd by beet , and its pleasant fastc and aromatic 
odonr contrast markedly with the aend taste and unpleasant smtll 
of beet j nice. 

Puntiealion of the Jut'c — In the hot climates where sugar canes 
grow a process of fermentation is almost immcdinlcli set nj» in 
the impure juices from the canes, causing the formation of mi ert 
sugar and later proilucts of fermentation, and there bj a serious lo s 
of sugar It 18 therefore essential that with the least iHissiblc 
tlelay the manufacturing processes should bo proceeded with I be 
juice 18 first filtered through a set of sici cs to renioi c the mcchanieal 
impurities it cames from the mill Then it is run into the clanfitre, 
a renes of iron vessels capable of holding six or eight hundred 
gallons of juice, and lu these it is heated up to about 130’ halir , 
and milk of lime is added in quantiti suflleu nt to ucutrnlizo the 
acid constituents it contains. The heat is then raised to jiret 
under the hoihng pomt, when gtadualU a thick scum rises and 
forms on the surface, and when the defecation thcrobi effected la 
complete the clear liquid below is drawn of! ^ aiioiis other sub 
stances besides lime are emploj cd for the defecation of jiiicc, one of 
which, the bisulphite of lime in the so called icen process, has 
^'Ihuned considerable favour The bisulphite is added in excess , 
the acids of the juice decompose a ccrlain proportion of it, lihcrat 
mg sulphurous acid, which bj its inflttcnco promotes the coauula 
tion of the albuininous principles and at the same tune VTomota 
the bleaching of the liquid. In another process the green jmcc is 
first treated with sulphurous acid, which (with the natural acid 
constitaents) is subsequent!} neutralized hi lime. Bcieiith also 
pnospuonc ncid Iitis come iiito favour os a dcfccnting 

Soiling Down — From the clnnfior the jnico pass^ on to the 
Mttery, a range of three to five pans or “copiiers,” heated bi 
direct fire, in which it is concentrated down to tho cnstalliziii"- 
point The juice, graduaUy increasing in dcnsiti, is pas cd from 



re snimow cooiere, in which the crystals form A fen dais later 
« ^ t^^forred to hogsheads m the cunng house, and tho molasLs 
m drained away from the crystallized raw sugar into tanks 
TOgar so obtoned 13 the mnscorodo of the sugar refinew and both 

«« materials Clni wl 
TOrar consists of raw sugar from which a portion of tho adherent 
molasses has been dissolved bv the action of moistnrn TKireoSn 

laneties of which, under the nnmB (^enopodiaeem), other 

are grown as feedmg roots for Sttle 


after sowing, being gathered during Pcptcmlier and OctoVr Tlio 
itTorls of crowirs have Ihmii largclv directed to the dcvilopincnt of 
roots vnld^ing juice nch in sugar, and c-.jn.ciaIJi iti Ocrtnatii (bc'c 
tlforU have IxLii stimuhtid u\ tin. circuinctatice that txtivc dut\ 
on inland sugar is ihcic calcul itnl on the roots I lie dufv is bostd 
on the assumption that from 11^ jwirts ofh et I part of grim supr 
is olitaiiicd , but 111 n( tnal luactn c 1 part of riii siig-ir is now \ n ble J 
b\ 9 27 isarts of root Jlotcoicr, when tbe •■u„ar is txporbd a 
drawback is paid for that on which no dul\ was aitualU kind, 
and htiieo iinlin cllj comes the so-called hountv on 1 1 nnan sugar 
In 1830 for 1 p.art of snpir IS parts of 1/ct wire usmI, in 1S'>0 
US pirts, in 18b0 12 7 parts, and now (1SS7) about 9 2'i puts 
onl\ arc reqmnd Iii rrnici till rcecutU the inland ilnt\ was 
calciilatNl on the raw sugar, hiiico the inn h grower dciotcd 
liiinsclf to the prodtn tion of roots of a large sir viilding great 
weight jier acre, and had no inotiie to aim at rn h jume end ci ono 
line tl prodin tion Mnire jiro'-is'-cs, tbirifon ban ronn into nso 
111 Gcnimii faitonis whlih arc not niiiilible ittiibr tin Jnnch 
methods of working But miicc l'*Sl the 1 rinch nmnufarture n 
haio had the iiowtr to elect whither dni\ shall Ivc leviul on the 
roots till} list or on the raw sugar thij inake, ami a largt jirojtor 
tion have iilrrradv cho in (he former The nilnr"' of the '>asons 
cxircfses imieh mnilriicc on the eonijic-itioii of cngir le 1 1, t sje-ciall} 
on Its nchius,s m sugar, which may rangi from 10 to 20 jur ccuC 
Tho following ropnsi nts tho Inints of accngc ci)nii>ositiou — 

Wfttir 

bnirw amt oHut wAwt te WlM t i tl .tot'Xl 

CcUuliwp nml ellii r i >U U " iO) S-0 

Tho non sacclmniie solnls In tho juico are von comiib x, emhrac 
ing alliunicn, ninido atids and other nitrogenous liodies, iKctrool 
gum, soluble jieoioso compounds, fat, colouring matter, with the 
pliosplnt' s sulphates, ox ilalis, and citrnti s of jmt leli, soda lime, 
and iron, and siiui The relation and relituc )>ro]iortion of thise 
to the sugar j>n -.tiit are of the utmost mijiort Mice 
Two ikstiiiet wa\s of obtaining the juire from beet arc now Ijctrac 
pnneipalk cmplovid, — prc-Mire and diflusioii Ihe nuilianical tiou of 
iiiethoils of jircs^uru are pnm iiulh ii«td in rnnee , the jiruci of jmee 
ilitfiMou IS all but nnitir'al m titrunuv Fonuirlv a iiioilitied 
ililfuMon proicss— iniemlion— t a,s in nee, but it lta« nowlieen 
gincrallv abandoned, ns Ins bImi a means of ■•ejeantiiig the juiic bt 
cintnfiigal nctinii lor the nuehaiiicil proie w. the roots base 
hist to bo redneed to a condition of fine pulp lor thus jumio'e Milhod 
the roots, thoronghlj tniiiincd nml washed, are fed into a jiuliung of pres 
machine, m whicu alarge ilram or ctkndcr, nrniid wjtli do i easure 
rows of Kiw tootheil blades, is revoked with great npiditv, so tint 
the llcshj roots on coming against them are rasped down lo a fiiio 
uiiifomi pulp Tho operation is n-ssistcd hi pouniig stuill qiianti 
tics of water or of waters jmcc on the rei oiling drum, which thins 
the pulp somewhat, and mils tho free flow of the juice in the sub 
sequent ojwratioii Tlio ixpre>'Sioii of the jiiici >s cJreeted either 
til uiohiilnulie press or bi continuous roller pres is Finni tho 
hvdroulic pro-s the juice flows frci li nt first , hiil in order lo obtain 
the largest iwssiblo i icld it is iitccssari to moisten the' first llrc ^3 
cake mill submit it to a snonil iiressurc, wberebi a thin wateri 
jnico IS cxjirxased After haimg been pres-ed tincc, the cal i that 
13 ten should amount to not more than 17 per cent of the ontnnal 
roots , henee, allow mg 4 jw cent for ligneous tisMic, Ac , mill 

of ',\aicT, sugar, nml soluble salts, Ac , rennm 
in tho jefure tor the system of continuous vre«suTe jiresses ana 
logons to tho mills emploicd for c.ane crusluug au iisid Manv 
modifiaaiiotis of tlic roller press have l«cn iiitroduecd, nml, although 
lliD best exp^ from 3 to 6 iwr cent less juico than tlic hidrauilc 
press, they Iiaic several nikantagcs under the si stem fonuerk 
common in France, which hound the maker to return iircs.s cake 
ortho J’^°P®rtioii of sugar for mse ns a feeding sliitf 

11 l’f'-’« the lower roller., are iier- 

forated to allow the escape of the expressed jiuco, in some tlio 
rollers are colored inth indm rubber, so that tl.cv giie 3„stm 
squeeze on aw extended surface , mid in others the miln js earned 
in an cndl^ cloth through a senes of rollers, heiiig^ alf the while 
subjected to gradually increasing iiressure ° 

achin of dTks.s’^re'^rf for obtaining beet ju,ee depends on theBifTnsion 
rntrahon so ‘'Wees of con process. 

ZSu iVr ““ "f li”. a 

time in contacrwith f^b brought a third 

19 6 Thus thoomhoAiK ''onld be raised to a density of 

be obtained at tho thir^ or^hn® ** s "hole sugar would 

the diffusion proc^ m that 

usma process is based. In working tbo process a range of 
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ten or t^volvo clilTusers oro cmplojcd, eight being in opomhon 
\\lulo the others are being eniptieu, clcnncil, nnil refilled Tliese 
difliisoia consist of large close upright cylinders uipablo of holding 
each two or three tons of sliced roots Thej arc proiidcd with 
iinnholcs aboi c, perforated false bottoms, and pipes coniniiimcating 
ivitli cnch other, so that the fluid contents of niij one can bo forced 
by pressure into nll^ other In working, nuro water from an 
eleintctl tank is run into No 1 cjlindcr, whicli contains the slices 
almost exhausted of tlicir soluble contents , it percolates the mass, 
and b> pressure pisses into No 2, whore it nets on slices some 
whit richer in juice So it goes through the series, acquiring 
densitj in its progiess and meeting in each succcssne cjliiider 
slices incrcasin^j rich iii iiiicc lloforo entering the last cjluider 
tlio waton juice is heated, and under the comuined influence of 
heat and pressiiro tho lUico within the cjlindcr becomes ncliljr 
chirged with sugar No 1 cjlindoi when exhausted is discon 
nccted , No 2 then becomes No 1, and a nowlj' charged cjlindcr 
IS joined on at tho other cvtromitj , and so the operation goes on 
continuously The juice ultimatclj obtained is diluted with about 
60 per cent of water, but it is of a comparntnelj pure saccharine 
qualitj, with ie« giiinmj, nitrogenous, and fibrous impnntios than 
ncconipaiij tho luieo a icldcd bj mechanieal means 
PiinOca- If the jnn c obtained bj aiij process w ere a pure solution of sugar 

tion of the inaiiuficluring operations would bo few and simple But beet 
beet juice is at best a verj mixed solution, containuig much gum, acid 
jjiicc. bodies, nitrogenous matter, and a ariotis salts 'ihcso adhere to the 
saccharine solution with tho utmost obstiiiacj’ , tlioj attack tho 
sugar itself and change crjstallino into iinort sugar, commuiiicat 
ingtoita dirtj blown colour and a disaOTCcablo aend taste and 
smell To sepamto as far ns j’ossiblo the non sacchaiino con 
stituciits and to iwinoi c tho colour from tho juice arc troublesome 
tasks. The prcliminnrj punficatioii embraces two sots of ojicni 
tioiis,— first the treatment of tho jiiico with lime and carbonic acid, 
secoiidlj, filtration through animal charcoal Under tho old 
method of working tho jiuco is first boiled in a copper pan with 
milk of lime to tho extent of from i to 1 per cent, of lime to the 
Weight of juice operated on Tho boiling sen cs to coagulate 
the albuniuioids, while tho lime forms with certain of tho other 
iniiiuntics an insoluble precipitate, and in part combines with the 
sn^ar to form a soluble sacchaiwto of lime Tho insoluble lime 
combination and tho coagulum rise ns a scum oaor tho surface of 
tho juice, and tho latter, now compnnhaolj clear, is drawn olTln 
a siphon pipe, to bo treated in anothor acsscl with carbonic acul 
The acid breaks up tho sacoharato of lime and forms iiisolublo 
carbonate of lime, which in precipitating comes down further 
imjuiriticswithit After settlement tho clear juice is draw n oil 
and the precipitated slime pressed in a filter press, avhcrobj it 
gia cs up tlio juice it contains. As now coiumoiilj' conductcu these 
operations — treating with lime and carbonic acid— are coinbincU, 
according to tho method devised bj Jelmek Tho juice to bo 
jiunficd IS heated and treated ivith ns much ns 6 per cent of lime, 
while carbonic acid is simultanconslj iijjoctod into the mass. j.ho 
juicc mc'iiitinic is miscd to ti tonipcrnturo just under point. 

The addition of such a largo amount of lime cITccts tho prcapitation 
of a meat proportion of tho non sncchnnno constituents of tho juice 
The whole mass of turbid liquid formed by this troatinont is forced 
into a filter presSf and tlicro tho liuio compounds and impurities me 
separated with great rapuhtj from tho saccharine juice Numerous 
other methods of purification haao been proposed, and to some 
extent have mot with favourable tecophon , but of these wo can 
only mention that of Dubruiifaut and Do JIassj , in which ban ta 
IS substituted for lime, therebj producing an i"S'’\«Wo Wmi 
sacchnratc, and tho analogous process of Scluiblor, iii which 
IS omploi cd 111 tho same sense, producing hkeinso insohiblo stroiitia 
sacchamte The jnicc, which still contains much saline and other 
non saccharine matter, is next filtered through animal » 

tins hrirclr reinoics colounng matter and carries nuni n jurtnor 
proportion of tho salts Charcaal filtering is an oxpoii^vo proccM , 
being, inorcoaer, a fuaturo of tho subsequent refining, inana 
attempts have boon made to dispense anth it, and tho succ^ of 
tho Johnok method iii producing a compaintivoly pure and colour 
loss juice has given nsffto hopes that it maj at this stage ho yet 

Cra-stal ^Tho^iicxt operation consists in concentrating tho compnratia oly 

lizatlon pure hut thin and watorj juict,— a work formerly ™ 

pans bj direct firing, but now earned out in closed vckcIs, in winch 
thevauiiim pan pnuciplo of boiling is brought into plaj J ho 
apparatus consists of a senes of three closed vessels, hence callcfl 
a “tnplo ofTect,” although in some cases a two acssol oiqiaratus 
or double elfcct is craplovcd These pans are pronded intemirtly 
with a senes of closed pipes for steam hcattng, tho stwm from tho 
boiler of tho first passing bj a pipe into tho worm of the scconn, 
and similar! j tho steam from tho second into tho w orm of the thiid 
w hen a thiri pan is cmploj cd Tho steam which nscs in the thirt 
pan IS drawn oft by a condenser and vacuum pump, and, ns the 
?am«n Vo created acts through tho whole senes, the juice .s 
oa^omted and concentrated at a comparativclj low temiicraturo 


hj tho ngoiicy of tho steam supplied to tho first pan Tlio juice 
increases in grnvitj as it is drawn from the one pan to tho other, 
till by tho time it is run oil from tho third cj lindcr it has attained 
n concentration representing a gravifj of about 25 Baumd Tlii!. 
concontrated juico is while in a healed condition filtered through 
fresh charcoal, from avhich it conics rcadj for boiling down to 
orjstallizntion To bring tho doiisO jiiico to tho crystallizing point 
it IS nccessaty to conduct tho caaporation at tho lowest possible 
temperature High tomiwraturo increases tho uncrj stallizablo at 
tho exiionso of tho crystallizablo portion, and burns somo proportion 
into caramel, which darkens tho liquid and tho rosultmg sugar 
crj stals Boiling down at low temperature is cflcctcd bv tho use 
of tho vacuum nan, a closed globular \csscl in winch bj the aid of 
a condenser and air pump a \ acuum is maintained o\ cr the boiling 
juice and tho boiling point is lowered in propoition to tho decrease 
of air pre-snro In a acuum pan boiling the thick jmeo maj siniplj 
bo concontrated to that dom'oo of density from which, on cooling, 
tho crjsLals wall form, or tho crj stals may bo allowed to seiiarato 
from tho mother liquor in tho pan whilo the boiling proceeds, 
these crj stals, foianmg nuclei, increase in size from tho conceiitra 
lion of fresh charges of juice added fiom lime to time By this 
method tho boiled down juice ns it leaves tho pan consists of a 
grainy mass of cij stals floating in n fluid sjaaip After hemgSepara 
allowed to cool, tho mass is foil into tho drum or basket of a ecu tion of 
trifugnl machine, which by its rapid rotation separates tho fluid rrjstnii 
molasses from tho crystals, dm ing tho liquid portion through the from 
meshed wall of tho basket For further cleaning of tho orj stals molassi 
from adhoront sj rap a small qnantitj of cither water or jiuro sj nip 
IS added to tho drum, and is likcwaso forced through tho sugni 
crj stals by eontrifiignl action Steam also is onqiloj cd for cleaning 
the cn stals whilst in tho ccntnfiigal machine The sj rap from 
tlio first suiqih of sugar is rctnincd to tho a acuum imii, again 
boiled, ami trentwl ns above for a second supply of less pure sugar, 
siimlnrh a third supply is j loldcd by tho drainings of tho second 
1 ho molasses from tlio third supplj is a highlj impure mivturo of 
crj stallizablo and iinert sugar, potash, and other salts, smelling 
and tasting poworfullj of its beet ongin Manj methods hnao 
been tnod to rccoa cr tho largo amount of sugar contained iii this 
molasses. That most extonsiaclj oraplojcd is tho osmose process 
ongiimtcd hj Dubruiifaut, iji which, bj tho application of n dialj scr, 

It IS found that tho salts pass through tho mcmhraiio more rapidlj 
than does sugar Tlio elution process of Sclieiblor, which dcpoiuls 
on tho fonnatioii of a sacclinmlo of lime, and tho more recent 
strontia process of tho same chemist, in which a slrontiato of hmo 
IS formeil, nro also niiioli omjdoj cd Another means of nulizmg 
tho molnssos consists in fciinontmg and distuliiig from it an im- 
pure spirit for industrial puriioscs. , , „ 

Sxmr Itrfimng —Sugar rclmcts deal iiuhirerontly with raw cane Bcflning 
and beetroot sugars which come into tho market, and by prccisclj 
the same senes of operations Tho sugar is first melted in charges 
of 5 or 0 tons in blov lyw,— cast iron tanks fitted with mcclianical 
stirrers and stcBin pipes for heating tho water The solution cniica 
honor IS brought to n certain digrco of graiitj, from 2 ) to 33 
Banmi, and fonnorlj it was tho practice to treat it,cspcial y when 
low qualities of sugar were operated on, with blood albumen I no 

hot liquor 18 nc\tp.a8scd through twilled cotton bags oiienscd m a 
mcsliing of hemp, through wfiicli the solution is mecliaincallj 
Btramcd From 60 to 200 of these filters are suspoiidecl iii cloro 
chambers, iii winch they nro kept liot, from the hottoin 
foroted iron tank, each porforntiou Imiiiig under it a hag riicso 
bags hnio from time to time to bo taken oil for cleaning ont and 
avnslung From tho bag filter the liquor is passed for decolonniig 
through hods of animal charcoal oncloscd in oistoms to a (leptii 
of from 30 to 60 loot, tho sugar being rectneil mlo tanks for con 
contration in tho a acuum pan lu that apparatus it is 

gmiii.” and tho treatment is vnned ncconliiig to the iinturo ol tlio 
Qd sugar to be made To make loaies small crj stals 
nro formed In tho pan, and tho granular 

mcketed onen mns and raised to a tempraturo of about ISO to 100 
S wSliquel.es the grains tI.o hot solution is then cast 
roto conical moSlds, tho fonn of tho loaf, in winch the sugar as it 
cools crjstnlhzes into a solid mass, still surrouiulcd 
a svnin containing coloured and other impurities After tliorougli 

IS Vued and the sjrup allowed to dram awaj lo 'vl den t «) 

IcavL they nro treated with TI os” Sscraro 

The sjrup which drams froin the t],o aacuum 

WretUd crystals are to ^ 

pan nro passed into tho cebtcifUe, ,,,,nliod ntlicr In adding 

b'sip'srs.Ss -k I 
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Thera are numerous modified and subsidiary processes connected 
■with refining, as -well as ■witii all branches of the sugar industry, 
rewarding which it is not possible hero to enter into detail The 
mSustiy IS essontiallj progressive and subject to many changes 

SoiiOHir'i SuoAn —The stem of the Guinea com or sorghum 
[Sorghvin saecharatum) has long been known in China as a source 
of sugar, and the possibihty of culbvatmg it as a rival to the 
sugar cane and beetroot has attracted much attention in America. 
The Borwhnra is hardier than the sugar cane , it comes to maturity 
in a season , and it retains its mammnm sn^r content a consider 
able time, giving opportunity for leisurely harvesting The sugar 
IS obtained by the same method as cane sugar The cultivation of 
sorghum sugar has not found much favour in the United States , 
the total yield from that source m 1886 did not exceed 600,000 lb 

MArLP Suoah — ^Tlie sap of the rock or sngar maple, Acer sae 
dtannum, a largo tree growing m the United States and Canada, 
j lelds a local supply of sugar, ■which also occasionally finds its way 
into commerce The sap is collected in sprmg, just before the 
foliage develops, and is procured by making a notch or bonng a 
hole in the stem of the tree about 8 feet from the ground. A tree 
may yield 3 gallons of jmee a dav and continue flomng for six 
weeks , but on an average only abont 4 lb of sugar are obtained 
from each tree, 4 to 6 gallons of sap giving 1 lb of sngar The sap 
13 purified and concentrated m a simple manner, the whole wort 
being earned on by farmers, who themselves use much of the pro 
duct for domestic and cuhnarr purposes. The total production of 
the United States ranges from 30,000,000 to 50,000,000 lb, prin 
cipallj obtained m Vermont, New York, Ohio, and Pennsylvania. 
In Canada also a considerable quantity of maple sngar is collected 
for domestic use 

Palm Suoar —That which comes mto the Earopcan market as 
jaggery or Ihaur is obtained from the sap of several palms, the 
wild date (P/ubihx sylvislris), the Palmyra {Bmimvs fiabelliformis), 
the cocoa nut {Cocos nueifera), the gomnti {Arenga saaAartfera), 
and others The X’nncipal sonree is Fhoenxx sylveslris, ivhich Is 
cultivated in a portion of the Ganges valley to the north of Cal 
entto. The trees are ready to yield sap when five years old , at 
eight years thej are mature, and contmue to give an annual supply 
till thej reach thirty years. The collection of the sap (toddy) 
begins about the end of October and continnes, dunng the cool 
season, till tbo middle of February WThe sap is drawn off from 
the upper growing portion of the stem, and altogetW an average 
tree wdi run in a season 350 lb of toddy, from ■which abont 85 Ib 
of raw sugar— jaggery— IS made by simple and rude processes 
Jaggery production is entirely m native bands, and the greater 
part of tbo amount made is consumed locally , it only occamonally 
reaches tbo Eiirojiean market. 

Staucu Sugar. — ^T bis, known in commerce as glucose or grape 
sngar, an abundant constituent of aw eet fruits, &c. (see p 623 above), 
IS ortifioially elaborated on an extensive scale from starch. The 
industrj is most largely developed in Germany, where potato starch 
IS the raw matenal, and in the Umted States, Indian com starch 
being them employed. The stareb is acted on by a vreak solution 
of sulphnno acid, whereby soluble starch is formed, which nlti- 
matelj results in a mixture of glucose and dextrose in vniying 
proportions, constituting the starch sugar of commerce The 
opcnfions embrace the boiling of tlio starch ■with water containmg 
the requisite proportion of acid, the neutralization of the acid ■witn 
lime, and the formation of a precipitate of sulphate of lime, which 
IS seiKirated hy filtration m a filter press The filtered liquid is, 
when nccessari , deprived of colour by passmg it through a bed of 
animal charcoal, and then it is concentrated to a density of from 
? vacuum pan If the resulting sjrup contains 

little dextrin it w^ on coolmg slowly solidify mto a granular con 
trctionary mass , but if much doxtnn is present it rmains m the 
condition of a sjurup Starch sugar is very largely used by brewers 
htiuenr makers, confectioners, and others 
syrups. Burnt to caramel, it is also 
cmplojiA to colour bevoragM and food substances. As an adul 
tcrant It IS laigclv employed in the honey trade and for 
with the more valuable cane sugar In 1885 them were a^t 


nra. • i ^ — *** Auuii tucre wcro aoi 

fim factoncs in Germany engaged m starch suear mnlnniT 


in 

1250 


Commerce 

iFEf 

lia\c i>c<‘n fio suddenh attnincd Lad it not been for tlm 

jc/iTtrt producing countries and of hountaS 
icid m the beet manufacturers on exporting their produce. Tim 


United Kmgdom is the only open market for sugar, which is con- 
sequently sold there at an unprecedentedly low price ''The follow 
mg table shows the relative proportions of the beet and the cane 
sugar trade and the prmcipal sources of the supplj for 1880 85 — 



ISSCLSI 

1881-82 

1882-83 

1888-84. 

1884-86 

1 Beft Sugar 
G erman empire 
Austria Hungary 
Franee 

Russia and Boland 
Belginm 

Holland and other 
countries 

Tons 

694 22S 
498 082 
833 614 
260,000 
08,020 

SO 000 

Tons 

644,776 

411,016 

893,209 

303,770 

78,180 

80 000 

Tons 

848,124 

473,002 

423,104 

284,001 

82,720 

35 000 

Tons 

680 000 

446.000 

474.000 

308.000 

107.000 

40,000 

Tons. 
1,165,000 
658 000 
808,000 
887,000 
88,000 

60,000 

Total 

1774,646 

1,800,074 

2 147,031 

2,861,000 

2,646,000 

2 Cakt SotiAit. 
Caha 

Porto Rico 

Trlniilad 

Bar-bados 

Jamaica 

Anttgna & Bt Eitts 
Uartinlque 
Gnadelonpe 
Demerara 

Biunlon 

Manritins 

Java 

British India 
Brazils 

ifantla, Cebu, Iloilo 
Louisiana 

Pern 

Egypt 

484.000 

67.100 

43.000 
46 000 

17.000 
16,800 

42.000 

43.000 
02,800 

27.100 

110.000 
210,600 

45.000 
844 000 
199,000 
121,900 

40.000 

82.000 

600,800 

80,000 

68.400 

63.000 

27 000 

28 000 
47,800 

67.000 
124,200 

26.000 
118,000 
278,000 

66,000 

804,400 

151,600 

71.400 

40.000 

29.000 

485.000 
70 000 

64.000 

62.000 

25.000 

16.000 
46,800 
62,000 

117.000 
84 000 

116,700 

283.600 

87.000 

218.000 

211.600 
185,800 

81.000 
^ 21,000 

660,900 
66 000 
60,800 
66,000 
20,000 
’ 28,000 
46,400 
66 800 

120,000 

87,800 

120.400 

811.400 
60,000 

859 000 

123,000 

128.400 
25 000 
SO 000 

627,800 

60,000 

06.700 

60.700 
18,000 
20,000 
88,800 
41,200 

96.000 

87.000 
128,000 
880,000 

46.000 
269,000 
203,400 

64 600 

35.000 

40.000 

Total 

1,970,900 

2,044 000 

2 066,000 

2,!ll0,400 

2,260,100 

Beet and Cane 

8,764,446 

8,004 074 

4,203,081 

4,671,400 

4,806 100 


X ue reiaiire values oi oeer ana oi a low quailiy i 
for 1879 86 are shown in the follo'wmg taMe — 


Average Price each Tear 


1870 

1880 

1881 ' 

1882. 

1883 

1884 

1885 

1880 

tTncIayedHantia (toal) 
on spot 

Oenoanheet InsIsSS 
per cent to b 

s. d 

14 8 

21 8 

S. d. 
15 8 

22 8 

s d 

16 0 

22 0 

s. d 
18 llj 

22 0 

B d. 
12 9 

20 2 

s. d 

10 0 

14 0 

8. d 
10 01 

14 01 

B d 

9 101 

13 1 

Average Price of the Fonrteen Tears 1872 to 1885 

Unclayed Uanfla (teal) 14B.114d perewt 

German beet basis 88 per cent fob 21s CJd „ 

Price, August 1886 

8s. 8d per cwt 
llB , 


■vA ) 

BUQAEr-BIRD, the English name commonly given in 
the West liidia Islands to the various members of the 
genus Certhiola (generally regarded as belonging to the 
Family Coerebida'^) from their habit of frequentmg the 
curmg-houses -where sugar is kep% apparently attracted 
thither by the swarms of flies These httle birds on ac- 
count of their pretty plumage and their familiarity are 
usually favourites They often come into dwelhug-houses, 
■where they preserve great coolness, hoppmg gravely from 
one piece of furniture to another and carefully exploring 
the surrounding objects -with intent to find a spider or 
insect In their figure and motions they renund a northern 
naturalist of a Nuthatch, -while their coloration — ^black, 
^Ilo-w, ohve, grey, and -white— recalls to him a Titmouse 
They generally keep m pairs and build a domed but un- 
tidy nest, laying therem three eggs, -white blotched -with 
msly-red Apart from aU this the genus presents some 
pomts of gr^t interest Mr Sdater {Cat JB Bs Mvseum, 

“species,” therem following 
Mr Kid^ay (Fioc U S UTat Museum, 1885, pp 25-30\ 
ere contmental with a jomt range Lendmg 
^m southern Mexico to Peru, Bohvia, and south-eastern 
Brazil, while the remaining 15 are peculiar to certain of 

e ’““a® for them also by 
SZ S or nemaudez (iJer MeZ i 

can A ? ^ ^'”1 to be of natiio onem. 

MontbelUard (^sf. 

but that of Inter ^ known as CccrelHS. cwrtilea, 

poetic nn/3 wj>v 1 1 i ^ ^ The name is probably onomato 
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the Antilles, and several of tliem to one island only Thus 
C caboti IS limited, so far as is known, to Cozumel (off 
Yucatan),^ C tucoloi to Old Providence, G fiaveola (the 
t 3 *pe of the genus) to Janinica, and so on, while islands that 
are in sight of one another are often inhabited b} diflerent 
“species ” Further research is reqiured, but even now the 
genus furnishes an excellent example of the effects of iso- 
lation in breaking up an original form, while there is com- 
paratively little diflerentiation among the individuals which 
inhabit a largo and continuous area The non-appearance 
of this genus in Cuba is very remarkable (an) 

SUGDEN, Ecu AiiD Boktexshaw See St Leoxaeds, 
Loud 

SUHL, a manufacturing town in an isolated portion of 
Prussian Saxony, is picturesquely situated on the Lauter, 
on tho'southern slope of the Thuringian Forest, 6^ miles to 
the north-east of Meiningen and 29 miles to tile south- 
west of Erfurt The armourers of Suhl are mentioned ns 
early ns the 9th century, but they enjoyed their highest 
vogue from 1550 to 1634 Tlie knights of south Germany 
especially prized the swords and armour of this town, and 
many of the weapons used in the mcdiajval campaigns 
against the Turks aud in the Seven Tears’ "War are said to 
hav e been manufactured at Suhk Its old i>opular name 
of the “armoury of Germany” is more appropriate, how- 
ever, to its past than to its present position, for, already 
seriously crippled by the ravages of the Thirty Years’ "War 
and by frequent conflagrations, it has suffered considerablj 
in more modern times from the competition of other towns, 
especially since the introduction of the needle-gun It 
still contains, however, large factories for firearms (mihtarj 
and sporting) and side arms, besides iron-works, machine- 
works, potteries, and tanneries The once considerable 
manufacture of fustian has declined. A brine spring 
(Soolquelle) at the foot of the neighbourmg Domberg is 
said to have giion name to the town The population 
in 1880 was 9937 and 10,605 in 1885 Suhl, made a 
town in 1527, belonged to the early pnncipality of Henne- 
berg, and formed part of the possessions of the kingdom 
of Saxony assigned to Prussia by the congress of Yienna 
SUICIDE The phenomenon of suicide has at all times 
attmeted a large amount of attention from morihsts and 
social imestigators Though of very small dimensions, 
ei en in the countries where it is most prevalent, its exist- 
ence IS rightly looked upon ns a sign of the presence of 
maladies in the body pohtic which, whether remediable or 
not, deserve careful examination To those who look at 
human affairs from a theological standpoint, suicide neces- 
sarily assumes a graver aspect, bemg regarded, not as a 
minute and rather obscure disease of the social organism, 
but as an appalhng sign of the tendency of man to resist 
the will of God Compare Felo de Se. As a grrat 
number of persons are, either directly or indirectly, under 
the infiuence of the theological bias, and as the act or 
suicide IS in itself of a striking character to the imagina- 
tion, the importance of the phenomenon from n sociological 
point of view has been to some extent exaggerated, especi- 
ally in those countries of the Continent where suicides are 
most numerous. Moreover, the matter has durmg the 
last twenty years become of direct interest to the wvern- 
ments of those countries where the whole able-bodied male 
population are more or less under the control of a miutary 
organization, for, rightly or wrongly, a portion of the 
recent considerable increase in the suicide rate of Prussia, 
Saxony, Austria, and Franco is attributed to dislike ot 
mihtary service It may be observed in passing that the 


1 In the article Bmos (m p 740) nltenhon oras drawn to what was 
HiPti helieTcd to ho a fact — ^iiameli, that the form found in this 
' Wnt.a was idtntical with that which inhabits the Bahamas , hut now 
the two forms are regarded as distinct 


smcide rate among soldiers is high m all countnes. Great 
Britain not excepted, as was shown by Mr W R Millnr 
in the Journal of the Statistical Society, vol xxxvu , 1874, 
and more recently by Dr Ogle in the same Journal, vok 
xlix. (March), 1886 As enlistment is voluntary m the 
United Kingdom, the alleged dislike to conscription can- 
not be the sole cause of the high rate prevaihng in some 
of the Continental states Before referrmg to the more 
general charactenstics of smcide, it will be well to furnish 
some idea of its magnitude m relation to the category of 
social phenomena to which it belongs, namely, death The 
following tables are constructed for this purpose The 
first (I ) gives the absolute number of cases of smcide os 
officially stated in a number of countnes for a senes of 


I Statement of the Kimler of Cases ofSuieidc in the Principal Conn 
tries of Europe during the undermentioned Periods and Vears 


Periods 

s! 

«> 

1 

an 

Norway 

DcnTnark,| 

•a 

§•3 S 

1 

Belgium 

8 

1 

c 

o 

'S 

s 

Wurtem 

berg 

d 

■c 

g 

S 

>> 

a 

1 

Austria 

(proper). 

3 

issa.40 

1S41-15 

184050 

1S51.55 

1S56410 

lSbl.05 

214 

212 

229 

253 

211 

SOI 

118 

188 

150 

154 

146 

141 

272 

800 

841 

403 

440 

1431 

967 

1025 

1310 

ISIS 

i4n 

1642 

1600 

2075 

2152 

2247 

ISS 

1235 

i2bJ 

160 

218 

221 

2o74 

2951 

8440 

8b39 

4002 

14700 

189 

ISO 

170 

189 

185 

190 

144 

1175 

247 

21S 

276 

832 

1884 

2b4 

340 

873 

4P6 

509 

<301 

523 

605 

1774 

COO 

1790 

1051 

1718 

ISbC 

1S07 

ISCS 

ISbO 

1S70 

S09 

sn 

SbO 

S5S 

SCO 

121 

181 

130 

131 
148 

443 

400 

4*11 

402 

480 

1329 

1316 

1508 

16SS 

1554 

2485 

8025 

8058 

8544 

8270 

215 

805 

87b 

257 

SSS 

5119 

5011 

5o47 

5114 

4157 

ISO 

19S 

S12 

221 

19j 

244 

270 

2S3 

251 

247 

410 

471 

441 

430 

459 

704 

762 

800 

no 

657 

1205 

1407 

15b0 

1371 

1510 

SSS 

7o3 

784 

138 

788 

1SC6 70 

854 

183 

473 

1469 

3310 

310 

4019 

203 

259 

442 

72j 


780 

1S71 

1872 

1873 

1874 

1875 

821 

800 

837 

804 

876 

128 

182 

120 

00 

144 

505 

404 

480 

439 

894 

149a 

1514 

1515 
1502 
1001 

8185 

8457 

8345 

8400 

,1482 

807 

Sob 

877 

874 

836 

4.00 

6276 

5525 

6617 

5472 

244 

219 

21b 

244 

226 

238 

258 

SOI 

282 

834 

419 

40,, 

447 

450 

459 

613 

087 

723 

723 

745 

2040 

2194 

2403 

2017 

2741 

SSb 

800 

975 

1015 

922 

1871 75 

847 

120 

448 

1544 

3808 

Sb2 

6250 

231 

2^ 

4Sb 

706 

2411 

923 

1S70 

1877 

1878 
1870 
ISSO 

400 

410 

411 
43S 
884 

142 

130 

182 

141 

124 

607 

530 

644 

505 

400 

1770 

1099 

1704 

2035 

1979 

4448 

4503 

4p02 

4881 

5034 

430 

470 

490 

558 

591 

5S01 

6878 

0484 

040b 

0038 

200 

291 

817 

10O 

888 

843 

824 

425 

sso 

871 

622 

050 

074 

760 

682 

m 

1114 

1120 

1121 

1171 

8370 

SbDS 

8480 

34bO 

3b49 

1024 

1130 

1158 

1225 

1261 

1870^ 

414 

184 

610 

1849 

4784 

600 

0250 

SOj 

300 

05b 

1103 

3510 

1101 

ISSl 

1882 

1S<!3 

1884 

884 

482 

470 

431 

123 

ISO 

134 

496 

606 

eis 

1955 

1905 

lPb2 

2043 

5159 

6812 

6387 

5013 

650 

595 

599 

0741 

7211 

7207 

300 

213 

341 

84$ 

09j 

724 

1248 

112s 

120d 

3.414 

SbSO 

S.,03 

3783 

ISIS 

13S0 

1456 

1S$1.S4 

442 



IPSl 

' 520* ! 
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Statement of the Estimated Population of the undermentioned 
Countries in the Vears JSCS, 1^6, and 
Deaths from Suicide and other Causes in the same Uars in the 
same Countries, and the Proportions home hij the Deaths to the 
Population in each case ® 


Countiies. 


instiia 

Saden 

Uararia 

Belgium 

Denmarh 

Franca 

[talj- 

Prussia 

Saiom 

Sweden 

(Tnitcd Kingdom— 
Enclnnd and Wale 
Ireland 
Scotland 


Estimatcil 
Fopnintlon 
in the 
Sliddlc of 
the Tear 

Deaths. 

Suicide 

IS ss 

03 

Total 

20,020,654 
1,458,0303 
4,750 0004 
4,901,044 
1,748,000 
88,329,017 
25,434 3-6 
24,009,379 
2,4j3,155 
4,173,080 

21,948 713 
1,4bJ,014 
1,275,SoO 

1980 

ajo 

441 

370 

40 s 

6547 

784 

SCbS 

800 

360 

1508 

fi- 

lls 

6CO,5lrtl 

30177 

168,159 
107,180 
33,318 
Plb,401 
770 440 
055,070 
71,918 
87,441 

479 114 
Sb,0oS 
00,203 

671 552 
S9 8SO 
ISO 000® 
107,556 
33 810 
922,038 
777,224 
058,728 
72,718 
87,^7 

480 f 22 
Fi,lij 
(?>410 

158,000,121 

16,0Sb|4 OjO,10j 

4,0bb,551 


huml'cr of 
Pcatlis per 
1,000,000 
Inhabitants. 


jm 

14b 

03 

75 

SS5 

14j 

SI 

152 

S"5 

<S 

fl 

1*1 

37 




Total 


■•s 401 2S 60M 
27,2S4.7,43a 
33 377 33 47« 
il,C2o n 70ffl 
10,01 j ia,30(l<, 
23 "55 24 lOff 

30 5fa,-0 
27,24‘!, 37,400, 
y>,315 30 CIO 
»,<'12.3I,000j 

21 sool 
10 7«4 1'i«O0 

31 163 .1,300 


101 |I~ 63tj3S 740 


. TT s.f, 5 Still births are McludeJ. 

I Adding natu^ 

« Estimate, deducting Batumi inctcase^^^ Including still births. 

n * 
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SUICIDE 


Table n (A, R 0) rel«s .0 .b,« se^eeje 

.. ae «™b» ot ea^eof .moide ““ " ^rdfotoalb varied W .b 1.0-o.er, 


years 

ftud shows ,-a — 

the deaths and to the population for certain countries 

Tie lotala tor tbe eoantoea m q»s‘|»" ?™ P'i™ 


amount of suicide oflicinllj reported 

general consensus of opinion among those s%ho lm\o 


II B— 1876 


Countnes 


Kstiinatc<l 
Populotlon 
in tbe 
Middle of 
the 1 ear 


Deaths. 


Austria 
Baden 
Banana 
Belgium 
Denmark 
France 
Italj" 

Prnssia 
Saxony 
Sweden 

United Klngdom- 
Englnnd and tValesj 
Ireland 
Scotland 


:i 319 
1 j07 179*. 

5 022.300 1 

6 330 ISj I 
1 £03 100 

30 90j 7£3 
27 02j 82j 
25 021 037 , 
2, £00 0003] 
4,429,718 

24,370 20" 
5,277 544 
3 jj3 183 


165 901 405 


2433 

2/> 

522 

430 

500 

uSOl 

1024 

3017 

9S1 

400 

1770 

111 

131 


ts 

.S K 
S P 

OA 


031 «2j 
40 0.al 
153 074 
110 343 
3o8a9 
S2s270 
7 OjS0o 
C uC 40 
77,140 
t>j,925 

503 j45 
92,213 
70 098 


^^ml)er of 
Deatlio per 
1000 COO 
Inliahitanta 


Total 


634 363 
40 323 
l.bl lOu 
116 787 
37 305 
£31 074 
TOO 420 
OoO S«o 
73121 
£6,334 

510 315 
92,3.4 
74 120 


.a I Total , 

or, 


114 

178 

101 

£2 

267 

la7 

37 

1j1 

ax) 

92 

73 
20 
i 3^ 


120 f«0 20,600 


•W • 'fOW 

21 j‘2 ■'o,"C0 
>30 uOC „0 700 
21,316 21 000 
19,433 19,700 

22 443 22,000, 
123 703 23,600 
2S,34925,j00 
27 6j 0 27,000, 
19,Ul5ll0 tOOj 

20 827 20 "00 
17 279 17 .00 
20,6o3 20,900, 


18 321 4,096 816,4 llj,137( IIP [24,690^.4 600, 


II C— 1S82. 


Countries 


I 

I 

{ Estimated 

I Popnlation 
in the 
Jllddle of 
the tear 


Deaths. 


NnmVrof 
Deaths p- r 
1 000 090 
Inliabiunts 


Anstria 

Baden 

Bavana 

Belginm 

Denmark 

France 

Italy 

Prnssia 

Saxony 

Sweden 

United Kingdom — 
England and \7ales 
Ireland 
Scotland 


22,316 567 
16"6,206 
5,339 732 
5 6.1.1,197 
2 003 100 
87,769 000 
28,596 j 12 
27 7"6 189 
SOlOOOO 
4,o70 llj 

26 413 801 
5 097 fwS 
8 785,400 


1 174 043 732 




loS 


iTolal 


m 4,1 T ^ Tm MorseUSri ^a'dr^^peml stud, of this branch of Mtnl statistics, to 

Table L is obtamed from ilorseili Uame * ; . effect that the number of suicid&s ivhich actual!, occur 

t... of gto It sbo,™ b, Ibc omrnl nl„,b. TI,., 

appeared ^ Table ILL ^ves Me n^ Tinblisb^ed statis- opinion is based on the knoira natural repugnance on the 
States of the Amencan Union which have published statis opinioji ^ declaration that any 

tics on the subject — i committed suicide if Ins death can bo 

accounted for in an, other Mn, Continental statisticians 
think that this tendency to “gne the benefit of the doubt 
in cases of apparent suicide in tbe manner least likel, to 
give pain to tbe rclatiacs and friends of the deceased is 
more strongl, operatii e in Ungland tban in other countnes, 

^an opinion nliicli nia, be fairl, considered doubtful when 

we bear in mind the remarkable difference lietwecn tbe two 
sets of oflicial figures for xVustria It is not, liow c\ er, main- 
tained that tbe number of suicidc-s is much understated, 
e\en in England, at any mtc of late jears It maj be 
observed that the information on tbe subject in an, couiitrj 
cannot lie much relied uimn for jears prcviou-s to 18 "j 0 , at 
tlie earliest, and prevaous to 18G0 for the United Kingdom 
Perhaps an exception may be made in favour of the figures 
for Korwaj and Sweden Differences in the mode of dc 
termining cases of supposed suicide in different countries 
make it necessary to bo ver, careful in preparing “ inter- 
national” statistics of suicide The remarks made b. Dr 
Ogle in the paper already referred to arc worth careful 
attention He ‘-ajs “I have been tempted to compare 
the English figures with tliose of foreign countries I have, 
however, rigidly abstained from doing so Tliose who have 
read the laborious treatise of Slorsclli oh suicide, and have 
noted how heterogeneous in form and how unequal in 
numerical eflicicnc, w ere the materials from different coun- 
tries avath which ho was forced to be content, will, I think, 
agree wath me that it is nt present more essential that 
statisticians should look to the accuracy and sufficiency of 
the returns of tbcir own several countries than that they 
should indulge in premature comparison " The tables 
given above are not concen ed in a spint contraiy to tlicso 
judicious observations^ but are merely intended to supply 
indications of the general nature of the phenomenon as met 
with in different coimtnes Tlioso who wash to inquire 
more fully into the matter wall find all the available infor- 
mation in the works of Morsclli and Legoyt 

It IS quite admissible, subject to the above reservations, 
to point out briefly, and if possible to evjilain, tlic leading 
features brought into rehef by the tables It will be seen 
that from 1868 to 1876 smcidc increased in all countnes 
for which returns were available in both years, not merely 
in number, but relatively (except Denmark, Prussia, and 
Scotland) to the population, and the figures for the years 
subsequent to 1876 do not show any improvement in tins 
respect It will also be observed that the figures for the 
United Kingdom and Italy arc low, those for Austria, 
Bavaria, Belgiiun, and Sweden moderate, those for Prussia, 
Baden, and France high, and those for Saxony and Den- 
mark very high Attempts have been made to account 
for these ^fferencesby considerations derived from (1) race, 
(2) climate, (3) density of population, and other circnm 
stances , but it cannot be said that any satisfactory result 
has been obtained from these investigations, owung no 
doubt to the fact that the phenomenon is too minute to 
furnish numbers large enough for the proper appbcation 
of the statistical method Investigations into certain other 
points have been more successful, such as the relative pro- 


9 

2 

£ 

§ i ^ 
5| ' 

Total 

SoSO 

668 421 ' 

C.<l<i OjI 

SS3 

38 6o4 

S3 "37 

724 

152 423 

153 1j2 

6"j 

113 703 , 

114 2"S 

jlS 

SS22j ' 

83 738 

7213 

831,326 1 838 53" 

13S9 

"liio V'Si 

787,326 

5312 

GO4 070 

700 291 

1123 

8sf lOo 

86 234 

432 

7S 024 

79,406 

10«S 

614 CSO 

516 654 

lOo 

SS SOj 

SS500 

107 

72,822 

72 9S9 


'SO 642 30 600 


177 |24 223 .4 400 
134 .28,rt 23,410 
IOj 20 0"j 20,200 
2.,5 19 04., 19 800 
1"1 H 2 00 " 22,200 
4" 127 4 1 27 500 
191 12j 00",2j 200 
Sn 27,949,28 370 
IOj I7,2"j 17,400 


23,4064 178 60" 4 202,015] 


74 19 620!19 COO 
21 1" 379 17,400 
44 10,2.11, 19 ..00 


134 j21,0SC|24,120| 


III 


Statement of the JCiimber of Deaths hy Sinade tn the wider 
mentioned States of the Amencan Union tn the Years named, 
teith their Pnyiortian to the Population 



M&BsaclinsettH | 

Bhode Island. | 

Connecticut 

Tears. 

Totak 

Per 

1000 000 
Inhabit 
ants 4 

Totak 

Per 

1000 OOO 
Inhahlt- 
anta.4 

Totak 

Per 

I 000000 
Inhabit 
ants.4 

1870 

01 

02 

27 

124 



1871 

loo 

82 

19 

84 



1872 

117 

76 

18 

77 



1873 

117 

74 

8 

88 



1874 

116 

71 

18 

72 



1S75 

169 

96 

26 

101 



1870 

119 

72 

18 

69 

40 

83 

1877 

163 

93 

22 

S3 

62 

84 

1878 

126 

76 

21 

76 

65 

83 

1879 

161 

94 

18 

48 

68 

06 

18S0 

133 

7j 

10 

86 

48 

77 

18S1 

1C5 

83 

23 

82 

69 

100 

1SS2 

1C2 

88 

81 

109 

65 

101 

1883 

167 

89 

26 




1884 

184 

96 

36 





1 Jie figures for A^tria up to ISM although coBccted hy the official re 
pstrur, are far from trustworthy binee 1878 more reliahle data base l«en 
obtained by the sanitary service. The registrar’s figures for 1871 and 187" 
“"ected hy Dr Neumann Spallart those for the mcceeding years 
of tiie sanitary service. A comparison of the returns from the 


two official sources shows that the figures of the tatter authority are (except fa pOTtlOUS of the tWO Sexes as rpffarrlB ntimtaow nf 

two cases) SO per cent greater than the corresponding flguna furnished hy thn „lo 4 . sexes as regards number Of SmcideS, 

thetarmer a 1st December 1375 * 2,700 536 fa 1W6 ^ tbe number of smcides to the Bffe Scale fsee 

4 Population ealentatedftom average annualtaciease since 1880 Pp»vrv .e xi. vv> tue age scale ^see 


J:' 0 PDLATI 0 ^') of the population, and also the distnbutiop 
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of tlio cases of smcide over tlie months of the year Most 
\aluable inquiries have also been made into tho distiibu* 
tion of suicides TMth regaid to occupation, with lesults 
which appeal to show that suicide is more pievalont among 
tho educated tliau among the illiterate classes Foi tho 
suicidal tendency 111 iiisamtj , see vol \iii pp 105 6 
Sex,— It will lia\o been obacneil Hint, ainrt fiomlluctuationsin 
(parlicular j em, the various countries uiiuntniu fairly oonslant re 
lations to one another ns rcmnls number of smciilcs Tho senes of 
nuiubors uiT-ibloI is fnu\ regulai, in onchconntrj usunllj in 
crcis«i'» as tho popiilatioii iin,ri.ases, but in soicral wises faster 
The proportion ot Jemalo to male suicides is also fairly constant, 
so far as ovperioiico has hitherto gone Droaillj speaking, femalo 
snicidts aro neior less than 15 per cent and nc\ or more than 30 
of tho aieraga annual number of suicides in any comitrj In 
England tho propoition is high, having during tho peiiod 1863 76 
a\ Li-aged 26 per cent In Franco tho rate is nearlj as high, though 
it apjioar^ to hai o been decreasing of lato In 1‘rnssin and most 
German states tlio rite is under 20 per cent Foi further details 
reforciiLO inai bo made to Morselli, and foi England and IValos to 
Dr Ogle’s paper already mentioned 
^Ig — ^'pjio inlluonco of ago on suicido shows considerablo regn 
lariti in each country from i oar lo i e ir, and a coi tain dogreo of 
similoiit\ in its elftcts is norcoptiblo in all countries Morselli 
giies a numbor of tables and diagrams, a stud} of which indicates 
a ^arn.t^ of intiresling ftaturos Tho obseriations alrcadi made 
ns to tho niinutoncss ot the whole phononionou in i-olation to tho 
social organism must bo piititulaili borne lu mind in drawing 
condubions from ini cstigations which unoho tho breaking up ot 
numbers alicadi small into parts It is true that, hj adding to 
gothor the corrcsiionding figures for a series of 3 ears, fairly largo 
iiumhers may bo obtained, 01 en for thoso parts of tho ago scale 
which, in any single year, iiold only 0110 or two cases of snieulo, 
or CM.U OLcasioiialb noiio But this modb of obtaining an enlarged 
imi"0 of tho ago scale of smcido must ho employed with caution, 
siiKO there may haio boon changes in tho tendency tosuicido,in 
tho a<’< scale, and in tho ooeiipatious of tho people during tho period 
Dr Oslo has pn-paad a table (IV ) which giies as correct a rapre 
scntation of tho clKct of ago on sinudo m England and W ales ns 
It is possible to furnish Tho ago scale of siucido in question is 
also fiiirU rcprcscutitiio of tho corresponding ago soalw of other 
countries, though in each country slight a anations from tho typical 
scale aro apparent at difftront parts of it 

lY Aicragc Annual Suicides vi Fngland and TTales at succcssiec 


coiisidorable Dr Oglo has with groat labour worked out the figures 
for males for tho siv years 1878 88 111 England and AYalcs Ho 
obtained about 9000 cases of tho snicido of persons with known 
occupations , thoso ho compared with tho statement of occupations 
obtained from tho census of 1881, taking account of tho very con 
sulemhio iniioty in tho nierago ago of tho persons in cich occupa- 
tion Tins pi coalition was necessary in an attempt to ascertain 
whether tho nn^Mi-ml nn^ii 1 1 nn 


Age 

Hates per MHUon 

Age 

Rati per Million 

Persons 

Males 

Females 

Persons 

■\Inles, 

Pcmales 

10 

15 

20 

So 

45 

4 

2S 

47 

era 

110 

1S4 

4 

20 

02 

00 

175 

271 

S 

80 

34 

42 

02 

103 

55 

ti5 

75 

85 

All ages 

2ol 

244 

1S3 

110 

340 

341 
soil 

220 

110 

113 

S5 

40 

72 

101 

41 


tlOU 


It will ho soon that talang Uotn sovos logeriior, tno siuc-mo 
rises steadila and rapidly after tho tenth year has been passed, 
attaining its maximum in the period fifty Ino to sixty five loars, 
after which it remains almost stahonaiy for another ten years, 
wrheu it sinks rapidly Although no hgiwvs arc 
wenod premous to tho tenth 1 car. Dr Ogle mentions that thoro 
wcroaCUialh four cases ot siuoido of chilSron 
fl^o and ton during tho twonti six years obscncil ^ 
is apparontlv of more frequent ocourrenoo on tho (>nGiiowt than 
lu tHo British Isles It is important to noheo that tho ago scalo 
of suioido for women is matoiially dificront from that for mon f 
represonted by a diagram its curve makes 0 *■ j't 

base lino than tho corresponding cun c of male suicide ^s imght 
bo expected from tbo fact that fomalcs become fully doielopcd, 

both in miud and body, at an earlier ’ Vra 

BWicide rate for women is relntnely ion high diinng tho 
fifteen to twenty, being iii England and sea oral other 
nctmilly higher th lu that for men Compansou between 
countries in tins rosncct is difhciilt, but the figures J 

Morsolh (Table xvvi in his work) show that during the penod m 
onte,tioii the numhor of femalo suicides iiicrcases with great nqmtita 
ui^ll countries Regarding the sniculo of a oung persons of both 
sexes Dr O^lo obseri es that it is higlier than is gcnerallvsiipposcd 
“Yew " ho'saa's "aaould imagine that one out ol caory lio a oung 
men who reach tho ago of 20 dies iiltinmtcla by his own hand , yet 
c4 " According to Dr Ogle’s figures, 1 out of every 
312 girls avho rcacli tho age of 16 uTtimatcly dies by her own 

^""itduenceofOteujxilion — The diinculta of macstigatingthcmodo 

in which the swiio rate is affected by differences of occupation is 


iior tho persons engaged in ana particular occupation were 
moio liablo to siiicido than those in other occupations, for the effect 
duo to tho occuimtiou would ui some cases ho entirely obliterated 
by tho oflcct duo to ago Tho gciioral result of Ins labours * aras 
that tbo rate for soldiois is enormously 111 excess of that for any 
othci occupation It is followed at a cousidcrnhlo distance by inn- 
koepors and other persons liaving constant access to alcohol, — a 
fact which certainly suggests that an exccssiao uso of spirits is ono 
of tlio principal causes of suicide But another reason lor tho high 
into among soldiers is certainly tho fact that tlioa haao a ready 
and cffcchao means of dcsti notion constantly at hand In liko 
manner tho high rate of suicido among medical men, choiiiists, and 
druggists may bo attributed in part to thoir famihanty intli poisons 
llamly any other gcnoral mforonces can bo drawn without entering 
oil matters of couieoturo, except that, excluding tho case of clorgi 
men, tho rate of tlioso occupations winch mvoh 0 no serious bodily 
labour is liighcr than that obsoned in jHirsons who work chiefly 
with their hands It is impossible to make ony satisfactory com- 
parison in this respect botw con England and IVafcs and othoi conn 
tries, as tho divisions of occupations m different countries aro not 
on tho same plan It w oiild bo very ndi antageoiis if some approach 
to a common list of occupations could bo adopted by all states , hut 
thoro IS little prospect ol tliat being realized for some timo to come 
It IS, however, satisfactorily estamishod that in all coimtncs tho 
suiLido rate is higher for tho educated than for tho uneducated 

Season —May and Juno are in most countnos tho months in 
which most suiades occur, but in some countries, such ns Bainnn 
and Saxony , tho maximum is in July Tho difforenco hotivctii tho 
warm and cold portions of tho year is more marked in femalo 
smudes than m male smcidcs, especially in Italy Tins is probably 
duo to the fact that women show a tcndoucy to adopt drowrnnig 
ns a mode of killing thomsohos, and that there is more shrinUng 
from a plungo into wntir in cold than in warm weather Tho 
maximum number of smculos occurs in tho hot season, during 
wliith, according to Morsolli and other Contincnlnl statisticians, 
msaniti is more frequent than in tbo cool portions of tho y car , 
and this has been alleged ns a reason for the high suicido rate in 

Tho favourite mode of suicido m England is 
among men hanging and among women drowning, --about one 
third of tho suiLidcs of each sex hcuig ollcctcd in these modra 
respcctiich (Morsolli, Table xli ) In Italy, J'®"®’’®!;-,^'*® 
common mode is by gunshot among men, and after that by drowu- 
Sh«be.ngIcSiisnal Avo^ largo numbor of Italian wonmn 
diowu themsohe^ tbo proportion being m somo jeore ®'®r BO per 
cent of tho total In Prussia considerably oier one balf tbo male 
suicides hang theniseh os, and women also make uso of thu ropo more 
England Tho uso of poison is more common ainong 
English women than among thoso of Italy and PrnMin ^r Og 

Xlncs that women take less care than men to s®’®®^ 
oosericB umi; BUicidcs by poison in 


stifchnia, vormin killer, carbolic acid, and oxalic acid, "}“J® 
nc4cnt of tho men employed prussic acid, laudanum, and other 
comparatively painless poisons Dr Ogle, 
writers haio^imcstignted tho connexion between tho cIioilo of 


m iiie muMiv tuwtin v* Ittrinc lu junn> vutj 

“'sSASrao" «a,«r ot 0 Groot lo^ooo B,. po»,o,..l 
hfo is totally unknoivn nnd cicn Ins date is 
He must lia\o Incd before Eiistatbuis (l-tU centu y ), 
Sbo m otes liiiuTepeatcdly Under the g Ada n 
S aShor of the ikicon gnes a bncf chronoloa^ ^ 

X Sec SM Jour , Mnixb 18SG, p 112 
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world, ending with the death of the emperor John Zumscea 
Under “Constantinople” are mentioned the emperors 
Basil and Constantine, who succeeded John Zimisces m 
975 It would thus appear that Smdas hved in the 
latter part of the 10th century The passages in which 
Michael Psellus (who hved at the end of the 11th century) 
are referred to are thought by Kuster to be later mterpola- 
tions, one of them is wanting in the Pans MSS The 
lexicon of Smdas is arranged alphabetically, with some 
shght deviations from the stnct alphabet!^ order It 
partakes of the nature of a dictionary and encyclopiedia, 
containmg not only definitions of words but also short 
articles on historical, biographical, geographical, and anti- 
quanan subjects It includes numerous quotations fiom 
ancient writers , the schohast on Aristophanes in particu- 
lar IS much us^ Although the work is uncritical and 
the value of the articles very unequal, it contams a great 
deal of important information on ancient history and 
life It deals inth Scriptural as well as pagan subjects, 
from which we infer that the writer was a Christian 
Prefixed to the work is a notice statmg “ the present book 
IS by Smdas, but its arrangement is the work of twelve 
learned men,” and then follow their names 

The first edition of Snides was that by Demetnna Chalcondylas 
(Milan, 1499), the next by Aldus (Venice, 1514) The chief later 
editions are those by L. Kuster (Cambnd^, 1705), by T Gaisford 
(Oxford, 1834), and by G Bemhardy (Halle, 1834 1853) There 
18 a cheap and convenient edition by Im Bekker (Berlin, 1854) 

SULLA (13S-78 b c ) The life of Lucius Comehus 
Sulla makes one of the most important chapters in Homan 
history Both as a general and as a pohtician he stands in 
the foremost rank of the remarkable figures of all time 
It was by his abihty and his force of character that Sulla/ 
who had neither great wealth nor noble ancestry i to back 
him up, pushed himself to the front in early manhood, 
dishn^hmg himself m the Jugurthine War in 107 
and 106, and being able 'with a good show of reason to 
claim the credit of having terminated that troublesome 
war by capturmg Jugurtha himself In these AJncan 
campaigns Sulla showed that he knew how to win the 
n^rts and confidence of his soldiers, and through his 
whole subsequent career the secret of his bnUiant successes 
seems to have been the enthusiastic devotion of his troops, 
whom he contmued to hold well in hand, while he let them 
indulge themselves m plundenng and m aU manner of 
soldiers from Sulla’s time,” says Sallust 
(Oaf, 11), began to dfmk, to make love, to have a taste 
tor works of art, to rob temples, and to confound thinra 
sacred and profane " From the year 104 to 101 he served 
a^m under MariM in the war with the Cimbn and 
Teutones and fought m the last great battle near Verona, 
which annihilated the barbanan host Marius it is said 
was j^ous of him, and any fnendly feehng there may 
have hitherto been between the two now feaHv 
Sulla on his return to Home hved qmetly for some years 
and took no part in politics What u ith his genume^fo^ 

lo” foTammi“ «>“Pany he was never at a 

torn ti* aSta EpS 

®“ate to put pressure on the famous 


Mithradates o Pontus and 

' ^longed to qnite 


the Parthians now came to solicit the honour of alTiance 
with Home, and Sulla was the first Homan who held 
diplomatic intercourse with that remote people In the ' 
year 91, which brought with it the immment prospect 
of revolution and of sweeping pohtical change, mth the 
enfranchisement of the It^an peoples, Sulla returned to 
Home, and it was generally felt that he was the man to 
head the conservative and aristocratic party Who was 
to have the command in the Mithradatic War and be en- 
trusted with the settlement of the East was the question 
of the day, and the choice lay plainly between Marius 
and Sulla The rivalry betu'een the two men and their 
partisans was as bitter as it could possibly be Manus 
was old, but he had by no means lost his prestige with the 
popular party 

Meanwhile Mithradates and the East were forgotten in 
the crisis of the Social or Itahc War, which broke out m 
91 and threatened Home’s very existence. The services of 
both Manus and Sulla were needed, and were given , but 
Sulla was the more successful, or, at any rate, the more for- 
tunate Of the Itahan peoples Home’s old foes the Sam 
nites were the most formidable, these Sulla thoroughly 
vanquished, and took their chief town, Bonanum But 
his victones were, after all, followed by the concession 
of the franchise to the Itahan towns and communities 
generally, though an arrangement which made them vote 
in separate tnbes greatly dinunished their pohtical power 
and became a further source of imtation It was clear 
that Home was on the eve of yet further troubles and 
revolutionary changes Her armies, now recruited from 
the very scum of the population, had not the loyal and 
honourable spirit of former days, and cared only for 
licence and plunder On every side it seemed that public 
life was demoralized and politics degraded. In 88 Sulla 
was consul, the revolt of Italy was at an end, and again 
the question came to the front — ^who was to go to the East 
and encounter the warlike king of Pontus, agamst whom 
;TOr had been declared The tribune Pubhus Sulpicius 
Rufus moved that Manus should have the command 
there was fearful noting and bloodshed at Home at the 
promptmg of the popular leaders, Sulla narrowly escaping 
to his legions m Campania, whence he marched on Home, 
bemg the first Roman who entered the city at the head of 
a Homan army Manus now had to fly, and he and his 
party were crushed for the time 

S^^ leavmg thmgs quiet at Home, quitted Italy m 87 
for the Eas^ takmg Greece on his way, and for the next 
lour yearn he was wuming victory after victory agamst the 
^les of Mithradates and accumulatmg boundless plunder 
Atoens, the headquarters of the Mithradatic cause, was 
^en and sacked m 86, and Sulla possessed himself of a 

library ^ch contamed Anstotle’s works. In the same 

S of Phibp of Macedon’s memor- 

able victory more than two and a half centimes before, and 
m tie year following, at the neighbounng Orchomenus 
he scattered like chaff, with har^y anv loss to 

tot, of a, Cw7a7H^esS 

year peace was concluded with JLtli™dof The same 
that he should resign all ^ condition 

claim to meddirSpirr 
pay a considerable mdemnily 

be put back to the position he to 

ns he raised cavl aS ^ hot, 

terms and moresnoil wanted better 

Belf with be^g oSe f f ^ ®ootent him- 

a* titaniM to Italy to 83, totag ot BttmaoEtom, 
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Laving previously informed the senate in an official de- 
spatch of the result of Lis campaigns in Greece and Agia 
and announced Lis presence on Italian ground He com- 
plained, too, of the ill treatment to -wLicL Lis friends and 
partisans Lad been subjected during Lis absence TLo 
revolutionary party, specially represented by Cmna, Garbo, 
and tbe younger Manus, Lad massacred them wholesale, 
confiscated Lis property, and declared him a puLLc enemy 
They felt they must resist him to the death, and witL 
numerous bodies of troops scattered throughout Italy, and 
the support of the newly enfranchised Italians, to whom 
it was understood that Sulla was bitterly hostile, they 
counted confidently on success, but on Sulla’s advance at 
the head of his 40,000 veterans many of them lost heart 
and deserted their leaders, while for the most part the 
Italians themselves, whom he confirmed in the possession 
of their new privileges, were won over to his side Only 
the Samnites, who were as yet without the Eoman fran- 
chise, remained his enemies, and it seemed as if the old 
war between Borne and Samnium had to bo fought once 
again Several Boman nobles, among them Cneius Pom- 
peius (Pompey the Great), Metellus Pius, Marcus Crassus, 
Marcus Lucullus, joined Sulla, and in the following year 
(82) he won a decisive victory over the younger Manus 
near Prueneste (Palestrina), and then marched straight 
upon Borne, where again, just befoie his defeat of Marius, 
there had been a great massacre of his adherents, in which 
the famous and learned junst Mucius Scievola perished 
Borne was at the same time in extreme peril from the 
advance of a Samnite army, and was barely saved by 
Sulla, who, after a bloody and very hard-fought battle, 
routed the enemy befoie the walls of Borne With the j 
death of the younger Manus, who killed himself after 
the surrender of Pneneste to one of Sulla’s officera, the 
cml war was at an end and Sulla was master of Borne ' 
and of the Boman world Then came, with the object of j 
breaking the neck of the Marian or popular party, the 
memorable “proscription,” nhen for the first time in Boman 
history a list of men declared to bo outlaws and pubhc 
enenues was exhibited in the forum, and a reign of terror — 
a succession of wholesale murders and confiscations through- 
out Borne and Italy — ^made the name of Sulla for ever 
infamous The title of “dictator” was revived after a long 
period and conferred uixm him , Sulla was in fact emperor 
of Borne, with absolute power over the life and fortunes 
of every Boman citizen Theie iveie of course among 
them some really honest well-meaning men nho looked 
up to him as the “ saviour of society ” After celebrating 
a splendid triumph for the Mithradatic War, and assum- 
mg the surname of “Felix” (“Epaphroditus,” “Venus’s 
favourite,” he styled himself m addressing Greeks), he 
carried in 80 and 79 lus great political reforms (see Bomb, 
voL XX. pp 761-762) Of these the mam object was 
to mvest the senat^ the thinned ranks of which ho 
had recruited with a number of his omi creatures, 'with 
full control over the state, over eveiy magistrate and every 
province, and the mainstay of his political system was to 
be the military colonies which he had estabhshed with 
grants of laud throughout every part of Italy, to the injury 
and ruin of the old Italian freeholders and farmers, who 
from this tune dwmdied away, leaving whole districts 
iTOste and desolate Sulla’s work had none of the 
elements of permanence , it was a mere stop gap purchased 
at the cost of infinite miseiy and demoralization 

In 79 Sulla resigned his dictatorship and retired to 
Puteoli, where he died in the followmg year, probably 
from the bursting of a blood-vessel, though there is a 
stoiy that he fell a victim to a particularly loathsome 
disease similar to that which cut off one of the Herods 
(Acts XU 23) The half hon, half fo3^ as his enemies 


called him, the ‘Don Juan of politics,” to quote J[omm- 
sen s happy phrase, the man who carried out a policy of 
“ blood and iron ” uith a grim humour, amused himself in 
his last days with actors and actresses, mth dabbling m 
poetrj, and completing the Jl/enions of his stranno and 
eventful hfe 

For Sulk and Ins times, there is hw Zi/is by Plnfircli, i\Iio liad 
his Memoirs for one of his nuthontics, and there are lerj mimerous 
references to him m Cicero’s ivritings The best and fullest 
modern account of him is that of Mommsen (\ol m., bk. ix ch 
8. 0) (W J B ) 

SULLY, MAxnntiAM- de BirHUNE, Duke or (1560- 
1641), French statesman, nas boin at the chfiteau of Bosny 
near Mantes on 13th December 1560 Ho denied liis early 
appellation and the title of baron from the place of lus birth, 
and was known as Bosny during the greater part of his life 
Some one of his numerous enemies pretended that ho did 
not really belong to the illustrious family represented four 
centuries earher by the trouvbre and uarnor Quenes do 
B4thune, but that his race was derived from Scottish 
Bethunes of no mark. There is, however, no reason for giv- 
ing any credit to this story Sully was a second son , his 
elder brother died when but just of age, and even before this 
his father (if his own account may be trusted) treated Maxi- 
mihan (so he himself spjslt his name, and not hlaximilien) 
as an eldest son He was only eleven years old when his 
father, who was a Protestant, nos presented to Henry of 
Navarre, and from that time he was more or less inseparably 
attached to the future king of Franco He had a narrow 
escape on St Bartholomew’s Day, but ho did escape, and 
when httlo more than sixteen began to take an active part 
in the Oil il Wars He distinguished himself not a little, 
especially in the character of engineer In 1683 ho married 
Anno de Courtenay, who, however, died in 1589, and m 
the intervals of war he hved the hfe of a countrj' gentle- 
man at Bosny At the battle of Ivry, 1590, ho had the 
good luck, though seriously wounded, to capture Maj enne’s 
standard. As soon as Henry’s power was established. 
Sully, who, though by no means always a complaisant or 
obliging servant, had been uniformly faithful, rcceued his 
reward in the shape of numerous places, estates, and 
dignities- In 1601 he was made grand -master of the 
ordnance and in 1606 duke of Sully Ho was also practi 
cally the king’s minister of finance during the greater part 
of his reign After the assassination of his master ho 
makes no further figure in history, though ho sun ivcd for 
many years, saw the rise of a far greater minister than 
himself, and did not die till (less than a year before Biche 
lieu himself died) the 22d of December 1641, at Villobon 
near Chartres 


Ho had married n second time, and anecdote is not compliment 
irj to Ins second xnfe, xxliilo bis dnuriitor, xxlio mimed tlio great 
luko of Hobnu, also had n not unblemished reputation Sullj, 
loxxoxer, ixho, though depmed of (and indeed resigning) nil con 
;rol of public affairs after Henrj s doitli, retimed great xxcnltli, 
IX ed in xrlmt xxns almost n cancaturo of the statclj fashions of the 
inio, and busied himself in the composition of memoirs xxhicli nro 
imoiig the most curious in form, and not llio least interesting in 
lontents, of the kind Ho instructed Ins secretaries to dnxx the 
look up in the form of an olnbomto oddress to himself "j on then 
lid this”, “}OU said as folloxxs", "nsjoii have been gooil enough 
o inform us, tho nlTnirucnt on this xnse ’, and so torth And 
le not onlj had the book executed in this cxtmonlinarj fisliion 
mt had it read out to him Its title is as odd as other things 
ibout it ami runs thus Manoirts dci Saqcs el IlovaUs Q eoiwmtes 
I'Eslat, domestiqucs, poliltques, cl miltlaires dc llniin le Grand, 
'Exi.mplaire des ffoys, fc Prince des Vertiis, rfrs irmec, el dr* L>y, 
t le Pire en effel de ics Peiqdes Francois Ft des s n itirdrr idtier, 
hiissanccs eonrenabks, el urfniinisfio/miis loml's de Maximilian de 
Jitliune, Inn det plus confidans, familier^, el uhlei foldalsrt "tii 
curs du grand Mars des Francois Dcdiees a la fraiie , a ten » tes 
ms soldals, el tons j>euples Francois luo 
plcndullx printed, nominill> nt Amsterdim, but rcillx under 
Ally’s own eje at his clmtemi, in Wi , the otlur txrn did not 
ppear till txventx yeirs after his death As his xveilth his im 

“ XVTI — So 
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TOTiouB md crmnbhng temper, tbc favour irhit* he liad enjoved 
and his suhaw^t lo s of it, joined to attract diaracter 

and his bookVere rather rouchlv handled in 
hault, sectetari to Du Plessia Mornav, Sulh s ducf ® 

verv caustic cnnci'm of the ilcmoirs, from win h, though it n 
mained in 3IS till the IPth centurr, Tallcmaut des 
insanahlt scandal monger, compiled a not unamu'ing hut distiucth 
rakmmoua amcle on bullv ilost of the stones it contains mat 
be mhe^itatincb disbelieved At the same nme Sully wm by no 
means the idwllv t^^se and good rainKttr that he l'^ not 
onpntl\ bt.en rcprtacuted a» wing He was as faithful as a do^, 
^d as -=nrl\ grasr..d n ealth and plar-e to an extent not q^c 
compatible with the idea of pure devonon to his teg or his conntn, 
and hia ieilons> of all other ministers and all other fai ountcs was 
extravagant and nnceasmg Still then. iJ« no doubt that l>e was 
an exce^ent man of busine&„ that, if not cxactli what would h 
now called an in corruptible minister, he made no gains not saneboned 
bv the customs of the bme. that he was inexorable m interfering 
with peculation and malversation on the part of others, that hi 
oppo'=ed the ruinous iv'rsonal expenditure which was the banc of 
almost all European monarchies in his da\, and that he did much 
both as a man of war and as a man of p»ace to make France strong, 
united, and hippv His hterarv power, moreover, was far from | 
small Although the fantasbe lorm of his Vemars, after being i 
dieertin*' for a time grows not a httle wearisome, thci have phra-ccs 
and parages of great vivacitv, which it is reasonable to attribute 
to Snllv hra«"lf rather than to his spokesmen, and thca show much 
erasP ot administrative bn'incss 

The tmngeaent ot the I'tro rj «o <hockcil tlie ISth ccntnrvthat In lT-15 
the abl» de I fdn-e rc-eJI M or rather iiwro e then In th« oitllnirv fora of 
narative This text has of coiiJ<e no tntciv't the proper Ttr<ion wi h tlu 
cemraentarv of Marbcnlt inav be found In the collect on ot lUch-ud and 
Ponjonlat (vo’s. ivL and ariu). 

SULMOXA, or SouroxA, a citjof Italy, in the province 
of Aqmla (Abruzzo Ultenore) notv reached by a branch 
line from the railway between Pescara and Aqmla, hes 'it 
a height of 1575 feet above the sea, at the junction of the 
VeUa with the Gizio (a tnbutary of the Pescara) which 
supphes water-power to ite paper-mills, fulling-niills,cop|>er- 
works eVc. ^ides its cathedral (S Panfilo), rebuilt bt 
Bishop IValther ot Ocre (F redenck 11 ’s grand chancellor) 
in 111** and several time® remodelled in the 13th and ICth 
centuries, Snlmona has in Santa Mana della Tomha a good 
example of pure Gotluc, and in Corpus Domun a striking 
instance of the vaganes of Gothic in its dccav The com- 
mnnal buildings are half Gothic, half Benaissance. A 
statue of Ovid, the most celebrated native of the city 
(which also gave birth to Innocent \'1L), stands in front 
of the cancellana. In the vicinity of the town is 3Ionte 
Morrone, where Celestine Y lived as a hermit and founded 
a monastery of “ Celestines,” which remained till 1S70, 
when it was transformed into a pcmtentiaty The popu- 
lation of Snlmona was 12,59-t in 1861 and 14,171 in 1881 
(commune, 17,601) 

Sulmo, n Qtv of the Pebgni, is first menboned dating the Second 
Pome War {211 B.C ) It became a Boman colony ppobablv in the 
reign of Augustus, and as a mtuucipium it contmued to flourish 
throughout the empire. Charles 1 erected it mto a pnncipditv, 
whidi he bestowed on Charles Lannov of “ Pavia ” celebntv It 
ulhmatelv passed to the Como and Boighcse famihes. The bisbopnc 
IS known as that of Talva and Snlmona. 

SULPHURS The sulphur minerals, which are very 
numerous and vaned, arrange themselves under three 
heads, — (1) metaihe sulphates, of Which hydrated sulphate 
of lime, (iiSO^ 2 H 2 O, gypsum, is the most abundant , 
(2) metallic sulphides, a numerous family, including the 
majonty of metalhc ores, of which, however, only iron 
pyrites serves as a source for snlphnr, (3) elementary 
sulphur In the organic world we meet with snlphnr 
everywhere, this element forming an essential (though 
qnantitattvely snbordmate) component of the alhnmenoids, 
a class of compounds contamed m aU vegetable and animal 
structures Of orgamc materials nch in snlphnr we may 
name animal hau- (containmg about 4 per cent) and the 
essential oils of the onion garhc, and mustard. 

‘ This chem^ elemen* has alreadv been treated m its scientific 
”■ CHpnsmr (voL v p 49S sj ). The present arbde is 
m endrf to snjylement what is there given, m the dnecUon chiefiv 
of practical applications. 


Elcmeninrp Fulpliur 

This occurs as a mineral chiefly in the Upper Miocene 
deposits and in the Flotz, associated in general with 
gyjistun, massive limestone, and marl Commcreialh im 
portant deposits ore found in Sicily (province* of Caltanis- 
setta, Girgenti, Catania), Itah (Latcra and Scrofano, jiro- 
ymec of Borne), Spam (Tcmcl and Arcos), France (dept 
Vaucluse), Transylvania, Poland (Swoszowicc near Cracow) 
and German} (Lunehurg, in Hanover) The exhalations 
of volcanoes include, as a rule, sulidnirous acid, SO^ and 
sulphuretted Jivdrogen, HnS, which two gases, if moist, 
readily dccomimse each otlicr into water and sulphur, — a 
circumstance which accounts for the constant occurrence 
of sulphur in all a olcanic di'tncts ilt Puracc in Colombia 
wears a cap of sulphur (dented from it- own crater) which 
accumulates at the rate of about 2 feet per annum, — 
its superficial area amounting to 1437 •square yards. The 
solfatara at Babira Saphmquc on tbc Bed Sea is said to 
jield 600 tons of sulpliur annual!} The moUcu sulphur 
discharged from the crater of the Alaghez in the Armenian 
highlands forms solid cvcrc'ccnces, which the natives dis- 
lodge from their inacecssiblc jositions bv means of nfic- 
sbots A sulphur deposit near the Borax Lake in California 
IS estimated to contain 20,000 tons Most of tbc sulphur Sicam 
or brimstone of commerce comes from the nch fields of stfiphtir 
Sicily, where in 1864 the annual production had almost 
rcach^ 400,000 tons The mode of mining there adopted 
is by a network of horizontal gallencs (tunnels) dnven 
through the dcjm-it the solid squares thu-s marked off 
arc hewn ont a central pillar being left to support the 
roof Tlic total excavation is generally 100 feet high and 
from 25 to 50 wide , not unfrequcntly'the whole conapse.- 
Down to a comparatively recent date all the work used to 
be done by hand, hovs of eight to ten years of age being 
cmplo} ed to enrr} the ore to the shaft and thence to the 
surface , only where a mine has reached a dcjith of 325 
feet or more is water-power, if available, resorted to 
Since 18C8, however, the ore at Grotta Calda at least has 
been raised by properly constructed shafts with the help of 
steam power, and this system is spreading 
The Sicilian ores arc cn^'ornarilv clv-sificd as follows — 
rc-lCJiarUcfc-c Tir ICO rar** of ore 
Sclj-’inr pre-eat. Sclpharrecoveretl. 

Ricii'-st crc» io-io xees 

llicli ores Sj<0 1 j-IO 

O-dlairr SV-Cj IMS 

The poor vicU of achial snlphnr is explained hv the rather pnnu- 
tivc method used for its extraction. A 'cmiciredar or senn 
clhpbcal pit {taJarfne) about 33 feet in diameter and S deep is 
dag into the slope of a hill, and the ndes are coated with a wall 
of stone The sole consists of two halves slanting against each 
other, the line of tntcr'cchon forming n dtsccndinf: gutter whuh 
runs to the outlet This outlet having hci.n do-ed bv small stones 
and sulplnte of hme cement, the pit is filled intli' sulphur ore, 
which IS heaped up considerably Vevond the edge of the pit ami 
covered with a layer of hurnt-ont ore. In building up the heap a 
number of narrow vertical passage* arc left to afford a draught for 
the fire The ore is kindled from above and the fire so regdateJ 
(bv making or unmaking air holes m the covenng) that bv the 
heat produced by the combustion of the least sufficient quantitv 
of sulphur the rest is liquefied. The molten sulphur acc^ulatcs 
on the sole, whence it is from tune to tunc run ont into a square 
stone receptacle, from which it is ladled into damp poplar wood 
hrougM into the shape of truncated cones weighing 
110 to 130 Ib each. These cakes are sent out into commerce A 
calewne with a teacii^ of 28,256 cubic feet burns for about two 
months, and melds about 200 tons of sulphur The immense 
Totees of sulphurous aad evolved give nse to many complaints 

t**blc given above is missr- 

S&c£n of Sieilvlilmost prohibit tto 

m^nchon of any more rational method. As sulphur fuses at 

^ of Bo™» r w“ sulplmr works of Latera, in the pro- 
ymee of Borne, the following apparatus (constructedby Gnttt) is 
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being used with success A i orhcnl truncated perforated cone of 
thick sheet iron serves for the reception of the ore This cone is 
enclosed in a similar cone of iron, uhicli toimiuatcs in a dotachahlo 
deep iron hisin helou, and is proiidod uitli a tiglitlj fitting lid 
All the joints in this outer shell nro stonin tight Tlio innoi cone 
haring been charged and tho lid secured, steam of suOlcicut pressuro 
to ensure a tcmpcmtnro of from 125° to 135° C is blown into tho 
nppantus;f^\hich soon causes tho sulphui to molt and collect m tho 
basin below After from 30 to 50 minutes, rockoning from tho timo 
arhon tho aboa o tomporaturo is reached, tho onoration is completed 
Tho steam is thou turned off and tho sulphur undo to run from 
tho basin into a receptacle bcsido tho apparatus, to bo cast into 
sticks or cakes Tho iron basin is then detached, and by turning 
aside an iron damper which hold tho oro in its place tho oxhansted 
oro IS inado to drop into a pit. Each charge of oio amounts to 
about from 25J to 26i cavts , containing about 385 lb of siilphiir 
Of this somo 3G0 lb nro rocoaorod ns snlcablo sulphui, at tho cv 
ponso of about 286 lb of oak arood ns fiiol 
R E Bollmann in 1867 proposed to cvtraot tho sulphur by 
means of bisulphide of carbon Tho process, after haaiiig bcon 
tned at Baguoli near Naples and gia cn up as hopeless, was intro 
dneed in 1873 in Savoszoaaico near Cracoav undei tho giudnnco of 
IN inkier and has proa cd a success Tho apparatus is constructed 
so that tho bisiilpliido used in tho process of oatraction is rccoa ored 
bj distillation , tho loss of bisulphido amounts only to ono half 
pel cent , sometimes to loss, and tho sulphur pioduccdisaerypuic 
But bj far tho greater part of tho purer qualities of commercial 
sulphur IS produced from Sicilian caltnrono sulphur by distillation, 
avhitli romoa cs tho 3 per cent or so of earthy impimties contained 
in it. Tho following apparatus (invontod onginallj by Michol of 
hfarseillcs and iinproa cd subsequently bj others) enables tho manu 
factnrer to produce oitlier of tw o foi ms of “ refined ” sulphur avliich 
commcrco uomands It consists of a stono built chnmbor of about 
2825 cubic foot capacity, avliich commuiiicatcs directly anth taro 
slightlj slanting tubular lotorts of iron, each of aaliich holds about 
660 lb of sulphur Tho retorts aro charged aaath molten sulphur 
from an upper reservoir, w liioli is kept at the rcouisito tomporaturo 
bj means ol tho lost heat of tho retort fires Tho chamber has a 
safety aailao at tho top of its vault, which is so balanced that tho 
least surplus pressure from avithin sends it up Tho first puff of 
sulphur a apour which oiitors tho chamber takes firo andconaerts 
tilt air of tlio chamber into a mixture of nitrogoii and sulphurous 
acid Tlio next following instalments of a apour, getting diffused 
throughout a largo mass of rclatia oly cold gas, condenso into a kind 
of “snow," known in commerce and a allied ns “floavers of sulphur" 
( flom sul 2 )huris) Bj conducting tho distillation slowlj, so that 

tho tomporaturo avithin tho chamGer remains at a sufficiently loav 
degreo, it IS possible to obtain tho avholo of tho product in tho form 
of "flowers * If compact (“roll") sulphur is avantod tho distilla 
tion IS made to go on at tho quickest adinissiblo rate Tho tompei'n 
tiiro of the interior of tho chamber soon rises to more than tho 
fusing point of sulphur (114° 0 ), and tho distillnlo accumulates at 
tho bottom ns a hqiud, avliich is tapped off from time to tinio to bo 
cast into tho customara form«of rods of about 1 ^ inches diameter 
In some places sulphur is oxtracted from iron pjTitos bj ono of 
two mctlious Tho pyrites is subjected to dry distillation from 
out of iron or firo clay tubular retorts at a bnght rod heat Ono 
third of tho sulpliiir is a olatilizcd — 3 FoS 3 =ro 3 S 4 + 83 — and obtained 
as a dishllnto. Tho second method is analogous to tho calcjirono 
method of liquation tho ore is placed in a limo kiln like funiaco 
oaer a mass of kindled fuel to start a partial combustion of tho 
iiiiuoral, and tho process is so regulated that, by tho heat gonoi-nted, 
tho iiubumt part is dccomposod Avitli cliuunation of sulphur, tvIiicIi 
collects in tho molten state on nn inverted roof shaped solo holou 
tho fumaco and is thonce conducted into a cistern Such pyrites 
sulphur IS iisuallj contaminated with arsoiuo, and consequently is 
of less 101110 than Sicilian sulphur, which is charaotonstically free 

from this impuritj , , . 

Tho substance known ns “milk of sulphur {lac suljunms) is 
vori finolj divided sulphur produced by tho following, or somo 
analogous, ohoinical process One part of quicklimo is slakod bv 
means of 6 parts of water, and tho jjasto produced diluted with 
24 parts of water , 2 3 parts of flowers of sulphur aro added , and 
tho whole IS boiled for about an hour or longer, when tho sulphur 

dissoli cs,— 3 Ca 0 + 12 S= 2 CaS 3 +CnS 30 j 

Tho mixed solution of pentasulphido and thiosulphate of calcium 
thus produced is clarified, diluted moro Inrgclj in a tub, and then 
mixed wath enough ot pure diliito lij drochlono acid to P^duco a 
fcobli nlkahno mixture, this shows that oiilj tho Mk of tho 
pontasulphido is decomposed, — CaSg+ 2 HCl=CaCl 3 +H 2 S+( 4 S of 
precipitated sulphui) The addition of more acid would produce 
an additional supplj of sulphur (bj tho action of tho on 

the dissoli cd HnS^, but this thiosiilphato sulphur is yellow and 
compact, while the CnSg part has tho desired qualities, forming an 
ostremeli fine, almost white, powder Tho procipitato is washed, 
collected, and dried at a very modorato heat It is used as a 


medicine If sulphuric acid is used instead of hydrochlonc acid 
tho preparation is apt to bo contaminated with hydrated sulphate 
of hmo In tho United ICingdom, indeed, precipitated siilphato of 
limo used to bo added intoutionalli to produce what tho public 
had got accustomed to , but this practice has been nghtli stopped 
by tho authorities 

During tho year 1875 tho production of sulphur 111 Europe is Prou 
stated to have boon ns follows — tion 

Tons. US33 

"“'y 300,000 

Sjiafn 4 000 

Austria niuigary 8,760 

Gcnnnii cniplro (including 6000 tons of regonorated 1 sulphur) 14,600 
Uclgiuui 400 


Total 382,700 

By for tho groatci wait of all tho sulphui produced in Sicily and 
elsew hero is used for the inanufncturo of sulphuric acid Subjoined 
IS nn oniimcmtion of some other applications (1) The mauufncturo 
of gunpowder (sco 1 ol xi p 320) ( 2 ) Tho taking of casts (3) 

Tho making of cements (a) a mixture of molten sulphur and feme 
oxide IS used to coinciit tho isolating bells to tolcgrtpli posts , {b) 
a inixturo of iron filings (100), flowers of sulphur (3 to 20), and 
sal ammoniac (3 to 5) made into paste with watci is used to cement 
iron bars (fences, Lc ) into stono sockets , (c) a mixture of molten 
sulphur with powdered quartz or glass has been recommended ns 
nn acid proof material for siiljihunc acid chambers , {d) a mixture 
produced by tho incorporation of powdeied quartz and coloiiniig 
matters, such os icrmilion, Ac , with molten sulphur is oiiiplojcd 
for oriiamoiital articles. (4) Tho 1 uleanization ol iiidia riibbei (sco 
1 ol xii. p 840 sg ) (5) Dusting vino plants with flowers of sul 

phiir IS said to keep off tho fungus Oidium Tueken, which has 
caused such devastation in tho vineyards in Franco and elsewhere 

Sulj)hur Compounds 

Sulphuretted hydrogen, HoS (sco CnFMisrni, vol v p 499 sq ), Siilpii 
IS used largely ns such, or "as sulphide of ammonium, (NH 4 ) 2 Sottod 
= 2 NH 3 +H 3 S, fertile detection, discrimiuntion, and scpiration bfliydrc 
niotals. To "give nn example tho least quantity of lend dissolved gen 
in ivntoras (saj) nitrite can bo detected by tho addition of sulphur 
etted hidrogon, which bnngs down tho lead ns a black precipitate 
of siilphido of lead,— Pb(N 03 ) 2 + IIjS = TbS -t 2 IINO 3 Tho presence 
of a modemto quantity of mineral acid in the original solution does 
not intorfcro with tho test. "What wo said of solution of salts of 
had holds substniitiallj of those of tho following groups of metals 
Tho formulas and tho colours of the sulphides nro gii on ui brackets 
A Lead (black, PbS), silver (black, Ag„S), mercury ns mercurous 
01 morcuiic salt (black, HgS + IIg or HgS respeetn oly), copper 
(grooiiish black, CuS), bismuth (brow n, B13S3), cadmium (jellow, 

CdS) B Arsenic (jellow, AaBj), niitiinoni (orange rod, Sh^), 
tin ns stniiiiic salt (yellow, SnS,) Tho sulphides A nro insoluble , 
tho sulphides B nro soluble in siilphido of nmnionium solution, and 
tho latter, from this solution, can bo roprocipitatcd bj ncidific.ition 
w itli dilute sulphunc or hj droohlonc acid Tho brown SnS pro 
cipitnted from stannous salts is insolublo in tho (colourless) solution 
or(NH 4 )«S, but soluble in tho lollow solution of tho polysulphide 
(NH.)Ja SnSo. 0 Tho following motals nro not precipitated 
from tlioir salt solutions if these nro acidihod sufliciontlj by added 
iiuiioml acid, but they aro precipitated from their neutral or 
nlkahno solutions by sulphide of aninionium — iron (black, FeS), 
nickel (black, NiS), cobalt (black, CoS), manganese (flesh coloured, 

JIiiS), ziuo (white, ZnS) Aluminium and chromium, gnoii ns 
salts of their oxides, B 3 O 3 , aro precipitated bj sulphide of nimnonium 
ns liidralcd oxides (AI3O3 a-HsO, colourless, CraOj alLO, green 
Ol iiolct) Tho reagent acts on those ns ammonia, Mlj, tlie iljb 
being liberated, and behaves in a similar waj to acid solutions of 
certain salts, c g , tho phosphates, of the following group D, these 
salts, c g , CojPoOg, being precipitated ns such The ordinary salts 
of group D(bnnum, strontium, calcium, magnesium), and tho salts 
of tho nlknh metals E (potassium, sodium, io ) generally, gii 0 no 
procimtnto with either sulphui etted Indrogeii or sulphide of am 
monium It is easy to translate w hat wo liai 0 stated into a method 
foi tho separation of groups A, B, C (D and E), from one 

Of tho three ehlondes treated of in Ciiemistjii (1 ol 1 p 601) (^lor- 
only the lowest, S„C1», is of industrial importniico It is prepared ides 
by passing porfeotlj dry chlorine gas 01 er heated sulphur toiitaiiied 
111 a retort, the retort being connected w itli a condenser constructed 
so that tho unoondensed lapours are led away into the chimiioi 
Tho two elements unite readily, and chloride of sulpliur, b,U., 
distils over, contaminated, howoier, bj more or less of surplus 
chlonno present ns higher chlorides lo 
these the crude product is subjected to fractional 
thermometer rises rapidly and soon m w at the 

under 758 mm pressure) What 

emits f umes of drochlono acid in moist air Its smell is rlinrac 

i Bco Bodiom, Lo Blanc process for ninklag sodi a-Ii, p 213 above 
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tensho and unpleasant. Clilondo of snlplmr is decomposed by 
water, alcohol, ether (see CnEjiisrn^) , and benzol and bisulphide 
of carbon imt with it in all proportions without decomposition 
A mixture of 100 parts of bisulpliido of carbon and some 2 6 of 
chloride of sulphur is used for the vulcanization of (chieflj sheet) 
luia rubber ^o mixture is readily imbibed by the rubber, winch 
when allowed to dry (at from 22° to 25* C ) gii cs up the bisulphide 
of carbon and the chlonno of the reagent, the latter os HCI, but 
returns its sulphur m a state of chemical combination 

The gas SO, (see Ohemistut, lol i p 501), produced ovtomporo 
by the combustion of sulphur, is used for the bleaching of silk, 
wool, straw, and wicker work, also for the disinfection of rooms 
and of wine casks (to prevent acetous fermentation) A solution 
of the gas in water is manufactured industrially, for use chicilv in 
the manufacture of sugar It is added to the beetroot or cane juico 
to preient its foi mentation while awaiting concentration A 
solution of “bisulphite of lime” (produced by saturating milk of 
bmo with sulphurous acid gas) is much used as an antiseptic 
generally Liquefied sulphur dioxide has found an application ns 
a fngonfic for the manufacture of ice Tlie apparatus used is so 
constructed that the volatilized sulphur dionuo is all caught and 
recondensed. Sulphurous acid when required ns such or for the 
making of sulphites is always produced, ei on industnnlly, from oil 
of vitnol, by reduction with cither sulphur or charcoiL In tlio 
heat the reactions are 2803+8=380, and 2SO,+C=CO,+ 2SO, 
respectively, and cither can be (and is) cvccntcd practically in cast- 
iron vessels. The presence of carbonic acid in the gas produced bj 
the charcoal process does not interfere with the preparation of 
su^hites 

The soda salt Nn^SjOj+BHjO, known commercially as hyqio 
sulphite of soda, is used industnnlly for chiefly two purposes, 
namely, (1) ns a solvent for clilondo of silver in photography (sc 

PnoToonApnv),— AgCl+Nnj(Sa0,=KaCl+AgNaS.03.— and (2) as 

an "antichlor ’ in iiaper making, to destroy the remnants of chlo 
nne in bleached paper pulp To understand its action wo need 

only know that chlonno and water in such cases act like oxvgcn, 

Clj+HjO^flHCl+O , every 4x0 thus produced conicrts one 
8,0, of Na,0S,0, mto 280, of sulphunc acid. For the preparation 
of this salt a great many methods have been mvented The simplest 
to explain is the treatment of a solution of normal sulplnto of 
sotomivithmlphnr,-SO,Nn,+S=SO,\a,. Instead of adding free 
^phur, Lichig prepares a solution of poly sulphide of sodium (by 
dissolving sulphur m caustic soda ley) and adds it to the sulphite 
The surplus sulphur combines w ith the sulphite , besides the poll 
sulphide contains thiosulphate from the first Another mothotl is 
to paw sidphuroiis acid through a solution of sulphide of sodium 

of 

are pducod , but the HjS aud the excess of SO, giro water 
md sulphur, and two thirds of this sulphur unite witli the sulphite 
tot formed into thiosulphate The crude sulphide of calcium, 
which 18 produced so largely m the Lo Blanc process (see Sodium. 
supra, p 243), when exposed to tho air gets oxidized, with forma- 
tion of calcium thiosulphate, which can bo extracted by means of 
water and converted into sodium salt by double decomposition 
mth Mrbonate or sulpbato of soda Pure thwsulpbato of soda 
lorms large transparent monochmo prisms, which lose no water on 
exposure to ortoary air in tho cold. At about 48° C they fuse into 

^ 0“ coohng, bnt sohdifles sud 

of wltCTd^olw®™®”*' “ dropped in 100 parts 

at 16° 25° 35° 46° C 

Th.„ta,.S. 

pl^mj^g kept at a bright red heat wiSn a fireclay retortf 
■hull after removing tlie water— the 

condonBation and tho rest by means of vitnol tlm 

^phnr dioxide and the oxygon are made to rccombiTio'^^!/ 
over platmizod asbestos at a dull red heat. The 

dioxide, air, and nitrogm L “f aalphur 

or pyntea in air Rave &ileZ TTin t»i combushou of enlpbur 
pn^nce of the *'*'> ^a^y uTtho 

its efficacy altogether owing to^^e 

of mcombustible matter bom the particles 

&sO„ and oxide of iron, Pe.0 act of chromium, 

!._? - 1 I 


have so far been unqualified failures indiistnally In regard to the Clmmbcr 
chamber process wo may add a few notes to what lias been said process 
under Cm snsTiii (vol v p 503 «y) As statctl in that article, of pro- 
nitrons acid, 27,03, when brought into contact with siiflinciitly duction 
strong ntriol nnltcs with it, giving nso lo bodies similar to clminbtr 

crystals,— K 03+11,0+ 2803=280,^-0^ , 

or, what comes practically to the same, 

2r,Oj+ 80,(001 of the vitnol) =80,^0* 

In tbo presence of anfiicicut water this union dors not take place, 
bccanse tho water causes the product to break up as shown bv llio 
equation if read from nglit to left Theco facts cvplnin wliv a 
stronger acid than one containing some GO per cent or so of real 
n,SO, cannot bo produced directly in the ciiambtr Tins incon 
vcmcnco has led, in tho hands of Gay I uscac, to an imjxirtant 
improvement on the orimnal process He inserts between the 
cliambcr outlet and the cliimncy n tower made of acid jiroof stone 
and filled vnfb nieces of coke, ovcrwlncli coiiccntnitcd oil of ntnol 
is made to tncklc dovrii while the cbnmlxir gxscs ascend tlirougli 
the lower on tlicir way to the cliinincy Tlie v itnol alisorbs all or 
most of the X-Op wbicli would otherwise be lost But the practical 
rclibcration of tlioXjOjwas beset with vciy great difficulties, wlinli 
have been fully overcome onlv by a more recent invention ofGlovcr’s 
lie niaccs between the kiln and the entrance side of the cliambcr a 
tower similar in construction to Gay Lussacs, winch the kiln gases 
linv 0 to t rav i n,e before tbev got into the latter Tlirougli the tow ( r 
ho runs at tho same time a stream of nitrated (Gay Lussac) acid 
and one of ordinarv chamber acid Tlie latter acts on the nitrated 
acid ns water, at least it v irlually sets free tbo conibnieil nitrons 
acid, so that it is rctliiced b\ tbo 8u1)diurous acid coming from tbo 
kiln to intnc ovule, winch travels into the chamber with the rest of 
the gases to do duty there in the well known manner As the kiln 
mscs are vcir hot, a consulcrablc quantity of the water winch goes 
through a Glover lower (as cliambcr acid) is volntilued and thus 
made to supplv lart of the steam necessarv for the process Tlio 
Glover tower, licsides fulfilling its primary object, serves to coiiccn 
trato part of the chamber acid and to siipjdv part of tho neccs 
sarv steam without expense for fuel Tlie expcnditiirc of nitrate 
of soda, winch before the introduction of the two towers used to 
amount to from 8 to 13 parts per 100 of sulphur bimitd, has been 
rcauccu to from 5 5 to 0 5 Tlioactna] of nttrotts acul of coiin^ 

IS the ICM, cn/eris7XT«6i«, the larger the clinnibor, and (for a given 
chamber) the greater flic care with winch the process is coudneted 
Butcvcnnmkr tho most skilful management more nitrous and is 
lost than can ho accounted for by the unavoidable imjicrrcctions in 
Ihoapiiamtiis and m tho mode of working them Irom tho in 
vcstiptions of cber and of Fremy it appears that, in tbo proeenco 
of relatively mncli wafer more especially , part of the nitrous acid 
suprs reduction, not to iiitnc, but to nitrons ovidc, K.O, whicli. 
betog unsusceptible of direct oxidation, is lost for the prbcc« 

..wJh rwT»°«s (fn, tlionmnuracturoofsnptndms prwlwc 

phate from bones or mineral pliosphato of lime) the CO to C4 per tion of 
wip acid which comes out of the chamber can be iisctl ns it is strong 

sl^ron Jr P«><l«Ctlon of acid 

stronger (from chaml«r acid the first step nlwavs fs to run the 

acid into long, verv sliaUow lead pans and to simplv boil it dovni 
in these, cither by the application of beat from below, m w Inch case 
pans must be protected by making them ro^t on 
r"’ tl'c pans in a vault and causing llio 

^"■® to Btnkc along the surface of tbo acid 
The result in either case is that, while more and more water goes 

e®t® stronger and stron^r 
JJut with tho strength tho boiling point nscs, and, ns nccesMrv 
ronscqucnccs, the extent to winch tbo acid attacks the had (mSi 
formation of sulpbato and sulphurous acid) and the danger of melt 
overheating liccome greater and greater 
n hen tho acid has come up to about from 78 to 80 mni- 
^o^ponding to a specific ^vity of 1 7 after cooling) K nrt 
safe to push tho couLcntration unv further nuif#» ntinff’ r ^ ?i 
fact that an acid of 80 per cent «),rn 

®°^h“ed in glass or platinum retorts. "* ’"“st bo 

able S‘“iarc\y!: of tvvo detach ^ itnol 

nearly 2 feet in diameter and a^irlneo about 3 J feet high and maker’s 

the mouth of the pear, while ite E’"® 

wards and tenninS TOthm a sSv r*"*® 

conveys the distillate to a leadftS 

layer of sand contained m a close? v ™ ”®^® 

lateral space between the ^o is l>asin, and tho 
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Eandbatli, nnd arc heated bj the same fire As the tompenture of 
tlie boding liquid and of tlio vapour rises at the end to bojond 
300° 0 , a sudden draught of cold air might cause rupture of a 
retort , the apparatus is therefora placed in a special room acccssiblo 
onh tlirougli double doom, aitth- uie inn er door is not permitted to 
be onoued wforo the outer has boon shut The acid, as it is boil 
ing down, gets stronger and stronger, because, although theanpour 
is a orj strongly acid from the first, its percentage p' of real 1^04 
at auj given stage is less than the aaliio^, avhicli obtains in tho 
boiling liquid ns it is at the time »' at a giaon barometnc pres 
sure 13 a fixed function of » onlj , and increases asp increases , tho 
diflcrence p -p' accortlinglj gets less and loss It becomes ml, not 
when the acid has become pure H 06 O 4 , but avhen it has come up 
to the composition 12SOa+13HjO'(Mangnac) This particular 
liydrato onh bodsmthout change of composition, oven pure H 2 SO 4 
avhen distilled, by giving up more than ISO 3 for IH-O, becomes 
reduced to that lijdrato 12SOj+13HO, avhich then bods nitliout 
further change of composition A stronger acid than “llangnac,” 
as are iiiaa call it, cannot bo produced bj^tho concentration of weaker 
acid, and oven its production (from 1 7 acid) ina olves a a erj con- 
siderable loss of acid as distillate. Hence practicallj tlio process is 
stopped when tho acid in the retorts has come iip to some 96 per cent, 
of H..SO 4 avhich IS ascertained by tho specific graa 1 I 5 of tlio last 
mnuings being at a certain a aliic As soon as this point is raached 
tlie retorts are allowed to cool till tlic coutents cau l>c witliaro'W n 
Mitli safety by mean** of lead siphons into glass catbojs This, 
liowevct, means a considerable loss of time and fuel , bcai^s, tho 
process of distdling from out of glass vessels is not free from danger, 
and for these reasons it is preferred in manv establishments to con 
centrato tho pan aoid in largo platinum stills, although theso aro 
Gvtremely ovpensii e Tho great adi aiitage of the platinum still is 
that it admits of contiinions uorking, while pan acid (containing 
say 1 lb of u ater per jY lb of full strength— 96 per cent or so— acid) 
runs in, and a far weaker acid (containing for the same penod of 
time 1 lb of uater and « lb of full strength acid) is distiHing 01 or, 
the balance iY-« lb of finished noid is being inthdrawii b} means 
of a platinum siphon Tho outer limb of tho siphon in its middle 
portion divides into a sj stem of fonr imrroucr tnbes and « cooled 
dou n ha moans of a cold water jacket surrounding it, so that the 
acid can be run dirootla into carbojs 

Platinum The platinum retort in its latest fomi has a largo undulnnug 

retort bottom made of strong metal, on which a rapidla cona c^ng low 
boda loins, made of thinner metal because it is not so dircctla ov 
posed to tho flame Along aaatli tins still a flat Platinum pan is 
used avitb au undulating bottom similar to that of tho still for ttio 
preliminary concentratiou of tlio acid As platinum is not nablo 
to fuso or be attacked bj any strength of boiliiig acid, a rolativela 
small platinum pan docs as much work ns a far larger one made 
of lead 

Several of these are treated of under tho heads of tho respective 
bases. Thus, for the sulphates of ammonia, sco Hitrmen, aol 
xvii. P 61*; so , for PoTASsimi and Sodium, see thcsoarticlcs , for 
calcium, SCO Lime ^ol \ia p 618) and Garsuai (vol xi p 351) , 
for barium, SCO Barytes (aol iii p 406), for magucsinra, seo EreoM 
SvETs(vol \ni.p 496) and Magnesium (aol xa p 21/), and for 

Sulphate '^Silphate of Xmi« aSs^cS+ISHsO, the active in^dicnt 
buipn attiwIvoI 1 n 613) is now being produced industnalla m a 
mum"” " State of perfect freedom from iron, and is more and more taking tlm 
nkce of alum Paper makers, at least, no longer 1 ^ anj thing clre 

lor the production of alumina soap, winch in machine made 1 ^ 1 ’®^ 
sera es as the principal ingredient of tho size Tho crude salt is 
easilj produced ba treatment of rclntiaelj pure 
hjdratk alumina) or china clay anth a,® 

teinnoratnre The resulting mass is dissola cd in water, tho 
solacd matter (silica, Ac ) aUowcd to settle, the elcarlimior Araaui 
off, and from it an apologj for avhat is aranted 
ration to a small aoluuio and allowing to crvstnllwe Bnt the 
- thus obtained is always contaminated with a aancta of 

sulphates, lucluding sulphate of iron, and this last named iinpu , 
for^he majonta of applications, cannot bo sulfcred to remain One 
of tlm S methods W its removal, if not the best, ^ 

coa ered ba Semper and Fnblberg the solution, avhieli must 
all Its iron as feme salt and contain somewhat Icm 
iortmS of sulphuric acid, is digested anti, liadratcd brooxido of 
load In tho course of about n aveek all the iron is completely 
aareUitatcd Tho better qiiahties of sulphate of alnmiiia now-adna s 
haa 6 at most only a few thousandths per cent of iron 

pS'irrrem iB ‘I*” ““ 


oxide ba careful roasting Tho product is dissolved 111 dilute sul 
phuric aeid Laigo quantities of blue aatnol are produced incident 
allj in the “parting^’ of aunforoussihcr (sec Gold, aol x p 7 -in) 
bj means of oil of aatnol Sulphate of copjier era stallizcs from its 
aqueous solution in laigo transparent blue crastals of the tnalimc 
sj’stcm , their composition is 0 ^ 804511:0 The era stals aro stable 
in the oir At 100° 0 tboa lose 4H;(5, the last H.O requiring a 
temporaturo of 200° C for its eximls'ion The anba (Irons salt is 
dirta white, it readila rcumtes aaith water, and couscqncntl} is 
available as a deha drating agent, for instance, for the preiwration 
of absolute alcohol from sjunt of aaane 100 ixirts of avater dissola l 
at 0° 10° 20° 60° 100° C 

31 6 37 0 42 3 65 8 203 3 parts of crjstallizcd salt (Poggialc) 

Tho salt IS insoluble 111 alcohol Blue aitriol is used largtlj iii 
eloctrotj ping and for manj other purposes 
Subjoined are two general tests for sulphur (1) All sulpluirAw 
compounds when brought in contact at a red heat anth a mixture 
of nitre and carbonate of soda (or some other cquiaakut alkaline 
oxidizing mixture) are changed so that tho sulphur assumes the 
form of alkaline sulphate, avliicli can bo extracted bj means of 
avater From tho (liltorcd) solution tho SO, is precipitated ba 
addition of chloride of banumnsBaS 04 ,— awliitopowdcra iirecipi 
tato charactcnsticallj insoluble 111 waiter and iii dilute acids ( ’) 
Any non aolatilo sulphur compound, when heated on clior(.oal in a 
reducing llamo anth carbonate of soda^ a lelds sulpludo of sodium 
(“hopar"), which, wliou moistened anth avater on a silver com, 
produces a black staan of metallic sulphide (Compare Sli fmi ai, 
a ol XXI pp 631-632 ) ) 

SULPICIUS SETTER US See Sevehus 
SULTANPUR, or Sult/VXPOok, n district of British 
India, in the RAi Bnroh (Roi Bareillj) division of Oiidh, 
under tho jurisdiction of tho lieutenant goaonior of the 
North-Western Provinces, lying between 26° 39' and 27° 

58' N lat and 81° 36' and 82° 4 1' K long With an area 
of 1707 squaio miles, it is bounded on tho N bj Fniz.lb\d, 
on tho E bj Jaunpiir, on tbo S bj Partlbgarli, and on tho 
W by Rdi Bareli Tho surface of tho district is goncmllj 
level, being broken only bj ravines in tho neighlxmrhooil 
of the rivers by avlucU its dtainago is cftcctcd Tho cciitral 
portion of the district is highly cultiaated, while in the 
south are andespread and plains and saaampi jhils and 
marshes Tho principal riaer is tho Gumti, avhich passes 
through tho centre of Sult4npur and aflords a aalunblo 
hit'hw'ay for commerce Minor streams arc the KAudu, 
Pih Tenghn, and Nnndhin, tho last two being of some im 
portance, us tbeir channels are deep, though nxrroaa, and 
form the outlet for tho superfluous aamtci of the extensive 
series of jhils Tliero are no forests in tho distnct, the 
only tree covered tracts being stunted rf/m/ jungles iisctl for 
fuel Wild animals are very few, chicfla wolac-s inlghau, 
and wild hog There are some good roads in tlic «}i>t”ct, 
chief of avhich is tho mipenal high road from FaiwbUl to 
AllahAbAd, which intersects it from north to smith Iho 
Oudh and Rolulklmnd Rnilaray traverses the district for a 
feaa miles in tho extreme east The climate is con-udered 
mild, temperate, and hcaltha , tho average annual nmfall 

IS about 46 inches neo', «.nc o*.? aii 

Tlio nopulation, according to tho census of ISSl, was 
fma OS “"" females 482.787). of whom 856.320 IIiiuliis 
aS 101 524 .Mohammedan-L Tlio onla town avith a iKipulitioii 

the total ana uiiiler crops of tlw diKtn. t 

SUilACH ScoLEaTnnn, aol xia p 3u- 
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STJilATRA, m Malay called Puhi Partcha or Indalas, 
IS one of til© largest and most important islands of tlie 
East Indian Archipelago It stretches from north-west to 
south east for a distance of 1047 miles, — Tandjong Bata, 
the northmost point, being situated in 5° 40' N Tat and 
the southmost in 5° 69' S lat The greatest breadth is 
about 330 miles In area it is estimated that Sumatra, 
ivith Its 170,744 square miles, ^ is thirteen tunes the sise 
of Holland, of which country the island is in large measure 
a dependency *1116 northern half runs obhquely parallel 
to the Malay Pemnsula, from which it is separated by 
the Stroit of Malacca, and the southern end is separated 
by the narrow Sunda Strait from Java. Unlike Java, 
Sumatra has a series of considerable islands (Nias Islands, 
Mentawei Islands, <fec ) arranged like outworks in front of 
the coast that faces the open Indian Ocean The general 
physical features of the island are simple and striking a 
range of lofty mountains extends throughout its whole 
length, their western slopes descending rapidly towards 
the ocean and their eastern looking out over a vast alluvial 
tract of unusual uniformity This mountain range is 
known as Bukit Barisan or C3iain Mountain It vanes 
in average height from 1500 to 6000 feet, and consists of 
three or four ridges separated by plateau-hke valleys 
Among its more remarkable summits are Ya Mura or 
Gold Mountain, near the north end (6879 feet), Seret 
Berapi or Merapi (5857 feet), in 0* 44' N lat , Pasaman 
or Mount Ophir (10,866), Merapi (9563) ^ Indrapura, in 
1 36 S lat (11,800), which has the reputation of being 
the culminating point of the whole island , Dempo (1 0,000) , 
and Abong Abong (10,000) The summit of Indrapura 
wns^ reached by the Central Sumatran Expedition of 
1877-79 Towards the north end of the island the spiira 
of the mam chain sometimes extend towards the neigh- 
bourhood of the east coast Owing to this configuration 
of the island, the water-courses of the western side are 
comparatively short only very few of them are large 
enongh to be navigable Those of the eastern slope, on 
the other hcind — such as the Tatmang, the Simpang, the 
Asahaxiy the Kubu, the Siak, the Indragin, the Jambiy ' 
the Kampas, the Palembang — are longer, and can not un- 
frequently carry vessels of considerable burden In their 
lower courses they form enormous inosculating deltas 
The mountainous regions contain numerous lakes, many 
of them endently the craters of extinct volcanoes IVhen, 
as sometimes happens, two or three of these craters have 
merged into one, the lake attains a great size Amongst 
the larger lakes may be mentioned the Tao Silalahi, with 
Its offshoots Tao Muara and Tao Bahge , Mamndii, to tho 
west of Fort de Kock, Smkarab, southeast of Fort de 
Kock, Konutji, inland from Indrapura, Eanau, inland 

ft. 

f possesses several centres of 
olcanic eruption, and m 1&83 its southern extremity 
shared vnth Java m the disasters of the Krakatoa outbreak 
Indrapura sends up from time to tune heavy columns of 
smoka Merapi,- the most active of the volcanoes in the 

lands alstf ^ High- 

the 'S83 by 

the ntiglibourhootl of Pidang (acarlj 31 miles) long in 


clay schists, combined with hornblende talc and other 
schists, and traversed by veins of quartz Granite also 
pla 3 's a considerable part^ though it does not come so much 
to the surface Carboniferous rocks (marls, sandstonea 
limestones, Ac) are in some places well developed 
Between the Carboniferous period and the Tertiary there 
is a great blank all through the island Augite andesite 
of late Eocene origin has greatly modified the surface of 
the country, and constitutes, min aha, the main part of 
the Barisan range ® Tho Tertiary formation is strongly 
developed in four different divisions They are usually 
considered to be Eocene, but this determination rests on 
badly preserved fossils The oldest or breccia division 
consists of debris of carboniferous limestone, syenites, and 
gramtes, sometimes in the form of breccia proper, some- 
times in that of sandstones or marl clays. The fish remains 
found in the marls have led some palmontologists to assign 
a greater antiquity than that of Eocene to these strata, 
while others, again, consider them to be Miocene Above 
this division (apparently absent in south Sumatra) comes 
the second of sandstones, clay rocks, coal-beds, and coal 
'The coal appears to be the result of a \ egotation which 
grew t» Stitt Above tho coal is sandstone, sometimes 1000 
feet thick The third division consists of marly sandstones 
of evidently marine origin, it is well developed in west 
Sumatra, but is absent from tho south of the islani The 
fourth division is a limestone, nch m remains of corals, 
molluscs, echimds, and especially in Otbiiotdes, it is well 
developed both in the west and m the south hlioceno 
deposits are more abundant m tho south than m the west 
At Lubu Lintang in the Benkuleh residency the Ebuma 
fossils are characteristic * 

Minerals — Sumatra possesses various lands of mineral 
wealth Gold occurs in the central regions , gold mines 
have long been worked m Menangkabau and the interior 
of Padang, and gold-washmg is earned on m several of 
the streams Tin, which forms the staple of the neigh- 
bouring island of Bangka or Basca. (g v ), is found more 
especiaUy in Sink and the "division" of the L Kotas 
Copper mines are worked in the Padang Hyghlnu rl s (most 
largely in the distnct of Lake Smkarah) and at Muki in 
Achm Iron is not vmfrequent, and magnetic iron is ob- 
toned aUhe "Iron Mountain" near Fort van der Capellen 
(Ibnah Datar) Coal seams exist m the Malabuh valley 
^chin), la the Sinamu valley, and on both, sides of the 
Omhihn (Umbilm) nver, the Ombilm field was bronuht 
into notice more especially byMrD^D Vetb of the 1877- 
i9e^editioQ Lignite of good qualitj-- is found in several 
It^hties Oil wells are worked at Langkat and other 
places, and arsenic, saltpetre, alum, naphtha, and sulphur 
may be collected m the volcanic districts 

process by which the 
Dutch have advanced to their present position in Sumatra 
has been a veiy gradual one, and even yet, though their 
supremacy is effective all round the coLt, much of the 

Inian Oc^n from Trumon, 2“ 63' N lal to tho Mon^ui 

Indit, 1881, pi j and sliori i^mteesm tn 

ic See also the 2d ^ - 1877. 1878, 

^ TvJl detsUs and^ geoion^.n ® 7882^ 

xan CappeUe, ffet ^ be found in H. 

fauTta, Sneeh, 1886 t. n de h ederlandsch Indtsche Tertiatre 

* See Itidzsche Gide, 1880, paper and map 
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Tlio go\craor of tlio whole go^crnmcnt 1ms his residence 
nt Pndaiig The icsidcncy of Pndnng is hounded south 
bj Bcnkulcn and north by Tnpanuli It contains n large 
number of separate districts, mostly corresponding to 
natural dn isioiis formed by nioiintaiu spurs or rii or ^ alloys 
Among the rest are Indrapum, Tapan, Lunang, and Silaut, 
which form the rcgeiic} of Indrapum, and aio the remains 
of the ancient kingdom of that name Admimstratnely 
Padang is dnided into Ajcr Baiigis and Ban, Priaman, 
Padang, Pninaii The headquarters of Ajcr Bangis and 
Ban IS Talii, to the north of Jit Opliir A) or Bangis it- 
self 13 on the coast, and has a good roadstead on one of 
the islands that protect its bay At Bau is the Dutch fort 
pf Aiiierongen, and to the north-ivest the old fort of Balong 
or Sc\enhoven Padang is a town of some 2000 houses 
and 15,000 inhabitants, anth a Chinese settlement and a 
Duropeaii quarter It is the chief market in Sumatra for 
gold Indrapum lies about 8 miles up the n\ er of its ow n 
name, and is now only an unimportaut aillage of bamboo 
huts The residency of Tnpanuli is dnidcd into Stboga 
(which includes the l?ins Islands), Natal, Mnndohng and 
Angkola, Padang Lawns The town of Siboga has con- 
siderable commercial importance, the baj on which it stands 
being one of the finest in all Sinnntm Tnpanuli, the 
ancient capital, and Sinkil, a commercial town, also desorae 
to bo mentioned In Natal (properly Nntar) the leading 
places are Jnmbur, Sinkuang, and Natar Padang Sidcm 
piian, the chief town of ilandcling and Angkola, lies to 
the eouth of Jit Lubu Ea} a Fort Elout was formerly the 
militar} centre in Great Jlandcling The residency of the 
Padang Highlands lies cast of Padang proiicr The aiholo 
surface is niountainoiis, and the natural districts are aery 
numerous Again, Batijui and the X. Kotas,' the L Kotas, 
Tnnnh Datar, and the XIII and IX Kotos form the five 
administmtia e divisions Bukit Tiiiggi, or, as it is usually 
called. Fort do Kock, is the capital of the residency , other 
places of note are Bondjol, Padang Pandjang Pnjakombo, 
Fort anil dcr Cnpellcn, Pngai' Eiijimg (the residence of the 
Inst prince of Jlciiangkabau), Priyangnn (the remains of 
another capital of Jlcimiigknbau), Sinkanih, and Solok 
To the goaernment of the West Coast belong the following 
islands — ^Bnnj-nk Islands, a small limestone group, aacll 
wooded and sparselj peopled, Nias Islands, aaith an area 
of 2523 square miles, Batu Islands (Pulu Pingi, Pulu Barn, 
Tnnah Jlasa, Tnnnh Balia, «!lc , area G30 square miles) , 
Jlcntawei and Pageh or Nassau Islands (area <1200 square 
miles) , Engaiio (area 360 square miles), annoved by Hol- 
land in 1863 and seldom aisitcd The Nias Islands are a 
very interesting group (see Dr Schroiber in Pttermann’s 
Mxtthnl , 1881) There are no volcanoes, but earthquakes 
are aery frequent In the north the aillages are mainly 
perched on steep hills reached bj ladders, in the south 
thej are larger and occupy low-lying sites 

B Tlie residcncj of Bcnkulcn or Bcncoolen (t e , Bang 
Kulon, “ west coast ”) lies along the avest coast from the 
JIandjuta to the south end of Sumatra It is diauded into 
eight districts — Mokko Jlokko , Lnis or Sungci Lama , 
the district (ommclandcit) of Bcnkulcn , the capital Ben- 
kulcn , Selunia , JIana and Pasuniah UIu JIana , Kauer , 
and lastlj Kru Among the notoaa orthy places are Mokko- 
Mokko, aaith the old English fort Anna, Bantal, Lais ! 
(La 3 o), the former scat of tlie English resident , and Bon- 
kiilcn, the ca 2 ntnl, with 12,000 inhabitants, Fort Marl- 
borough, and a Chinese kampong (see Bi-ncoolen) 

C The residency of the Lampong districts, separated 
from Palembang bj the Jlasudji ria er, is partly mountain- 
ous (Lampong Peak b SOO feet), partly so flat ns to bo under 

^ “ Kota ” means sottlemcnt or toavnshlp, and a great many of tlio 
districts are named from tLo number of kotas t1io> contain , tbns in 
Agam wo ba\ o the a II Kotas, tlio a^lll Kotas, Ac. 
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the districts 

of Tolok Betoiig, Tulang Baw-ang, Seimtih, Sekampong, 
Semangka Tlie more iinjiortant places 
are Tolok Betong, chief town of the residency, Menggala 
(with n good trade), Qunung Sugi, Sukadana, Tandjong 
Karaug, Bcniawang 

D The residency of Palembang consists of the former 
kingdom of this name, various districts more or less de- 
pendent on that monarchy, and (since 1839) the kingdom 
of Jainbi With the exclusion of this last it is divided into 
the administrative districts of Palembang, Tobing Tinggi, 
Lomatang Ulu, Lcmatang Ilir, and the Pasuniah country, 
Komcring Ulu, Ogan Ulu, Inim, and the Banau districts , 
Musi Ihr, Ogan Ilir, Komcring Hir, and Blidah, and Iliraii 
and Banjul Asm In the kingdom of Jambi the government 
IS loft in the hands of the native chief The town of Paleni- 
bang IS a large place of 50,000 inhabitants (2500 Chinese), 
with evtensne barracks, hospitals, Ac, a mosque (1740), 
considcicd the finest m the Dutch Indies, and a traditional 
tomb of Alexander the Great A good descrqition of the 
town and its ri\ or apiiroachcs is given by Mr Forbes 

E The kingdom of Indragiri (along with Kwanten and 
the districts of Eeteh and Mandah) is admimstratnely 
subject to the residency of Eioiiw 

F The residcncj of the East Coast was formed in 1873 
of the temtorj' of Siak and its dependencies and the stale 
of Kamiiar It consists of five divisions, — the island 
Bcngkalis, Sink 2 iropor, Lnbuan Batu, Asalinn, Dob The 
island has an area of 529 square miles and a population 
of 5000 Dell IS the most important part of the rcsidencj', 
— having boon since 1870 the seat of the Amsterdam Deli 
Companj, engaged in groinng tobacco, cofleo, Ac 

G In 1878 the Achin (Atjoh) kingdom was turned into 
n Dutch government, but the greater part of the territory 
13 still but little known Comfiaro Acnm, ^ol i p 95 tq 

Flora — ^Thongh Sumatra is separated from Ja\ a bj so narrow a 
strait, the botanist at once finds that ho has broken now ground 
when ho croises to the northern island, and the farther ho ath anoos 
inward the more striking beeomes the ongiimhtj of the flora. The 
alang fields, whieh plaj a great part in lava, liavo even a wider range 
in Sumatra, descending to within 700 or SOO feet of sea loi el , w liero 
c\ er a siuco m the forest is clearea this aggressive grass begins to 
take possession of the soil, and if once it bo full} rooted the w ood 
land has great diOlcultj in re cstabhsliing itself Among the orders 
more stronglj represented in Sumatra than in Java are the Dqt 
tcrocarmcuc, Chri/sobalanacca., 8cleroe.arp Myrtacew, ilelaHomacn, 
Begonias, Fejxnthcs, OxaMacea,, Jfynslicacea:, Tcriislromiacca,, 
CoiniaraciT, Amyndacea., Cyrtandracea, Fjxtcndaecw, and Eiio 
eaulaeea; Jinny of the Sumatran fonns which do not oeour in 
Tain are found in the Jlnlnj roiunsuln In the north the iiino 
tree IJPmus Mcrkitsn) has advanced almost to the equator, and in 
the south are a i anoti of sneeios characteristic of the Australian 
region The distribution of species docs not depend on delation 
to the same ovtciit asm Java, where the horizontal zones are clearly 
marked , and there appears to bo a tendonoj of all forms to grow 
at lower altitudes than in that island A reinniknblo feature of 
the Sumatran flora is the great i nnotj of trees that ^ lo with each 
other in stature and beautj, and ns a timber produeing coiintrj 
the island ranks high oven among the richly w ooded lands of the 
archipelago ® The process of reckless deforestation is, how ei or, 
beginning to tell on certain distncts, — the natn es often destroying 
a whole tree for a 2 ilaiik or rafter The pniicipil cnlliiated plant's 
n 2 iart from sugar enno and coflcc, are nee (in great vnrietj of kinds), 
tho cocoa nut jialm, the arong palm, the areca and the sago palms, 
iiinize (jngung), vnms, and sweet potatoes, and among the fruit 
trees are tho Indian tamaniid, tho bnmbing, iiomcgrannto, jnnibosa, 
guaan, papaw, orange, and lemon Eien before tho armal of 
Lniopcans Sumatra was known for its jiopper plantations , and 
these still form tho most conspicuous feature of the south of tho 
island For tho foreign market cofleo is tho most im]wrtnnl of all 
the crops, — the Padang districts being tho chief scat of its millna 
tion The aa crago a aliio of tho coflio brought to market in Padniig 
m tho three years 1880 82 was £621,000 Benzoin was formerla 
obtained almo st exclusiaclj from Sumatra from tho Sfy/ ax J/enzoin 

s Tho Central Sumatra Expedition alone colkctLd speciniens of 
about 400 kinds of timber » , » 

s ScoMiqncl,Ftoro/iirf JBaiam, Suppl 1, "Prodr FloneSumalrann!, 

1860 
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Fauna ~Snellcmann confirms the statement of 'Wnllaco that no 
trace has been found of the orang outon {Simta saiynis) Tlio 
siamang (ffylobalcs syndaetylus), an ape peculiar to tlio rslaiid, fills 
the woods with tho erj “iiictt kwo ” ^le nngko {Hylolalcs agtlis) 
IS not so common. A fairly familiar form is tho simpci (Sent no 
mt/ieeiis mclalophus) l\o apes aro found on the plateau of Alahnn 
jPandjang and the slopes of the monntains aboi e 1500 metres 
The ^ig^ {Oareocelnis cynomolgus) is tho onh ape found in central 
Sumatra in a tame state. Tlio pig tail ape (Maeaetis ncmestrmus ) — 
as Baffies described it in his " Descriptive Catalogue of a yoological 
Collection made m Sumatra, ” Tratu Lvtn Soe , 1820, vol tin 
p 243— IS employed by tho natucs of Benkulcn to ascend tho 
cocoa nut trees for the purpose of gathering the nuts The Galeo 
pitheeus volans (“kubin," “fij ing cat, or “flying lemur' ) is fairly 
common Bate of from twenty to tuciity fiio species have been 
registered, in central Sumatra they dncll in thousands in tho 
hmestoue caves The Pfcropiis cditfts (“ kalong/ “fly ing fox ' ) is 
to be met with almost cveiywhere, especially in the dunan trees. 
The tiger frei^ncntly makes his presence felt, W is seldom sten, 
and less frequently hunted , ho prefora to prowl in what the 
Malays call tiger weather, that is, dark, starless, misti nights 
The “douded tiger ’ or nman hulu (Fehs vtaeroechs) is also known, 
as well as the Malay bear and mid dog Faradorurtts miuanifa 
("coffee rat ’ of tho Europeans) is only too abundant, Aretirtts 
binCurong appears to be rare Tlie Sumatran hare (Lqttis iietsdicri), 
discovered in 1880, adds a second species to the Zcpits ntgncollis, 
tho only hare previously knoivn in tho East Indian Archipelago 
^e Afams jaranteus is tho only representative of thoAdentote 
The Paehydcrmala are strongh characteristic of tho Sumatran 
fauna not only are tho rhinoceros (f?A siiiiiotmiittr), the Sits 
vitiatiis, and tho Tapmts xndieits common, but the elephant (alto 

f ather absent from las a) is represented hy a peculiar species Tlic 
nmatran rhinoceros differs from the Jai ancso in having two hom«, 
like the African variety Its range does not extend more than 
8500 feet above sea level, and that of the elephant not above 4000 
feet Tho wild Bos siindaiats does not appear to cvi-st in the 
island- The Anttlope sumalrcnsis (kambing utan) has heen driven 
to the loneliest parts of tho uplands. Centts enntnua is widely 
distnhnted, Cemis mnnijat less so ‘ ^ 

Inhohttanfs - — The bulk of the Sumatran population is Malayan « 
but to what extent the Malay has absorbed pre Malayan blood is 
stdl open to investigation the Kubus, a race or tnbe still found 
in an erapbatically savage state in tbo intcnor, have been bi «oinc 

regarded as the remains of an abonguial stock, hut JlrJ G Gaison, 

reporting on Enbu skulls and skeletons suWittcd to Inm by Mr 
Forbes, comes to the conclusion that they are decidedly Malay, 
though the fmzle in the haw might indicate a certain niKtnre of 
hemto blood (Jottrn AttOtrop Inst , 1884} They speak the Malay 
dialect of the distnct to yvhich they belong 
One of tbe most interesting of all tho sarago or semi sayago 
peoples is the Battsks or Batahs About these a great deal has 
Jnngbubn published hw Die Batlalander m 

kifn'w, « S «“lcd in Sumatni 

^ore the Hindu penod. Tlieir langange contains irords of Sans 
tet onmn and others most readily referred to Javanese, Malar. 
Menangkaban, Macassar, Sundnnese, Kinsese, and Tagal influence 
n present tiw they occupy the country to tho south east of 
lies the great Toba Lake, hut it is 

^li“* '"e™ present w, 

yareons other febi^ both north and south. Tho process of ab 
section into the A^in end Malay population which iLowramdly 

irork. In many rwiSs tho 
Batohs are qmto different from the Malay typo Tlie aycra<re 
stttt^ of the men is about 6 feet 4 inches, of^ women Tfert^ 

bianches^of Mteral On thl* na on o' 

z OpiitxHsea has published fm t 

an fnfereSlng collation of 

oM lanmage used by B&ttaV lover* 15? describes a enri 

u1aati.„p,Wed for tlniwom Witt 


sc/ir cn Taal ran Mid -Sumatra (IS// 79 expedition) Tho original 
stock of the Achiiicsc npiwars, according to Iv IJ F vin Linwen 
(Tijd’teJtr roor Jnd Taal , Land-, cn Volkni Kiinde, llrtana, 
vvMii ), to Imio consisted of tho Mnntirs, ivlio seem to hare been 
dnven inland by the Bittaks and the Clictios (Tjetics) or Ilindus 
Tho Achincse language is at nresent spoken in four mam dialects, of 
which tho jiurcst or most cultured is that of the XXA and XXVI 
Mukims It shows, besides tbe Mantir clcnicnt, Jtalay, Battak, 
Hindu, and Arabic influence Tho inhabitants of the X'las Islands 
base a sjiecial tongue, which has been stndicil by IkiT Sundennann. 

Tlio physical conditions of large tracts render it certain tliat ns 
a yvholo the island cannot be thickly peopled In ISSl the Goicni 
nicnt Almanac gaic the ]>opulation of the Dutch possessions as 
2,142,873 (2894 1-urojw’ans, 2,0‘>8,9S4 naliies, 11,289 Cliincse, 1929 
“Arabs," and 27,777 Orientals of other stock) To this consider- 
able additions must bo made, ns tbe kingtlom of Acbiii (350,000 at 
least), ns well ns Imlngin ami Kuniitcii (about 30,000) Pcrhaiis 
a fair estimate for tbe avliolc is somewhat under «, 500,000 The 
Kias Islands yvoiild add 230,000 to the total TJie most populous 
region IS the goxemment of tho M cst Coa«t. 

Jltdort! — As far ns is known, Sumatran cinlir-ation and cnltnrc 
arc of Hindu origin , and it is not iinproh iblc th it tho island 
was the first of all the archipelago to rcctiie the Indian inimi 
grants who played so important a i>art in the history of the region 
Certain inscnptions dtscoiercd in the Padang Highlands seem to 
certify the evistcncc in the 7th rentun of a i>owerful Hindu king 
dom m Tanah Datar, not far from the site of the Int/r capital 
of Mtnangkabau In these inscriptions Sumatra is callnl tlic *' first 
laya ’ flic traces of Hmdn influence still to be found in tho 
island arc cvlrcmcly nnincrous, thdligh far from being so imiiort 
ant as those of lay a Tlicrc are mins of Hindii temples at liutar 
' near Pcrtibi on the Panbi n\cr at Taiuhi, in the intcnor 
oH alcmbang ahoyc L.ahat,and in iwineTous other JocaJitno One 
of tho principal Hindu mins is at Miiara Tains on the Kampar 
nx or • The hiiildmgs (including a stnia 40 fi et high) max possiidx 
date from tlie 11th centurx At Pagar Btiimigarc sovetnt stones 
xvith inscnixtions in Sansknt and Mcnangkaliau JIalar «;ansknt 
wonts occur in the x-anous hngua-.es siKikcn in tho island, and 
the Ftctitrcligi^ the sacred tree of the Hindu, is aho the Mcred 
tree of tho liattdks. At a later jicnml tho Hindu inttntuec in 
Sumatra am strengthcueil hy an influx of Hindus from Tax a, xxho 
in Palembang. Iambi, and Indragin, but tbcvr attachment 
to Sixaism prcxcntcd (hem from coalescing xnth their Buddhist 
brethren m the nortli. In the 13lh contnrx Arohammednnism be 
gan to make itself felt, and in conr«c of time took a finii hold upon 
wmo of the most important states In Menangkaban, for instance, 
the \rahic nlplmhcl displaced the Xawi (ancient Jax anese) character 
prenonsly cmidoxcd Xatixe chronicles denvo tlie Menangkalwu 
Pianccs from Alexander tlie Great , and tbe Aclnncse dvnasty boasts 
Its ort^n from a missiranry of Islam Tho tow u of Samudfera was 
of 11 n*, ‘i " "" pnncipahtx m tho north 

wOTd * Mr'xtrn”*! a eomiption of this 

Pflsm /pJl* x' found n 'dlage called Samudra near 

Pasei (Passir), which possibly indicates the site 

Sumatra Tbo island, or rather tlie portions possessed by tho 
Dutoh, were Bntish from 1511 to ISIG 1821 Second exiiSihon 
against PaJembang , Palcmbang captured 23d June IS"* * Mcn- 
"wpizcd Dutch authority 1825 Benkulcn taUn oyer 
Cultnation of coffee ^tended 
Michicls 1840 Extension 
^®51 Kevolt suppressed 

added to Palemlianir Tcsidciicv *. RctJjrtiig 

e.,,o.,...srss„ ifioisgsar 

Agreement vath tho British Goyemment in 

1873 M-arin Achin commenced. Sumatra 

Aclun 1876 CaptnrcTCfl . if 

expedition against Kota Jntan (Enrt -^fn^-inis (Achin) , 
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SUMBAL, or SoJiimr,, nlso called JlusK Boot, a drug 
icccntlj' introduced into ISuropean medical piactico It 
consists of llio root of Foula Sumhd, JJook , a tall Um 
bclliferous jilant found in the north of Bokhara, its lango 
apiiarcntly cvtending bovoiid the Amur It uas fust 
brought to ftussm in lS3r> ns a substitute for musk, it 
Mas subscqucntlj recommended ns a icmcdy for cholcm, 
nud in 18G7 -wns introduced into the Britisli pharmncoiiOiin 
The root ns found m commerce consists of Irnnsiciso sec- 
tions nn inch or more in thiclcncss and from 1 to 3 oi more 
inches in dinuiclcr It hns a dark thin papery bark, a 
spong} texture, and the cut surface is mnrbled with white 
nud blnckish or jmlo blown, it lins a musky odour and n 
bitter nromntic tnstc .Sunibnl is used m medicine ns nn 
nntispnsniodic and stimulating tonic, cspccinlly m nervous 
diseases It owes its medicinal jiropcitics to a bnisnmic 
resm nud nn cssentml oil Of the foiincr it contains about 
^ pel cent nud of the Intter one tliird per cent The resin 
IS soluble 111 ether niid hns a muskj sintll, which is not 
fully dc\ eloped until after coiitnct with water, bydiydis- 
tillntion it velds unibclhrerouc, a crjstalhno sub 

stance soluble in water, cthci, and ohlorofoiin, nnd produc 
iiig in nn niknhnc Folutum n brilhiiiit blue fluorescence, 
which IS destrojed bj the addition of nil nud in excess 
Uixlir tlic imiiip of J>nst Iinlinn hiiinlinl, tlio ruot of J)orema 
<tmmnntiinim, Don , 1ms oiLnsiannlli lipin olFircd in JiiiKbsli coin 
iiaiii It ii of n Itroiwici lino, Ims llio (nsto of nmtiKiiinciini, and 
gi\(s n iniitli darker tliKlnrn tlmii tlio gcntiiiKi drug , it is tliiis 
oTsih dctictid The iiaiiio "wiiiibnl” (a wort! of Arabic origin, 
sigiufMiig a spiko or car) is niudud to HPiiral fragi-niit roota in tlio 
Ijist, tilt unnriinl bung Anri/orfoc/ii/v fatinnanii, D C (kgoSiiki 
^ Mill) u'l st Afrii nn Biunbnl is tlin ixiot of n sjircics of Cti}t<rni 
.SUMIJ VIVA (iirojicrly .Sa'Uiiaw’A or SAntAW'A), nn island 
of the IJnst Titdinn Archipelago, one of the Stiiidn group, 
lies between 8' 0' and 9° 3' }j lat and 11G“ 47' nnd 119° 
12' 15 long , to the cast of Lombok, from which it is sepa- 
rated lu the narrow Alins stmit Its nrea is estimated at 
51 8G wjunro miles 'flio population was computed to 
number nbout 1 50,000 in 1 887 The deep Uny of Snlce or 
Siiiiibiwa on the north diiidcs flic islaiicl into two pciiin- 
siilns, and the isthmus is further reduced by the narrower 
IJnj of Tjeinpi (Chciniu) cutcriug fiom the south 'I’lio 
enstern jicniusula is deeply indented by the ]3ny of lliinn 
'I’ho whole suifnce of iSumbawa is mountainous Q Nj- 
enges, in the western peuinsuln, is 55G0 feet high, and 0 
Tamliom, in the enstern, which is said to linio lost a third 
•of its olosntion in the eruption of 1815, is still 8G97 feet 
high There arc no nnMgnblo streams Tlio climate nud 
productions are not unlike those of Java, though the rains 
are henMer, the drought more severe, and the fertility less 
Suijihur, nrscnic, nsphnlt, nnd petroleum are the mineral 
products Itrolminmcdanisin iircinils throughout the island, 
except among certain mountain tribes 

Suinbawa is duidcd into four indoiiLiidoiit stales,— Siinibawa 
]iroptr, Dwiijio, Sniignr, mid Uiiiin 'Jwo other stales ^oii tlio 
iioitlicrii oxtrtinit> of iho island were so deiastatcd hj tlio Tninbom 
cniiition of 181 'i that thtir lomlorj , after Ij mg for long uiiiiihabilcd, 
was 111 180(5 dll ided liolweoii ]loiiii>o and Saiigar Suinbawa proper 
ofcuims tbo wistcni pciiiiiBula. 'Jho rtsidtnco of tlio Biiltan is 
Suiiiuawn, 2 inilts from tho coast of the groat baj , in 8° 32' S Int 
and 117" 20' 33' L long It is Miriouiided With ]iali8ado and 
dill lies 'J’ho iidinbitauts of this Btalo tiuplojr Hoiiiolinios tlio Malay 
and soinol lines Ibu Macassar ebaraoter in wTituig A cmiaidorablo 
trade is earned on in tbo exjiort of liorses, biitraloos, goats, diiidiiig 
(dried flesh), skins, blids’ iicsls, wax, rice, kaljaiig, sappaiiwood, Ac 
Suinbawa entered into licaly relations with the Dutcli liast India 
Coinpnii> m 107't Doiiipo is llio western Imlf of the enstern poiiiii 
siiln 'JJio cajiitnl of tlio stale, Domiio, lies in tho heart of tlio 
coniilry, on |i stream that falls into Tjoiiipi Day lladn, the aultaii’s 
residciieo, is farther wesi Sniigar oceiipics tho north western 
promoiilorj of tho island, and llima tho oxtroino east. Blinn or 
llodjo, tho ehiof town of the hitter state, lies on tho cast side of tho 
Bay of Buna , it has a stone walled palaco and a inosqno, as woll as 
a llutch fort. Tho iwimlatioii of Jlinia is cnnotisly divided into 
tw oh 0 guilds or castes (tlari) In the tow ii is n Goi orninoiit Chnstmn 
school dating from lS74 
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bUMMABY JUBISDIOTION By a court of summary 
jurisdiction is meant a court m winch coses aro hoard and 
dotormmed by a justice or justices of the pcaco, without 
tho niton ontioii of a jury Sucli a court has duties to 
perform of two different kinds It oithor licars and dc- 
tcrmincs a case in a judicial capacity, or it acts rather in 
a ministerial cajincity whoio a fuae case Jins been 
established, ns by issuing a warrant of distiass foi non 
payment of pool rale, oi by committing an accused poison 
for tho decision of a Iiighcr court, generally a.ssi 7 cs or 
(juartci sessions It is to tlio couit acting in tho former 
capacity that tho term “court of summary jurisdiction " 
more stiictly applies liver since tho first institution of 
lusticcs of tho pcaco (soo JosTici'' oi tiii Pkaci), tho 
tendency of ICnghsh legislation lins been to onlaigo their 
jurisdiction and to ciinhJc oflenccs of a Jess hcmoiia nature 
to bo tried m their com ts without a jmy 'This inroad 
upon the functions of tho jury can only ho made by legisla- 
tion "Tho common law is n stranger to it, unless in the 
case of contempts,” says Blackstono At common low all 
oficnccs must bo proceeded against by indictment, and nn 
indictment can only bo tiicd before a imy Even where 
an oHonco is cicatcd by statute and is unknown to the 
common law tho piocoduro must bo by indictment, unless 
tho statute creating tho offence or some other slatiilo 
sjiecmlly makes it suimiinry 'riio liistoiy of tho gradual 
growth of summary jurisdiction will bo found in Stephen, 
Utttoiijof (hcCi\imn(tlLim^\o\ j clinp iv 'fho summary 
junsdiction exorcised by justices is tho only one of much 
practical imporlnnco It is unuccasHnry to do more than 
lucntioii 111 passing tho two other kinds named by Black 
stone, that of tlio coinmissionors of taxes for levcnuo 
offonccs and that of tlio superior com Is for Conti- M it oi 
CouKT (qv) A vciy rcmnikablo case of the latter is tho 
powcrgixcnlonjudgohy 12Qco T c 20, s 4, to summaiily 
scutoucc to seven j cars’ penal servitude n solicitor practising 
nftoi conviction for perjury, foigcry, or hairolry 
Tho principal Acts now dealing witlisiiinmarj innsdiction arn tha 
Siiiniiinry runsdiclion Act, 18<I8’ (11 nnd 12 Viol, c 43), ono of 
wliat nio called Jinis’s Acts, and tbo Siiinmnry liiiisdiction Act, 
1879 (42 nnd 43 Viet c 40) 'flic fornui consolidated tho law up 
to that tinio of a largo iiiiinbor of Acta, but only to a cortnin oxlonl, 
for a considcrablo miinbor of ]>rouous onnctincnts dealing in n 
greatoror less dogreo with this subject aio still law, tlio earliest 
hoing <5 ifen JV 0 10 It also nnicndod tho law in sovornl tin 
portnnt particulars Tho nnu iidniciit was iii tho direction of gi enter 
simplicity of procedure, nud rolntcd to both ciiniiunl nud only quasi 
cniiiiiinl iimtiors 'fho jirofcduro under tlio Act is short ly this 
In all cases whoro nn iniornintion is laid or coinplinnt made tho 
justices arc, on proof of a jirima facie eiisc, to issue a Summons 
{qv) An infoinmtion is laid in criminal matters in which tho 
decision of tho uisticoH, if ndvorso to tho dofcndniit, would ho a 
convict ion A coiiqdniiit is nnido w hero tho decision of tho just iccs 
in such nn oiont would bo nn ordci for the payment of mono} or 
othorwiso in what may bo cnllod only quasi ciimiiml mntlors, c q , 
claims under tbo ]i,inplo} el's nnd "Woiknion Act If tho summons 
IS (iisolwjud, a wnrmnt may (in (iiniinnl chnigrs only) lasuc in tho 
fuait instonco at tho discretion of a jnstico Tho warrant is gooil 
only within tho local jurisdiction of tho justice is-sning it , and, 
if It IB required to bo oxocutod iii niiothor junsdiction, it must Isi 
backed, t r , ciidorsod, by a juslico of that junsdiction (unless in 
enso of a fresh pursuit, whtu it is good for 7 miles boyond tbo 
bounds of tlio junsdiition in which it was issued) Coiiiplnints 
noed not bo in writing , infonnntions usually aro, though tho Act 
does nob mnko writing neenssary Whoic a wnimiit issues in tho 
first iiistaiico, tho iiifonnation must bo upon oalli In all cases 
not otliorwiKO provided for, tho iiifonnation innsl ho laid or com 
plnint mado within six. cuhndar months from tho timo at which 
tho matter of tho infoinmtion oi complaint arose Tho hearing 
18 in open court, and parties iim} ojipoar hy coiiiisol or solicitor 
It both partiOB appear, tbo justices must hear and dotonmiio tho 
case If tho dofondaiit does not ajipear, tho justices may hear and 


» Tilts uaiiio of tho Act of 1848 ts nn exninpio of a tttio of an Act 
conferred ictrospocliioly (soo Statutf) Tlio imiiio was gtyen to It by 
tho Act of 1870 In tho sniiio wa} tlio iinino of tho facotcli Siiinnmry 
rroccduro Act, 1801, was changed to that of tho Smmnar} Jurisdic- 
tion Act, J804, b} thoSiiJiiinnry Jurisdiction Act, 1881 
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f«o, an oiigiimting summons seven, clear dnjs before its rotuin 
A dcLisiou on n summons is gciicmll} subject to njiix-al In tho 
Chantcn Di\ ision it is custoinnrj to ni^journ Into court tlio con- 
suUntion of u summons of more than ordinal i importance Tho 
api>cn<li\ to tho Knlcs of 18S3 contains forms of oierj kind of 
summons m tho Ilmh Coutt, In tho count} courts an action is 
commenced h} plaint and summons. Tuo kinds of summons arc 
in use, — tho onlinarj and tho default siimiiions. Tho latter is 
sn ontional rcmid} of tho plaintill in actions for debts or liqui 
dated demands exceeding £f>, and in ill actions for tho price or 
lure of poods, sold or lot to tho defendant to bo used in tho iin} of 
Ills cslliug It inai also issuo hi Icai c of the judgo oi registrar in 
other eases, mtli the single exception that no Itaio can bogiicii 
111 claims utuUr £u whoro the claim is not for tho price or hiro of 
Mods sold or lit as alwie, if tho alhdaiit ofdcht discloses that tho 
ill fiiidant IS a servant or inrsoii engaged in manual labour Tlio 
adiTintago of a default summons is tliat ludgmcnt la entered fin 
tlio plaintiir Mithnut hearing unless tho difindaiit gii cs notice of 
defiiicc Mithin a limited time A default summons must ns a riilo 
bo sericd pirsonall} on tho defondnnt , an ordinar} summons need 
not Ih sen cd ncrsonalh , but iiini in most cases uo dolii crod to a 
person at the aefendant s house or jilacc of business A summons 
IS also issued to a uitncss in tho count! courL Forms of summons 
an giicn in tho Count} Court Kulcs, 1880 These ineliido coitain 
sjiccial forms used in Vdininli! and interpleader actions and in 
proceedings uudei the Chantaldo Trusts Acts, tho 1' nendh Societies 
Act, 187'*, and tho Marrud Women’s Properl} Act, 1882 In 
cnmiiial law a summons is tlio modo of securing tho attcndaiieo of 
the defendant btfore a court of siimmnn jurisdiction, whether it ho 
sought to olit nil a couMclioti or an onkr against him Pomis of 
summons to a defindaut, a witiuss, or a sunt} will bo found in 
the SLhidiile to the Stiiiiiiiar} Inrivliction Ait, 1848, and in tho 
rules issued in accordaiico with tho Siininiar} liirisdiction Act, 
1871* (see the arlielo ‘simmiiii dtri ishktion, itiij > ra ) Porgerv 
of a snminons or use of aii} docuinent falsol} purporting to be n 
summons or professing to act under such a docuineut is piimshablo 
as ft loll} uiidtr tho Count} Courts Act, 1840, and tho Forger} Act 
oflSdl 

‘summons is a lirni con/lnid in stneliuss to tho 
comiiunccnicnt of an action iii tho Court of Session 1 ormerh it 
was the mode of eoiniiicnoing an action in the shoi ill court, but such 
ail action is now coniiiiciiecd In Pn iTioa (q i ) In some Acts of 
Parliament, however— e 7 , tho Citation Aniciidniciit Acts— tho tenn 
“summons ’ is ci rtainl} used to denote part of the piocess of an 111 
fonor court The summons is a w rit in tlio sov orcign’s name, signed 
b} a writer to the signet, iitiiig tho defoiidir to appear and answer 
the claim Tho will of tho summons calls upon tho defender to 
appear on the jiropiT uiitua a A priv ih ged summons is one where 
the iiii/uciTaro shortemd to six da}s against defenders within Scot 
land (C Geo IV c 120, s 53) Di fects in tho summons are cured 
bv anieiiilmciit or bv a siippleiiicntarv suiiiiiioiis 3 ho summons 
goes more into detail than tlie 1 nglish writ of smiimons, though it 
no longer states, ns it once did, the grounds of aitioii, now stated 
in tho eondescondence and piii'siier’s jileos in law aiiiioxed to the 
suninions Tho fonii of tho summons is regulated b} 13 and 1 ( 
i let c 30, 8 1, and Schcdnlo A After tho action has bcoii sot 
oil footbv siiiiimoiis, tho attcndanco of tho icarties and witiii’sses 
is obtained bv citation Tlio Citation Aineiidiin nt Acts, 1871 and 
1882, give additional facilities for tho oxcciitloii of citations in 
civil cases 1>} ineaiis of rigistired lettei's In eases in a court of 
sumiiiar} jiiiabdiction tho English suminoiis is represented b} tho 
warrant of citation 

SUMNER, CnAWKS (ISII-IS? i), Anicucnn stntosmnn, 
was born nt Boston, ^Inss , on Gtli January 1811 Ho 
graduated nt Harvard in 1S30, and studied law with 
Judge Story His natural ])ow ers of mind wore great, Ins 
habits of study intense, and Ins success iinnicdiato and con- 
spicuous Ever} thing seems to liavo been expected of 
him, and ho disappointed nobody In 1834 lio had been 
adimttcd to tho bar, was editor of tho Ainoicati Jini’it, 
and was reporting tho decisions of Judge Story For tlio 
next tlireo }onrs lio was a lecturer in the Harvard law 
school Uo then spent three years in Euiopo, nlwa}8, 
liowcvcr, 8tud}ing with an intensity that novor relaxed 
llcturning, ho began tho pmctico of law, but gradually 
drifted into politics during tho anti slnv cry struggle In 
ISGl tho few “ free soilcrs " in tho Massachusetts logis 
Inturo offered to vote for Domoernts for other oflicors in 
return for Democratic votes for Smnnor ns United States 
senator Sumner was thus sent to tho Sonnto, to winch 
ho w ns regularly re-oloctcd for tho rest of liis life Ho at 
onco becaino a man of mark, though not of popularity, in 


tho Sonato His fmo personal presence. Ins soniowlint 
florid rhetoric, liis wealth of citation from learned and 
foreign tongues, his wido foreign ncquaintanco, high cul- 
turo, and social standing, scorn to have staggered his 
Soullicrii colleagues Tlioy could not look do^^u upon him, 
and they linidly knou uhnt else to do A Jong senes of 
spocclics bioiiglit about an assault upon him, 22d May 
1S5C, by Preston S Brooks, a ropi csontntiv 0 from Soutli 
Caiolinn, in rotnhntion for Sumiior’a criticism of Brooks’s 
uncle, a senator from his State Brooks found Sumner 
Wilting in tho Sonato cliniubcr, and heat luiu so cruelly 
that ho narrowly escaped death Ho was absent from liis 
place until 1859, and never fully rccov ored from the efleots 
of tlio assault WJion Jus party took control of tho Sonato 
in 18G1 Sumner hocamo ono of its foremost mciiibors 
Like Stevens (sco SiEViNs), ho piopoundcd a theory of tho 
relations of tho socoding States to tho Union which never 
was endorsed, hut had its tnfluonco 011 the outcomo of 
reconstruction In the American Union States aio auto- 
nomous, but Tcriitoncs aro tliooiotically under tlio abso- 
lute government of Congicss, though in pmctico Congress 
gives them ns much self-gov ernmont as is possible or 
prudent A Territory becomes a State h} admission 
through an Act of Congress Sumner hold that tho 
national boundaries of tbo Union vv ere so fixed that no 
Sinto could cscaiio from thorn by secession, that n State’s 
secession was merely an abandonment of its Statehood, so 
that it fell back into tlic condition of a Territory and camo 
under the absolute government of Congress This “Stnto- 
suicidc” theory was in duo time condemned by tbo Supremo 
Court, vvhitli hold that a State could not loso its State- 
hood, but Congress Imd really acted upon it olrcady in 
sov oral points of reconstruction Sumner’s peculiar held 
was in the Senate committee on foreign relations, of 
which ho was chairman from 18C1 until 1871 It was 
during this period, m 18G9, that ho urged tho “mdiioct” 
Items of tho Alabama claims, sacrificing vv itliout licsitntion 
the English popularity winch had alwa} s boon dear to him 
Within a year 01 two ho felt compelled to opjioso the now 
admimslmtion of President Grant m sovoral particulars 
In tho expectation of gratifying tho picsident, tho Repuh 
licnn senators removed Sumner from his chairmnnsliip, 
and, like Sovvnrd, ho 2 >nsscd Ins later years m goncml op- 
jiosition to tho jiart} which ho had helped to oigamzo In 
December 1872 ho introduced a icsolutioii that tho names 
of victories over follow -citivcns should bo icmovcd from 
tlio regimental flags of tlio anny For tins Ins State 
Icgislaturo ccnsuroil him, but tlio censmo was rescinded 
just before his death Ho had boon from tho bogmnmg of 
tho Civil Wai tlio advocate of emancipation and of tho 
grant of full status to tho Negroes, and for tho Inst fow 
years of his life liis energies wore devoted to forwarding 
hig Civil Rights Bill, intended to givo tho ficedmon tlio 
same legal rights as tho whites Ho died at Washington 
on mil March 1871 

Siunnor’s spcccUos vlcro colloctod m 1850 under tlio title of Ora 
tiona and Sj>cccliea, to wliith wns nddod, m 185G, Jiccent Sjiemia 
and Addnsaes Ilis JJ'orla, 111 twelve volmiics, wore ii>sncd in 187fi 
See also Lcstci s Life af Sumner, 1874 , llnrslin's I i/c of Sumner , 
and Fiorco’s Jfrmot lat and Lcttcn of Sumner 

SUItIPTUARY LAWS are those intended to limit or 
rogulato tho jinvnto oxpendituic of tho citi/ons of a com- 
munity Tlioy may bo dictated by jiolitical, or economic, 
or moral considerations They hav 0 existed both in nncicnl: 
and in modern states In Qrccco, it was amongst tho 
Dorian races, whoso temper wns austere and rigid, that 
they most iirovnilcd All tlie inlinbilants of Laconia vv tro 
forbidden to attend drinking ontortnmnicnts, nor could a 
Lnccdromonian possess n house or furniture which was the 
work of more elaborate implements than tho axe and saw 
Amongst the Spartans proper, Biinplo and fiugal babits of 
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life "were secured rather by the institution of the pheidttia 
(public meals) than by special enactments The po^ession 
of cold or silver was interdicted to the citizens of Sparta, 
and the use of iron money alone was permitted by the 
Lycurgean legislation "Even in the cities v^ich had 
early departed from the Done customs,” says K O AluUer, 
“ there w ere frequent and strict prohibitions against es- 
pensneness of female attire, prostitutes alone being wisely 
excepted ” In the Locnan code of Zaleucus citizens were 
forbidden to drink undiluted wine The Solonian suuip- 
tuaiy enactments were directed principally against the 
extravagance of female apparel and dowries of excessive 
amount, costly banquets also were forbidden, aud expen- 
sive funeral solemnities The Pythagoreans in Magna 
Gr-ecia not only protested against the luxury of their time 
but encouraged legislation with a view to restraining it 
At Rome the sjstem of sumptuary edicts and enactments 
was largely developed, whilst the objects of such legisla- 
tion were concurrently sought to be attamed through the 
exercise of the censorial power The code of the Twelve 
Tables contained provisions hmitmg the expenditure on 
funerals The most important sumptuary laws of the 
Roman commonwealth were those which follow (1) The 
Oppian law, 215 bc, provided that no woman should 
possess more than half an ounce of gold, or wear a dress 
of different colours, or ride in a carriage in the city or 
within a mile of it except on occasions of public religious 
ceremonies This law, which had been partly dictate by 
the financial necessities of the conflict wuth Hannibal, was 
repealed twenty years later, against the advice of Cato 
Livj' (xxxiv 1-8) gives an interesting account of the com- 
motion excited % the proposal of tlie repeal, and of the 
exertions of the Roman women against the law, which 
almost amounted to a female imtxiU (2) The Orchian 
law, 1.8T B c , bmitcd the number of guests at entertain- 
ments An attempt being made to repeal this law, Cato 
offered strong opposition and delivered a speech on the 
subject, of which some fragments have been preserved 
(3) The Fannian law, 161 bc, limited the sums to be 
spent on entertainments , it provided amongst other 
things that no fowl should be served but a single hen, and 
that not fattened (4) The Didian law, 143 bc, ex- 
tended to the whole of Italy the provisions of the Fannian 
law, and made the guests as well as the gi^ ers of entertain- 
ments at which the law was violated liable to the penalties 
After a considerable interval, Sulla anew directed legisla- 
tion against the luxury of the table and also limited the 
cost of funerals and of sepulchral monuments We are 
told that he violated his owm law as to funerals when buiy- 
ing his wife Metella, and also his law on entertainments 
when seeking to forget his grief for her loss in extravagant 
drinking and feastmg (Pint, Sull , 35) Julius Casar, 
in the capacity of prafectui moribiis, after the Afncan war 
reenacted some of the sumptuary laws which had fallen 
into neglect , Cicero iinphes (JEp ad Att , xiii 7) that m 
Cffisars absence his legislation of this kind was not at- 
tended to Suetonius tells us that Caesar had ofilcers 
stationed in the market-places to seize such provisions as 
were forbidden by law, and sent hetors and soldiers to 
feasts to remove nil illegal eatables (Jvl , 43) Augustus 
fixed anew the expense to be incurred in entertainments on 
ordinary and festal davs Tiberius also sought to check 
inordinate expense on banquets, and a decree of the senate 
was passed m Ins reign forbidding the use of gold vases 
except in sicred rites, and prohibiting the wearing of silk 
garments by men But it appears from Tacitus (Ann , 
111 5, where a speech is put into his mouth very much in 
the spirit of Horace’s "Quid leges sine monbus Van® 
proficiunt ? ), that he looked more to the improvement of 
manners than to direct legislative action for the restnction 
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of luxury Suetonius mentions some regulations made by 
Nero, and we hear of further legislation of this kind by' 
Hadrian and later emperors In the time of Tertullian 
the sumptuary laws appear to have been things of the past 
{Apd, c vl) 

In modem times the first important sumptuary legisla- 
tion was— in Italy that of Frederick II , in Aragon that of 
James I , in 1234 , in France that of Phihp IV , in Eng- 
land that of Edward II and Edward HI In 1294 Pluhp 
IV made provisions as to the dress and the table expendi- 
ture of the several orders of men in his kingdom, the most 
remarkable of which may be seen in Guizot’s Civihmtvm 
en France, le? 15 Charles V of France forbade the use 
of long-pointed shoes, a fashion against which popes and 
councils had protested in vain Under later kings the use 
of gold and silver embroidery, silk stuffs, and fine hnen wares 
was restricted, — at first moral and afterwards economic 
motives being put forward, the latter especially from the 
rise of the mercantile theory In England we hear much 
from the writers of the 14th century of the extravagance 
of dress at that period They remark both on the great 
splendour and expensiveness of the apparel of the higher 
orders and on the fantastic and deforming fashions adopted 
by persons of all ranks The parbament held at West- 
minster in 1363 made laws (37 Edw III c 8-14) to restrain 
this undue exiienditure and to regulate the dress of the 
several classes of the peojile These statutes were repealed 
in the following year, but similar ones were passed again 
in the same reign They seem, however, to have had little 
effect, for in the reign of Richard IL the same excesses 
prevailed, apparently in a still greater degree Another 
statute was passed in the year 1463 (3 Edw IV c 5) for 
the regulation of the dress of persons of all ranks In 
this it was stated that "the commons' of the realm, as 
well men ns women, wear excessive and inordinate apparel 
to the great displeasure of God, the enriching of strange 
realms, and the destruction of this realm ” An Act of 
1444 had previously regulated the clothing, when it formed 
a part of tho wages, of servants employed in husbandry, 
a bailiff or overseer was to have an allowance of 5s a year 
for his clothing, a hind or principal servant 4s , and an 
ordinary servant 3s 4d , — sums equivalent respectively to 
50s , 40s , and 33s 4d of our money (Henry) Already 
in the reign of Edward H a proclamation had been issued 
against the “outrageous and excessive multitude of meats 
and dishes which the great men of the kingdom had used, 
and still used, in their castles,” as well as “persons of 
mferior rank imitating their example, beyond what their 
stations required and their circumstances could afford”, 
and the rule was laid down that the great men should 
have but two courses of flesh meat served up to their tables 
and on fish days two courses of fish, each course consist- 
ing of but two kinds In 1363, at the same tmie when 
costumes were regulated, it was enacted that the servants 
of gentlemen, merchants, and artificers should have only 
one meal of flesh or fish in the day, and that their other 
food should consist of milk, butter, apd cheese Similar 
Acts to those above mentioned were passed in Scotland 
also In 1433 (temp James L), by an Act of a parbament 
which sat at Perth, the manner of living of all orders in 
Scotland was prescribed, and m particular the use of pies 
and teked meats, which had been only lately mtroduced 
into the countiy, was forbidden to all under the rank of 

^ passed 

nf'i Roi cleithmg ” A Scottish sumptuary law 

of 1621 was the last of the kind in Great Britain 

Others have pointetl out that "luxury ’ is a term 
OTiirayd * *Eos°ehp'‘i'^ liwunes do not deserve to be dis 

of thfprerawtn^'^''®^ attenPon to the fact that the nature 
prevalent luxuiy changes inth tho stage of social develop 
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ment Ho ondcaTours to slion- that thero nltj tlifc6 periods in tlw 
history of Inxurj,— -one in iihich it is coarse and profuse , a second 
in ivlnoli it anus mainlj at comfort and clcgaiico , and a third, 
proper to periods of dccadoiico, iii nhicli it is ponerted to Mcions 
and unnatural ends The second of these began, in modern times, 
mtli the cmoreonce of the 'Western nations fioin i}io median al 
period, and in tlio aneiont communities at epochs of similar tmnsi 
tion Hosthcr holds that the snmiitiiarj lomslation irhich rcgtilarlj 
appears at the opening of tins stage iras then useful os promoting 
the TefoTination of habits Ho remarks that tlio coiitoraporaiy 
fwiiiation of strong Governments, disposed from tlio consciousness 
of their strength to lutcrfcro with the lues of then subject^ tended 
to cncouragi sucli legislation, as did also the lealousj felt b> the 
hitherto dominant ranks of the rising ncalth oJ tho citizen classes, 
who arc apt to imitate the conduct of tlicir superiors It is certainly 
desirable that habits of wasteful capoiidituro and frequent and 
n nuton changes of fashion should bo discouraged But such action 
belongs more properly to the spiritual than to the temporal power 
In ancient, especiallj Roman, lift, when there was n confusion of 
tlie two powers in the state s)stem, sumptnnry legislation wasmoro 
natural than lu the modern world, in avlucli those powers ha\o 
been lu general really, though impel fcctly, soiiaratod How far 
regulation of this kind could, and jiiight uscfulljibc earned out 
bj a spiritual power under purely moral sanctions, and whetlicr 
and to what c\tent social olliccs, pniato ns well as public, should 
bo diacnnunatod bj costuiiio, are questions avliicli need not bo dis 
cussed at present Pohiicnl cconoimsts are practicalh unanimous 
m their rtprobation of the pohej of Uglblntl^ o compulaion in thcbo 
matter! In a well knowai passage Adam Smith protests against 
the " impertinence and presumption of kings and nuinatera in 
protcuding to watch oaor the ecoiiomj of pmuto people and to 
restrain their evpeiisc, being themsohos alwajs and without aii} 
exception the greatest sjienilthnfts in the societj ‘ Yet ho does 
not Seem to liai o been ai erso to nil attempts to iiiiluonco iliroiigli 
taxation the cvpondituro of tlio hninblcr clnsbcs The model n 
taves on carnages, coats of arms, linn powder, plnjing cards, Ac., 
ought jicrhaiM. not to he regarded as resting on tho pmiaploof 
suinptiiar} laws, but onh as mentis of proportioning tavation to tho 
capaeit} of bcaniig the buixlcn 

Tlio M cJa<xiei on Itonian snmiitnnr} laws arc Gelllus, Aoefts AtUen, li 
24, and MnrroWus, Snibrn , III 27 On the similar English Icidslation Henri s 
Midorif 0 / Great Jlrltatn lun} tnohilly ho consultcit One or the host extant 
treatments of the whole snldect is that I 0 Itoschcr, In his cssa} Veber dm 
/lunis, reimbllslu d in his Aiistcliten Her 1 oil wirtfcwfta/l «ui dem ercMefttfichea 
Standjmnl fe (34 cd , 1878) (J ]v I ) 

SUJfV, a district town of Little Russia, m the govein- 
meut of Kliarkoff, situated 125 miles to tie nortli-west of 
the cliief town of tlie goaermnent, was founded in 1652 by 
Little Russian Cossacks It is poorly built, cbiofly of 
wood, but 16 an important centre for the trade of Great 
Russia avith Little Russia, — cattle and corn being sent to 
tbe north in exchange for various kinds of manufactured 
and grocery wares It has a classical pro-gjunnasnim and 
a technical school Its inhabitants, who numbered 16,030 
in 18Si, are engaged in commorco, in laiious kinds of 
potty trades, and in agriculture 

sun In the article AsTKOiroMr (vol ii p 768 sg) 
the sun lias been considered as a member of the solar 
S3 stem, and references are giien to various discoveries 
which have been made from tmie to time relating to its 
ph3'8ical and chemical constitution In the present article 
we propose to consider the sun as a star, and to state 
as briefly as may bo the views at present ield regarding 
its structure, and subsequentl3 to refer to the most recent 
observations dealing with tbe physics and chemistry of tbe 
various phenomena which are open to onr stud} 

Ea- Tbe sun as ordmarilj' Msible to us, bounded by the 
velopes photosphere, is only a small part of the real sun from 
observations made during eclipses it is now known that 
outside tbe photosphere are — first, an envelope, namely the 
chromosphere, which is mainly composed of hydrogen, and 
outside this another envelope, called the coiona, while 
there is evidence that outside these, and especially along 
the plane of the sun’s equator, there is a considerable ex- 
tension of matter which may or may not bo of the same 
nature as that of which the corona is composed 

These various parts of tho solar economy have been 
examined by tho spectroscope, and from this exammation 
two -Widely divergent views have atisen 
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'‘’Jew, tie true atmosphere of the Extent 
sun is limited by the chromosphere, and the constituents of sun’ 
01 that atmosphere consist essentially of the vapoure of tho 
chemical elements recognized on the earth It w ill be seen 
that on this mow the corona and tho equatorial extension 
observed occasionally are merely solar appendages In 
tho other view the atmospliere of the sun is extended 
to tho confines of the corona, tbe temperature naturally 
inci easing as wo descend, and it is held that towards the 
photosphere tho temperature is so high that the chemical 
olements are dissociated into finer forms of matter, so 
that descending va2)ours get more simple, ascendmg i apours 
got more complex, and it is only in tho cooler regions of 
the atmosiihere that lapoui-s resembling those of our tei- 
restnal elements can exist, wlulc near tho confines of the 
corona these vapours gne place to solid particles and 
masses Broadly stated, these divergent views have 
amen from tho application of two distinct methods of 
inqiiny In one method, light coming from eveiy' portion 
of tho sun, and reflected, let us say, by a cloud into tbe 
sjicctroscoiie, gn es us a spectrum full of absorption lines, 
and these lines are practically constant from 3 ear to year 
In the othci method, each minute portion of the solar 
economy has been examined bit by bit, and thus we have 
tho spectium of the siiots, tho spectrum of the promi 
lienees, tho apcctnini of the chromosphere, the spectrum 
of the corona All these sjiectra vary enormous!}', not 011I3' 
among themselves, but from }ear to 3 ear, and, when wo 
considei merely tho spots and prominences, wo nia}' say 
that thej vary from spot to sjiot and fiom jiiominente to 
prominence 

It wall bo obvious that tbe true mean density of the Mam 
sun cannot bo tho same on tho two hypotheses to which 
wo bai e referred If the atmosphere is practically limited 
by the photosphere, it has been found that tho dcnsit} of 
the sun is I 444, water being taken ns unity If we 
include tbe corona in the sun’s atmospheic, and assume 
that Its height is half a million of miles above the photo- 
sphere, then the volume of the sun is ten times that 
bounded by tbe photosjihere, and the density is reduced 
to a tenth of the value given above 

We next proceed to discuas tbe cbemicnl results obtained 
by the first method of inqmiy to which reference has been 
made For these results vve are of course dependent upon 
compansous of tbe lines given by various incandescent 
vapours with tho Fraunhofer lines seen la the ordinar} 
spectrum of the sun If by such means complete evidence 
IS aflorded of the existence of one of our clienncal elements 
in tho sun, it is obvious that no iiifounation is given as 
to its precise locnht}', further, if the high tempemturcs 
used in our laboratories to produce a spectrum should 
break up tho molecules of the vajiours ns known to the 
chemist into finer ones, and if tho temperature of tho sun 
were to do the same, theie would still be a considerable 
similarity between the solar and the terrestrial spectrum of 
any one substance 

The first (A) of the following tables gives tbe substances Clicmic^ 
present in the sun’s atmosphere according to(l)Kncbhofl, constitu 
and (2) Angstrom and Tlial4n 

Taclf a 


KircliliolT 

Sodinm, Iron, Calcium, Magnesium, Rickel, 
Bamm, Copper, Zme 

Anratrom 
and Thnleu 

Sodium, Iron, Calcium, Mnnucsium, Kickcl, 
Ciironiium, Cobalt, Hv drogen, Jtaugaiicso, 
Titanium 


tracing merely a small qiiantit}, gave the additional sub- 
stances show n m Table B 
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Table B 

jEIemcnli tahose Longest Ltncs coincide vnth Ffaunkgfcr Lines 


Corhivnly 

coincident. 

Alunumum, Strontiuiu, Lead, Cadmium, Cenum, 
Uranium, Potassinm, Yanadinm, PaUadinin, 
Jlolybdenum 

Probably 

coincident 

Indium, Lithium, Kubidmro, Ctesium, Bismuth, 

Tin, Silver, Glucinum, Limtlianum, Yttrium 

OT Erbium 


\Vuen we come to oring tue caemicai eviaenco logetner 
wluch has been acquired by the examination of separate 
parts of the solar economy, we find, as has been already 
hinted, that the apparent similarity in chemical structure 
suggested by the foregoing tables entirely breaks donn 
Not only is the chemical nature of each separate solar 
phenomenon different from that of any other, but tlie 
facts of observation are in all cases entirely new and 
strange, so that very little light is obtained towards the 
uuderstondiug of them from ordinary laboratory work 
We will consider the chemistry of the chief solar features 
in order 

CheniisUy of the Constituent Paris 

Stiectta The spectrum of the spots differs from that of the 
of spots ordinary surface of the sun chiefly by the widening of 
certain of the Fraunhofer lines in the spot spectrum, — 
some beiAg excessively widened The lines which are 
most widened change from spot to spot and from year 
to year The most extensile sun-sjwt observations of 
this nature have been earned on in Kensington, and the 
conclusions denved from 700 observations on spots be- 
tween 1879 and 1885 are as follows — 

(1) The ^ot spectra are very anliko the ordmaiy spectrum of the 
sun some F niunhofor lines are omitted , non lines appear, and the 
intensities of the old lines are cliangcd 

(2) Onlj vety few Imes, comparatively speaking of each cbenjical 
element, even of those nluch have manv among the Fraimhofor lines, 
were seen to be most indencd It was os if on a piano only a few notes 
were plajed over and over again, nlwais prodncing a different tnne 

(3) Au immense \&nAtioii from spot to spot was obsened be 
tween the most widened lines seen in the fust hundred obsenn 
tions. Change of quality or density will not account for tins 
Tflimlion To investigate this point tbe indiMdnal observations 
of lines 8^n in the spectruoi of iron were plotted ont on stnps of 
paper, and an attempt made to arrange them in order, but without: 
success, wr, even when the observations were divided into six 
groups, about half of them were left outstanding 

(4) If we connder the lines of any one snbstauce, there Is as 
much inversion between them os between the lines of any two 
metolS; By the term •'inversion* is meant that of any three Jinea 
A, B, C, we may get A and B without C, A and C without B, B and 
U witnont A. 

Vepr few Imes are strongly affected at the same time in the 
Mme s^^ although a great many lines of the same substance mat 
twelve recorded as most widened on each day 

(ej Alony of the lines seen in the spots ore i isible nt low temner 
1 hydrogen flame), and none ore bnghteLd 

Z tempemture of the ei^tric ariL 

(7) Cerfam hues of a substance have indicated rest, while other 

seen in the spectrum of the same substance m the 

mi A change of wave length 

(8) A la^ number of the lines seen m spots are common to two 

",r^^®"^®hinces with the di^cniion employed. ® 

(9) Tile lines of iron, cohalt, chromium, manimnese titaninm 

nickel seen m the spectra of spots are usually coinci’ 
fSoyed thed^pereion 

quUy^en iTs^ts^^^’aXtntl^m^L’^ Wnnmm most fre- i 
m flames, whilst m cobalt * 4 ®® frMuently seen 

marked increase m the solar aebnte ^ ^ ® 

8]it peSd ^th the sun- ! 


(13) At and slightly after the minimum the lines are chiefly 
known lines of the lanons metals 

(14) At and slightly after the mavimum tho lines arc chiefly of 
unknown ongm 

(15) On tSie hyiiothcsis under discussion the change indicates an 
increased temperature in the spots at the sun spot roavimnm 

The general result is that in iiassing from minimum to Changa 
maximum the lines most affected change from those of then* *vn 
ordinary chemical elements to lines nliose significance nre’‘l’®^, 
not known The accompany mg diagram represents graphio- 

rcARS 1073 80 1B60 I raai-? tear 3 lesM isba s ibss 



Most nidcncd lines, P-b region, in snu spot sjiectra. 

ally tbe disappearance of tho lines of iron, nickel, and 
titamuDi and tbe simultaneous appearance of unknoirn 
unes m the ^ot spectra in passing from minimum to 
maximum In tbe region of the spectrum for which the 
curves are drawn six lines were recorded m each observa- 
tion and therefore 600 in each senes of 100 observations, 
^ the curves the vertical ordinates represent not merely 
the number of mdmduol bncs recorded but the number 
ot occiOTences of lines of each substance The dotted 
curve shows the variation in tbe frequency of tho iron 
lines, at the mimmiim m 1879 practically all the 600 
lines observed were iron Unes, towards tho ond of 1881 
they had dwindled down to 30, and dunng the three 
foUowmg y.^ they fell to 10 The dot and dash cune 
^ows a similar ranation in the nickel hues, and the double 
bne curve that of tho titanium hues dunng tbe same 
penods The contmuous curve shows the gradual mcreaso 

yeuoi^whicb, from Its proximity to Dj and D,„ is called 

Dg The chromosphere 15 disturbed m -two wlvs Tat 

Wlran temed plimomau 

were produced' bw ^ they 

. out It IS clear that the same phenomena might be 
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Pronii 

nonces. 


produced by tbo very slow descent of matter from abo% e 
Tlio spectrum of these higher portions of the chionio 
sphere, whether produced from below or above, is more 
complicated than the ordinary one Tlie following table 
(C) gives the principal lines which have been recorded up 
to 1887 — 


ISGO 


llj drogon D, 
1474 (5316 D) 
5' b* 

DiD 
4633 4 
4890 3 
49231 
6017 C 


All lines 

Unknown 

klagncsium. 

3 out of 7 (Tlialun) 

Niokol, 

1 

„ 34 

Sodium, 

2 

8 

■ Barium, 

2 

26 

- Iron, 

2 

0 

„ 4G0 (Angstrom) 


6276 'i 


5233 6 
6179 9 
4021 3 


>• TJiikiiowii 


601 1 8 bnglit j 
After 1869 /4171 'I 

4924 6 I 

B-C I 


[Jiikiion]) 


B— rt J 

6019 Titanium, 1 out of 201 (Tlinldn) 

j- Calcium, 2 „ 74 


The first now line in this table is called in spectroscopic 
language 1474, because when this work was begun the 
only maps aa ailable avere those made by Professor Kirch- 
hoff, and this particular line fell at 1474 on his scale 
Since then these artificial scales have been discarded in 
favour of the natural one, aahicli is given by the wave- 
lengths of light of different colours In this the roforence 
number of the same line is 5315 9, aa’hich represents the 
wave-length in ten -millionths of a milhm6tro of that 
particulai quahty of light After this wo obseive three 
linos of inagnosiuin, only 3 out of 7 , no\t a lino of nickel, 
one only, how ea or, out of 34 , then two linos of sodium, 
although wo might naturally expect to got all the 8 lines, 
then two lines of barium out of 26 , and so on Almost 
all the other hnos haae origins aahicli are absolutely un- 
knoavn that is to say, aa o never got tliom in our torrestiial 
laboratories, and never, therefore, are able to match the 
bright lines in the chroinosphoro of the sun with any 
chemical substance In 1871 the sun was more actia'o, 
and this activity resulted in the addition of noaa lines, all, 
however, absolutely unknoavn to us, except one, which 
represents a lino in the spectnim of titanium , but in that 
case wo got one lino out of 201 in exactly the same aaay as 
avo got two only of iron out of 460 It is most important 
to note that practically none of the lines showTi in table 
C are among those aaliich are widened in spots 

The prominences are of two kinds — those aaliich are 
relatia ely quiet and gia o almost exclusively the lines of 
hydrogen and those in aaliich the motions are as a rule 
a ery anolont The spectrum of the latter class generally 
includes a largo number of metalhc lines , honco they are 
generally called metallic pronimonces The first stage of 
metallic prominence is usually the appearance of three 
lines of the following wave-lengths — 4943, 5031, 5315 9 
As the prominonco increases in magnitude and a’lolence 
other lines are added, until at times the spectnim seems 
full of lines Tlie rate of uprush of these prominences 
somotiincs reaches 250 miles per second, or nearly a million 
miles an hour, — figures which conaoy an idea of the 
enormous energies ina olved The lines seen in these piP- 
minences, although many are present in the spectra of the 
metallic elements, appear with greatly changed intensities 
the lines seen brightest in the prominences are frequently 
.-dun lines in the terrestrial spectrum Again it mnj be 
remarked that these are not the lines which are most 
wndened in spots In the case of the spectrum of niij one 


substance the number of hues seen usually m the promi- 
nences is very small ^ 

The general conclusions which liaie been denied from a 
discussion of the prominence observations made by Profs 
Tacchim and Eicc6, in connexion wnth the sun spot obsena- 
tions already mentioned, are as follows 

(1) Tlio chromosplicnc and pioniincnco siicctnim of nin one 
substnneo, ewept m tlio enso of hjdrogen, is unliko tlic onliimri 
spectnim of tlio substance For iiistniice, wo get two lines of iron 
out of 4G0 

(2) There arc inversions of lines in the same oleincnts iii llio 
prominonccs, ns tlioro are inversions iii tlio spots in cerfniii pro 
niinonces wo sec certain lines of n siibstonco without others, in 
coitnin other prominonces wo see the other lines without tho Crst 

(8) ^ ery fow lines nro stronglj nlficted at once, ns a rule, and 
a lory small proportion nltogothcr,— sinnller than in the case of 
spots 

(4) Tho prominonces nro less subject to sudden changes tlinn 
spots, so far ns lines of tho same clement aro concerned 

(6) Thoro IS a change in tho linos nlllcted according to tho sun’s 
spot penod 

(6) Tho lines of a siibstanco seen in the prominences nro those 
which in our laboratories licconio coiisidcmbij bnglitcncd when wo 
change tho arc siicctiiim for tho spark spectrum 

(7) None of tlio iron lines ordiiinnlj i isiblo in prominonces nro 
scon at tho tompornturo of tho oxj hj drogon ilnmc Some of tho 
oxy hjdrogen flamo linos arc seen in tho spots, but none have cicr 
boon seen iii tho prominences. 

(8) A relatively largo number of tho lines ordinanlj seen nro 
of unknow n origin 

(9) hinny of tho lines scon arc not ordiiinnlj scon amongst tho 
Fmiinhofor linos Some nro bright lines 

(10) As 111 tho spots tho II and li. lines of cnlciiini in Jho ultra 
Molot nro nlwnjs bright in tho siwt spcctmin, tho other lines of 
calcium mid tho other substances being darkened and widened, 
so it would appear that tho lines II and K of cnlciiim nro nlwnjs 
bright in tho prominences in whieh tho other lines nro goncmllj 
nnnflbctod 

(11) Many of tho lines nro common to two or more elements 
wnth tho dispersion which has been cmplojcd 

The spectrum of the inner corona indicates that it is Co* 
chiefly composed of hydrogen All tho hjdrogen lines 
are soon in it, and up to a certain height tho H and K 
lines of calcium, proving tho presence either of calcium 
or of something that exists in calcium which wo cannot 
get at in our temperature 

In tho outer corona most of the lij’drogen lines dis- 
appear , but one, tho green line F, remains for a consider- 
able height side by side with tho 1474 lino, indicating, as 
far ns wo can seo whoro c\ ery thing is so doubtful, that 
tho constituonts of tho outer corona consist most probablj 
of hjdiogon 111 a cool form and tho unknowsi stuff which 
gives tho 1174 line Wo also know that the outer corona 
contains particles which reflect tho oidiimry sunlight to 
us, beenuso in 1871 Dr Janssen, and in 1878 Professor 
Barker and others, sow tho dark Fraunhofer lines in the 
spectrum of tho coiona Wo must nnagine, therefore, that 
soino part of that siiectruni depends for its existence on 
solid particles which not only giio a spcctriiin like that of 
tho liino-light but have the faculty of reflecting to us 
tho light of tho underljnng iiliotosphcrc It was also put 
beyond all question in the eclipse of 1882 in Fgjjit that 
this corona has another spccti uni of its own There arc 
bright bands in tho spectrum, showing that with these 
additions it is not a trulj continuous spectrum like that 
of tho lime light, and that its origin is therefore in oil 
probability very comiilev 

yUiocintion and Dicfi of Phenomena 

Obscriations of prominences, spots, and other pheno 
mcna which require continuous iin cstigation inio bcciiJ'^J*^^^ 
carefully mode from day to daj for seicral jears, nnd,„p „3 
one conclusion armed at is that when and where the 
(disturbed) spots aro at the maxiimiin the faciile and 
metallic prominences nro also at the maxiimini \\Iien 
the maximnin changes from north to south latitude in tho 
spots it also changes from north to south in the metallic 
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prominences and the faculm These observations, there- 
fore, establish not only an important connexion between 
spots, metalhc prominences, and facul-e but also the fact 
of the wonderful localization of these phenomena upon 
the sun. The spots are never seen higher in htitude than 
40° north or south, and thej are invanably seen in smaller 
quantity at the equator Similarly, the facnl e and metal- 
he prominences do not go much beyond 40 north or south, 
and their minima are also at the equator Hut this docs 
not hold good for prominences of the quiet sort and the 
veiled spots,— that is, spots without umbre or verj highlj 
developed penumbre They extend from one pole of the 
sun to the other , hence there must exist a great difference 
between metallic and quiet prominences and between dis- 
turbed and veiled spots 

Associa Although the more important of these solar phenomena 

Son of are limited to certam zones of the sun's surface, and al- 

iTCulized tjjougii they vary very violently, thej have a cycle or 
regular succession of changes, dnnng which the particular 
zone of the sun on which they appear alters "When there 
is the smallest number of spots on the sun — ^that is to say, 
when there is a sun spot minimum — the spots that apiicar 
are seen in a high latitude, and the latitude decreases 
gradually until we amve at the next minimum Thus 
there are tw o perfectly distinct spotted areas, one corre- 
sponding to the end of the old period, the other to the 
beginning of the new period. At the maximum period 
of sun spots the latitude of the spot zone is about 13° 
Activity in the solar atmosphere, therefore, appears to 
begin in a high latitude — say about 30° or 35° — and veiy 
soon reaches the maximum in about latitude 13° , then it 
gradually dies away until spots, metallic prominences, and 
facuhe — all of reduced intensity — chug prettj near to the 
solar equator, and at the same time we get a new wave of 
activity, beginning again in a high latitude This asso- 
ciation of what maybe called localized phenomena is quite 
in harmony with a similar association of phenomena which 
are more or less generally distnbuted over the whole sur- 
face of the sun I 

Pores, which are in reality nothing but small sun spots, 
may occur m any part of the sun, and are always accom- 
panied by a sUght waviness in the chromosphere Veiled 
spots — spots which never attain full development — are 
also universally distributed over the sun’s surface and are 
accompanied by small prominences (see below) 

Penod The main periodiaty on the sun is that of about eleven 
which elapses between two successive maxima or 
^ ® minima When the sun is quietest, there are very few of 

the ordmary tree like prommences visible, and there is an 
especial dearth of them near the poles and the equator 
There are facul'e, but they do not present their usual 
bright appearance, and are confined to the regions between 
latitudes 20 IT and 20° S On examining the chemical 
nature of the matenals in the chromosphere at such a 
period by means of a spectroscope, we see only the four 
lines of hydrogen and the hue Dg, whose chemical signifi- 
cance we do not know Practically speakmg, there are 
no spots visible and the disk appears to be perfectly pure, 
except the darkening towards the hmb produced by 
absorption in the sun’s atmosphere As there are no 
s^ts, or only very small ones m high latitudes, it follows 
that there are no metallic prominences 'The spectroscope 
searching right round the limb of the sun gathers no 
ludicahons of violent action — no region giving many hues 
—nothing but the simple spectrum of hydrogen Obser- 
vations and photographs of the corona taken at solar 
echpses occumng at mmxmum spot periods indicate that 
at two difierent sun-spot mimma the appearances pre- 
sented by the corona are very much ahke A diawine 
made dunng the echpse of 1867, before the appbcation of 


photography to solar investigations, exhibits a similar 
appearance to an absolutelj trustworthy pbotograjih ob- 
tmned at the eclipse of 1878 At the mimmum period 
the chief feature is a very great extension of tlic corona 
in the direction of the solar equator, and a wonderfully 
exquisite outcurving right and left at both jiolc* It 
probable that the equatorial extension pictured in the 
above-mentioned photograph is, after all, only a part of 
a much more extended plionomcnon, one going to almost 
incredible distances from the sun itself At the cclijise of 
1878 precaution was taken to shield the eye of the 
obsen er from the intense light of the inner corona, winch 
is sometimes so bright as to Ikj mistaken for the sun’s 
hmb, by erecting a screen winch covered the moon and a 
space 12' high around it Tlie ob'icner. Professor New- 
comb, saw on both sidas of the dark moon a tremendous 
extension of the sun’s equator, far greater than that re- 
corded in the photographs taken at the same time Hut 
the extended portions may have been so delicately illu- 
minated that they could not imprc.-s tlicir image on the 
photograplnc plate during the time it was exposed, or that 
the light itself IS poor in chemically active rays The 
extension, ns ob'-erved by the shielded eye, amounted to 


SIX or sev cn timas the diameter of the dark moon In a 
more favourable ■situation the same extension, but to a 
less extent, was observed vntliout the aid of a screen At 
a sun spot minimum, therefore, there exists a great equa- 
torial extension of the corona cast and vv est 

The time between the minimum and the maximum sun-Tranq 
sjKjt periods is three or four years, and that from maxi-''®® 
mum to minimum <5even or eight y car«, so that the sun 
increases in activity much more rapidly than it afterwards penoil 
decreases in pa‘«mg to the next minimum Starting, 
then, about half way between minimum and maximum, 
wo find an increased activity m every direction The 
quiet prominences, consisting of hydrogen, arc more 
numerou«, and the fuculas arc bnghtcr If at this time 
we examine the spectrum of the chromosphere, we find 
hydrogen and Dg arc not the only constituents we get 
other short lines, the chief being the tlircc lines of mag- 
nesium 6j, by, The spots arc more numerous and are 
in a lower latitude, having moved from near 35° to about 
25° Metallic prominences now constantly accompany the 
spots, and the number of bngbt lines visible in their 
spectra gradually increxses from month to month These 
changes are accompanied by changes in the corona, which 
afiect not only its form but also its spectrum At the 
minimum spot penod the corona gives an almost continu- 
ous spectrum, differing only in the presence of a few dark 
lines, and occasionally a few not very obvious bnglit lines, 
whence wc conclude that at the minimum the corona is 
not entirely gaseous In passing from the minmmni to 
the maximum the spcctnim is no longer continuous bnght 
lines begin to appear, emanating from the incandescent 
gaseous portions of the corona, and at the same time there 
IS an increase m brilliancy At this period there is no 
longer any remarkable equatonal extension, although here 
and there streamers of strange outlines occur A drawing 
of the eclipse of 1858, a period between minimum and 
ma.ximum, shows m middle latitudes, both north and south, 
four remarkable lummous cones standing with their bases 
on the chromosphere The amount of hght and structure 
in the coroua has increased to such an extent that the 
beautiful double curves seen at the poles at the minimum 
are now hidden m a strong radiance 

During the maximum period all the solar forces are Maxi 
uomg their utmost, and we see m prominences and spots, 
and indeed in every outcome of action that we can refer 

gigantic energies being at 
worK. ihe ordmary prominences, instead of clmgmg to 
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tho equator, now occur most frequently at tlio iiolcs The 
faculfo aie brighter and are more uidely distributed, and 
the cliromospbcre is iicbor iii lines The spots at tbis 
period occupy broad zones witb mean latitudes of about 
18“ N and 18“ S There are no spots near the poles and 
none near the equator , but largo spots, indicating a state 
of Molent agitation, surrounded by gigantic faculre, follow 
each otlier m those zones Each of these indicators of 
solar activity is accompanied by a proniinonco At this 
time also we note the greatest ^elocltlcs of down-rush m 
tho lapours which form the spots and of up-rush in those 
which form tho prominences These changes are accom- 
panied by corresponding changes m tho corona, and, 
fortunately, wo have photographic records for two periods 
of ma\inium, — 1871 and 1882 In these tho streamers, 
instead of being limited to tho equator or to nud-latitudes, 
OMst in all latitudes, so that the}' practically extend to 
every part of the sun Their directions, which may be 
called lines of foico, are very laried, some being straight 
and some curied , but it is difhcult to unraiel the ajipeai- 
ances, because what we see are onl}' projections of the 
actual things, and this is especially the case w'hcn tho sun’s 
pole IS tipped towards oi away from tho earth to the 
greatest extent In tho eclipse of 1882 tho corona in- 
dicated a more equal distribution of action than that of 
1871, but the general result was tho same 

After the uia\iniuni period there is a gradual falling off 
of all tho \arious energies, tho mean latitudes of the spots 
decreasing until they icach 8“ N and 8“ S , then another 
series of spots breaks out about 35“ N and 35“ S lat , and 
the cj do begins anew 

Genet al Theoty 

It has been very generally accepted for some time that 
sun-spots are depressions in tho photosphere, produced by 
downfalls of cool material Tho following sketch shows 
how, if wo accept this mow and also tho hypothesis that 
tho chemical elements are dissociated in tho lower parts 
of tho solar atmosphere, many of tho more important solar 
phenomena may be explained and correlated 

Wo know that small meteorites in our own cold atmo- 
sphere are heated to incandescence by friction, that is, by 
the converaion of their kinetic energy into heat, and it is 
therefore not difllcult to imagine that enormous masses, 
falling with great a olocities through tho sun’s highly heated 
atmosphere, would bo competent to give rise to such dis- 
turbances ns those with which wo nro familiar on tho sun’s 
surface This cool inateiial is produced by tho condensa- 
tion, in tho upper cool regions of tho sun’s atmosphere, of 
the hot ascending a nponrs produced at the lower levels, 
and this is probably tho mam source of supply of spot- 
producing material Tho faculm and other disturbances of 
the general surface do not precede but follow tho formation 
of a spot, so that a spot may bo considered as tho initial 
disturbance of tho photosphere in tho region where it is 
obsen cd Large spots almost im ariably appear first ns 
little dots, frequentlj in groups, and then suddenly grow 
largo The little dots, according to tho view' of spot forma- 
tion now under discussion, are formed by small masses 
w Inch precedo tho main fall Tho heat produced by friction 
w ith tho atmosphere and tho arrested motion causes up 
rushes of heated vapours, which eventually cool and con- 
dense, and afterwards fall to tho photosphere and produce 
fresh disturbances Dow n rushes of cool material must take 
place all over tho sun’s surface, and, although tho most 
1 lolent results of such falls nro restricted to certain regions, 
minor disturbances nro distributed over the whole surface 
These gencrallj distributed i-ihenomcna are well known to 
bo merely different degrees of tho same kind of energies 
that operate in producing tho more restricted ones 


We will now review the several phenomena in turn 
beginning with the most widely distributed 

Besides tho general darkening near tho edge of tho sniisdi-sk FfTtu 
the surface is scon to he strangely mottled Sear tho poles ear dow 
the omintor, and m fact unu orsallj Jlorcoi or, small bln. k .pcE rash 
called flrjwiwto/ioJM or porri, are oierj where iiMblo, and 8110^0 
Mopic oxaiinnation shows that ever} one of these is a tine spot 
Tho lino mottlinra frenueuth indicate tho e\istenco of iiowerful 
currents in that tno\ take dchuito directions, sometimes in straidit 
lines, sometimes in lines siimcsting cj clonic sinrls In addition 
to tho pores spots of irsmiidg} kind, called veiled -timli are some 
times seen, and it is probable that in such cases the fon.e of the 
down rush is insuflicicnt to depress tho photosphere to an e\tcnt 
competent to giao rise to tho owlimirj dark spots Some spots 
appear as large pores, that is, thej consist of nothing but iinibri , 
others appear ns well developed veiletl S 2 >ots, consisting almost iii- 
tirolj oi penumbra Tho obi ions largo spots consisting of iinibm 
and penninbra follow next 111 ortkrol intcnsitj, and, ns has bicn 
previouslj pointed out, their npiicnmnLO is conliiicd to definite spot 
zones jriiuito obsen ation, therefore, shows that tho whole of the 
sun's surface is traxersed bj down rushes of xnrjiiig intensities, 
from almost infinitesimal dimensions to tho most powerful that wo 
can conceive Some of the ordinarj spots do not appear to be in niij 
xnolcnt state of amtntioii tho penumbra niul umbra nra well di 
fined, and tho ridge of faeulni round such a siwt docs not imluato 
any disturbance by cither lateral or coiixoxion currents Other 
spots, hoxvoxor, indicate xer\ violent commotion, tho penumbra 
and umbra being trcmendouslx contorted and mixed iiji In this 
kind of spot tho disturbance often affeils enormous mens of tho 
sun’s surlace , one spot in 1861 was 110,000 miles across, and tlie 
commotions were so great that thej could bo iletcetcd bx exc ob 
scrxution with the telescope It appeal's ns if the nmtirial earned 
in the iirst iiistnnco below the lex cl of tho photosphere iirodiiccs 
a disturbance in tho interior regions, which exhibits itself nt tho 
surface by an increase in tho qimntit} and brillinnc} of the siir 
rounding faculni As a spot dies nxxn} it is replaced bj fnciilm, 
and these remain long otter the 8i>ot has closed up It often 
happens that now spots break out in the places occupied bx pre 
xaous spots Tho spot-prodiieing material in its deseent is dis 
sociatcd either licforo or xvhen it reaches tho photosphere, and the 
rapiditj and energy of tho dissociation depend ujion thcxclocit} 
xxitli which it traxols Graxitation is of course the main factor 
operating in tho production of a doxxai nisli Tho x cloeilj nrodiii cd 
bx graxitation in matter falling from great heights niKixo tho 
pliotosphcro must bo xerj great, and in coiiscqiionrc tho kinetic 
energy of the moxing mass must also bo great The motion is 
iinpmcd b} friction xxith tho gases 111 the suns atniosplure, and 
some or jiorhnps nil tho kinetic cnergj becomes heat Tho heat 
thus dox eloped must proiluco sudden expansions, and tho initial 
doxxnnish is surroundcxl bj up rushes along the lines of hast 
resistance Tho ellcots of such down rushes xarx 111 degree accord 
ing to tho qunntit} of matter falling mid the liciglit Irom whuh 
it falls 

Equnllj too there nro observed dilhrcnl degrees of tho efTcct'i of Flfti-i 
np-rushes All oxer tho suns surface nro seen domes of faculre, uj 
either separate or in groups, and there is indication that tliij 
are liottor than tho rest ol tho surface, for tho bright lines of 
ii)drogon nro soon to surmount them It is probablx owing to this 
that flic chroniosjdicro exhibits a billowj oiitliiio xxhin under con 
ditions of little disturbance The next condition of iiicreasid 
action oxliibits itself in tho growing complexitj of the cluniunl 
nature and of tlio form of tho chroniosphcrL Oceasionnllj the xxholo 
lex el of tho chromosphere ox or a largo region seems to bt qiiutlx 
raised, and observation prox cs this to be duo to tlie intrusion of 
other X nponrs 'Tliero is cither n gradual cxaporation from the 
pliotosphcro or n gradual xnporizalion or cxpaiiMon of slow lx fill 
ing mntonnl ox er largo regions, raising the lex el of the sea of bx dro 
gen The chroniospTiero then appears to contain diflirent Injers, 
nml tholowcr xvo descend towards tho photosphere the less we knoxx 
about tho substances that exist then. *1 ho next degiae of disturb 
mice IS seen in xvhnt nro callwl thooKir^ pnminienci^, which xm 
frcqucntlj occur 111 regions xx here the bt ginning of n disturbance has 
been proxiouslx indicated bj tho njqicnrancc of domes and inetallii. 
strata As n rule tho quiet proniinences art not xtrx high — not 
hi"hcr than 40,000 miles— ami mnnx of them rescnibh trees Tlitj 
nro almost ontirelx comnoswl of hx drogen, or at least of n •"iil'-taiuo 
xvliich gix cs some of tho lines obverx cd in the spectrum of hx diogcn 
Such a prominence groxvs upxvards from the photosphen , Iwing lir t 
of n small height, then getting higher and often broader and linallx 
n kind of condensation cloud niaj form nt the top 1 lie niuranl 
xelocitx of tho gases forming flu. so proinincmcs w '*0 

creat W hen n pronnnciico disapjaar-. it does not follow tint tin 
substances of which it was comiioscd liavi, al-o disipin-ared ant 
there is evidence to shoxv that the apixarent disapj^icinnc is dii 
to n reduction of temperature. Tht most mteiist dcgrcv of a. ti a 
of an up rush is esmbited bj flit inttallii proinimntn bi h 
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coittain other substances in addition to hydrogen They are seen 
mounting iipurords to cnormons heights mth almost incredible 
lelocitie^ and their ascent is accompanied by violent latoral 
motions. Such prominences haio been seen ivitli an upward 
1 elocity of 250 miles a second, and of a height as great os 400,000 
miles. There is also evidence that some prominences consist of 
mixed np rushes and dovm rushes, and it may turn out eventually 
that this IS the case in all the metallic prominences 
Inter According to the gravitation-disaociation theory of the 
relations formation of spots, we ought to find that the effects, in 
■various degrees, produced by down-rushes of associated 
matter are related to the effects, in hke degrees, produced 
by the corresponding up-rushes of dissociated materials 
Comparing, then, the facts already slated, we have — 


FtTects of Down rash 


I Pores 

2. NcUed spots 

3. QnJet spots. 

4 nistoibed spots. 


EOhets of Up-Tush 


1 Domes. 

2. Mstallle strata and small pro- 
minences. 

8 Qnlet prominences 
4. Uetallle prominences. 


It 18 a fact that the pores and domes arc very close!} associated 
over all parts of the snn, and that the domes are most prominent 
m places prenonsly occupied by spots. AH largo spots ore seen 
to Be accompanied by metallic prominences, when observed at the 
edge of the snn Tnero is alw a strict relationship between tho 
intensity of action going on in a spot and the associated prominence, 
so much so that a vetj violent change in a spot on the disk sonio 
times causes the hnght prominence linos to become risible in its 
spectrum The ordinary metallic prommence^ ns already stated, 
may consist of both ascending and descending material this will 
T,, , understood by likening the whole phenomenon to a splash 

Phj BIOS \Ve have previonsly scon that spots and metallic prominonccs are 
of a very mtamately connected as regards their occurrence in zones, and 
sun spot this intimacy is easy to explain by supposing things to happen in 
cycle the way here set forth Tlie height of th? solar atmospl.ore is 
greater over the equator than at the jioles , particles condensed on 
tlw outoide at the poles have therefore a reWvely small velocity 
when they fall mto the photosphere, and are able to nroduco onli 
Mres or veiled spots. Over tho equator the particles attain a 

o through 

atmosphere and undergo so much 
diKociation that on reaching the photosphere they are incom 
1 latitudes, theiefoin, tho falls of 
partidM shonld ho most effoolne in producing spots 
"rots at the poles anh equator ifex 
plained,— one of the best known facts of solar physics The falls 
^rticles, or uieteonc matter, into the snn increase 
we temperature of the atmosphere over the spots and promuicnees 

same tcKHro not 

w^nch of the mcrenscdhissociation 

ranto2,»i before reaching the photosphere If the 

roatsnal con^densed in thorn regions is to produce a^spot it must 
he removed to some place where it can reach (he photosphere with 
out being dissociates Hence from the fi«t appSo of I^ts 
Prom minimum there is a continual cCmb of latitude 

SS- 

donsed materials to lower 7 *^be con 

Examination of sun amt recSf“ 

give indication of mohoKawl, 

vvonld produce, tmd exaL,«ho?^oJ 

that th*e tendency of Kroul^raohen nv^^^^ 

^nce, although tho ^ the s^ts u polewards 

defimtely provetL tKerGiRttfTnTt«^l« 1 currents Las not been 
circnlation of this nature in tho exists some 

M hen once rtm r„vi. i “ “o solar atmosphere. 

they should rapidly met^sS 'nSwlv fo 2yf>otli«8is is true, 
increase the temperature of the lower ntad**"’!?* which 

of tboir kinetic energy into heat tho conversion 

material vnll he taken fi«(toThe TOre^n,^a 
tw, and therefore there will be towards the cqna 

Butwe know that 

..4 Sir 


crease of tompemture and possibly of tho height of the solar atmo 
sphere, dno to the incrensou falls, will cv entually become such that 
; the descending materials are dissociated before they reach tho 
photosphere The prodnction of spots must tlierofore gradually 
diminish until they finally disappear and end tho spot cycle At 
tho minimum period, therefore, pores and veiled spots, duo to less 
powerful energies, are at a maximum 
Records of eclipses, occumng when tho snn was quietest, show Eclipse 
that the condensing and condensed materials brought to the equator observo- 
by tho polar currents probably extend far beyond the true atmo tions 
sphere of the snn and are there collected, possibly in the form of a 
more or loss regular niig the section of which widens towards tho 
sun, the widest part being within the boundaiy of tho snn’s atmo 
sphere If wl aasiimo such a nng under absolntely stable conditions, 
there vnll be no fall of matcnnl, and therefore no prominences or 
spots. But suppose a disturbance caused, ns before, by collisions, 
winch most likely occur where the jiarticlcs In ought by tho polar 
currents meet the surface of tho nng Those particles then fall 
from where the ring first meets the atmosphore on to the photo- 
sphere, and form tho first spots. Eclipse records show that this 
action takes place about 80 lot According to this view, there 
are usually no spots above 80“ lot, hceaiiso there is no nng, and 
becaiiso the atmosphere is too low to give tlic height of fall neccs 
sary to produce spots There are no spots at tho equator for tlio 
reason that tho condensed matter has to jiass for perhaps millions 
of miles through strata of increasing temperature, and do not there 
fore reach tho photosphere before being dissoci-itcd Accorduigly 
wo ought to find that at and after tim maximum tho corona is 
bnghter and more truly a gaseous body on account of tho increased 
romperaturo This is in stnet accordance with oclipse observations 
extending ov or tvv en ty years According to this v low of tho solar 
economv, the snn ought to gi\ o out more licit at a maximum than 
at a minimum period, when tho number of falls is greatest on this 
point SCO tho article JlETEOiioLOt.\ (vol xvi. p 1 C7 sy ) 

JVie Sun’s Place among the Stars 
Tho relixtive nearness of the sun makes it convenient os 
a tyjio of those stars -vvhich on account of their great dis- 
tance arc less accessible to minute observation If the 
sun were at a greater distance, its spectrum would become 
much fainter and would not show so much detail, but its 
geucml character would not be altered its dark lines 
would not become bright ones In the atmospheres of 
the various members of the solar system, including tbo 
Ml til, there is a very considerablo absorption of blue light 
We know also that this condition apidics to the sun 
The light we receive under present conditions -we call Star ah- 
white , but, if Its own atmosphere and onrs were removed ®<wptlou 
or became so changed as to no longer absorb blue light 
the sun would appear blue H, on the other band, the 
absorption xvere enormously increased, so that ifc 
fended mto the green, the sun would appear red, hc- 
Muse every other kind of light would he absorbed If two 
kinds of absorption-one m the red, the other m the blue 
—were going on together, as they sometimes do in our 
laboratories, the sun would tlion appear green Although 
these changes are not of actual occurrence in the sun, we 
find Mch of thMe conditions represented among the Sars 
In the colomed stars, xvludi may be red, green, or blue 

TenT S)s?rption pheuo’- 

one the difference of temperature as indicated bv tha 
spwtnm a of pnms,, mpottaooe As .n oS lobom 
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and other substances it mav carbon 

fluted spectrum mSJ, o i ^ be safely inferred that a 
spectrui mJe than a hue 

attnosphere wbich Tjthi substances m the sun’s 
men, although represented by lines m its 
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Bpectrum, can bo submitted to low conditions of tempera- 
ture so as to give fluted spectra There can be little doubt, 
therefore, that a cooling of the sun would be followed by 
a change in its spectrum, which would cease to be one of 
lines and become one of flutings "While the sun was 
acquiring its present intensely heated state, it must at 
some period of its history have been m a condition of 
temperature in which its spectrum would consist of flut- 
ings, and similarly it must give a fluted spectrum at some 
future period when it has further cooled 
Solar ra The ordinaiy Frannliofor spectrum gii es the sum total of the line 
diation absorptions of all the various layers in the sun’s atmosplicre, but 
an 1 b 3 cvamining individual layers just off the edge of the disk wo can 
spectri single out the absorption lines produced by the lower layers. Thus 
the absorption produced by the hottest layer, the cliromosphero— 
hottest because nearest the photosphere— is indicated by its usually 
Biiuplc radiation spectrum uhen cvamiucd in this way If the 
sun wore made hotter, therefore, the gases uliich give the simple 
chromosphere spectrum uould have a larger share in the absorp- 
tion, and the mam features of the Fraunhofer spectrum would bo 
the feu dark lines corresponding to these bright ones This being 
so, a star which gii es practically the same absorption plectrum as 
the chromosphere of tlio sun must bo hotter than the avenge 
temperature of the sun’s atmosphere, — as hot as the hot^t part of 
ifc The bright central part of the sun is not voty much less tlian 
the whole voUime, but it is so much hotter that it gives out thousands 
of times more light than the atmosphere The cool vapours in the 
atmosphere give the dark Fraunhofer hnes hi their absorption, and 
oven if they are hot enough to give bnght lines when seen on the 
sitn's edgo they can only rcduco tlio intensity of tlio dark linos 
Hero the difference of area hetween the disk representing the cen 
tral mass and that representing the sun’s atmosphere is very ^all, 
and, the light from the central mass bomg so much more intense, 
vee do not ordinanh sco the endoncos of radiation, but, in pinco ol 
it. the absorption of the atmosphere. If, however, wo suppose the 
central mass to bo verj smoll comi>arcd with its ataosphero, the 
total radiation of the atmosphere may ho safficicntlj 
overcome the intonsitj of the light from tlio smaller central TOtt, 
so that the spoctnim of such, a star would contain bright lines 
from the ovtonor mixed np with the dark lines from the 
The spectrum of a star, therefore, does not alwaye depend u|»n its 
total SSor, hut npin the relative diamotcra of the Mutral mass 
and the outer atmosphere It is a question of sectional nrcM 
Stellar Observations of the spectra of a large nuinhor of 
spectra although there is a great 

they BtiU admit of arrangomeut in family groups. iMuta some 
stare mve lino absorption spectra, othora gne lluted and 

olhere again give bright lines They may ho convcmontly arranged 

ns follows — 

Eiamjit 
a Lyre 
Snn, Cnpclls, 

&C. 

IS3 Sold 


Class I. 
Class II 
Class ni 
Class rV 

Class T 


f Stars TVlioso spectra consist of a 
i thicl. absorption lines. ^ , - 

( Stars nlioso spectra consist of a large I 
i number of fine absorption lines f 

I Stars with nuted spectra, tbo maximal 
■) of tlio nutliigs being towards tlio red f 

I Stars with Huted speotro, tho iiioxluia 1 ^ orionls 
1 being tominis tho burn I 

f Stars whose spectra contain bright lines \ at,...™. 

' —(a) of hj drogen, (b) of unknnwE sub- 1 ^ I Jtic. 

\ stances. i 


This classification prohablj represents vue stars in order of tom 

ki^hs. the tluckncss of these In es is loij liable to vnnafaon in 
paJiug from one star to nnother The thickest lines }“ 

Lcctrum are II and K in tho ultra laolck hotli of equal thickness, 

thurand in others 11 u ithout K This is similar to uhat occurs 
in oiir laboratoncs uhen wo studj tho spectrnm of calcium, the 
substaiiccXTgiics tho hues A and li at the temperature of 
the clcctnc arc the blue lino of calcium is von 
nnd K arc scarcclj visible , hut on passing to a higher temperaTOTC, 
that of tho induction spark, H and K appear In those stare uhicli 
mvo H without K, namolj, those in class I, it is 
there is a roiy high temperature competent to soparato H and K, 
iiist ns H ana K were conjointlv separated from the hlno line ^ 
further indication of high tcmperitiiro in tho stare helon^ng t 
doss I 18 that tho few fines winch do occur in their ^ 

nlm^t tho e\act counterparts of thoso which occur in the hottast 
1 \ 07 . nf thn snn 111 drogen lines hcing cspccialli proniiuoiit Tlie 


S osed to bo dne to new combinations of tho ongninl substances 
ored possible by a reduction of temperature , tliat is, newlines 
are fanned at tho expense of tho old ones Tho hj drogen lines 
are rerj prominent in class II , thongh not so intense os in class I 
Tiio stars of these two dosses may bo grouped together and called 
h} drogen stars. Stare bclonmng to class ill exhibit unmistakable 
01 idcnce of carbon vapour Sodium and iron are also often present. 

All tho stars in this doss, of which fift} hie are known, agree in 
having a reddish tint Thoi are usually faint, nnd seldom exceed 
the fourth magnitude There is ondciice of tho existence of Carbon 
vapour in tho sun’s atmosphere, dependmg upon one solitai^ 
fluting, nnd hence stare of tins class probably represent what the 
sun would become if it were cooled Class III therefore represents 
a loiter temperature than classes II and I Class IV , coiitaiiung 
475 known members, includes tho stars giving fluted spectra with 
the darkest edges of tho flutings towards thonolet Thcongin 
of the substances of which thej arc mninlj composed is not at 
present known All tho principal bands art absolutolj unchanging 
iniiosition, although there is consnlcrablo lanation in thointcn 
sities. Tho hands in the spectrum appear to result from tho 
rhithmical vibrations of tho same substance, probabli a complex 
one. Besides this unknown substance, there arc also metallic lines 
In many of tho stare, the complete spoctnim consisting of tho 
handed spectrum superposed upon tho lino spectrum The metallic 
hues are gonorolly seen in tho spectra of soiliiim, iron, niagntsium, 
or calcium , the hydrogen lines are verj inconspicuous 
These considerations suggest tho question of stellar evolution S*' 
Comets and nobiila! are now supposed to consist of clouds of stones ovoi 
or small meteorites, and the diiferoncc hotw eon their spectra niaj tion 
ho iio to a difforcneo of tempomtiirc, that of tho nebula being 
highest Comets ordinanlj give tho spectrum of carbon, nml, if 
we imii^no sucli cometarj matter to suirouiid a central bright 
nucleus, wo have tho spectrum of a star of tho tliinl class On 
tho nebular hjpothesis, starting with onliimty cometaij matcnnls, 
the small masses resulting from tho first condeusations grantato 
towards each other, nnd their cnorgj becomes heat by the retardation 
of tlioir motion on coming in contact As soon ns tho condensed 
moss 18 hot enongh, it gix es a fluted spectrum, like stars of the third 
class. As the energy of condensation increases, the temperature is 
raised nnd the spectrum passes from that of a third clnre star to 
that of a second class star, nnd then to that of a firet class star 
On the subsequent cooling of what is then a star the succcssiyo 
stages will ho again passed through in inverse order According to 
this view, wo ought to find fewer lij drogen stare than carbon stars, 
because evorj star is a carbon star at two periods of its cMbtcncc, 
but a hydrogen star only once On this point, how ciir, notliiug 
definite can be stated, ns tho stars of classes I and II hni e, in con 
sequence of their greater brightness, rccencd more attcniion than 

**I^\sG6 a star of tho tenth magnitude in the constellation Now 
Corona suddenlj flashed up into n star of ncarlj the lirel ningiii inrin 
tilde , its spectrum as a tenth mamiitiido star diffi-red from its stars 
siioetram ns a first or second,— tho latter containing hnghl lines 
of hydrogcu In about a montli it nCTin hccanio a tenth nia^i 
tilde star nnd appeared ns if nothinglind happened to it Th 
can ho little doubt that hero there was n sudden mcrcaso of tom 
peratnro, ns evidenced hj tho spectrum hecoimng like that of 
the cliromosphero of tho sun Ton jeare a dc ' 

appeared in Cjgniis , it had never been scon before, but 
suddenlj ns a third or fourth magnitude star In 
gradually dwindled down to tho tenth 

&mo that of a nebula Tins mass was at a stellar distance, hut 
It cannot ho considered to have been a largo mass of iiic.aii(lc-ccnt 
matenal, for in that case it would have taken millions of jear^ 
instead of only one, to cool down to the tenth ningnitude A 
possible explanation of most of tho new and vannhlc stare is to ^ 
loiind in the meteonto thcoia tho iiiniimcrnble components of 
mo group of nietcontcs colliding with those of ‘‘"“‘'‘f 
wouldbo coiiipoteiit to give out light siiniciciit f 'f 

ro"i?2?i^VmoSer^ 

a meteor swarm with tho star already existing (T ^ L) 

SUN-BIRT), a name more or less in it'c for inanj 
years, t and now generally accepted ns that of a group of 


pt 1 r 

m s iliti 


1 Certamh since 182G (c/ Stephens, ffen 
209 ) Swainson (AW JIisl Uaiili'l and 

„o I’so c.alled bjjhe natives of A^a m allusion ^ 

shining plumage, but pyes no n French tlievlmve Wn mueh 

the Mndacas, ar name of c n cf 
irs^iccres given In 1C5S bi Uncoart as 5 urany/a 
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over 100 specie of small bird^ but ■when or by "wliom it 
vras first appbed is uncertain Most of them are remark- 
able for tlieir gaudy plumage, and, though those known to 
the older naturalists were for a long while referred to the 
genus Certlaa (Tpee-ceeepee, g r ) or some other group, they 
are now fully recognized as forming a vabd Family ifcc- 
iarinnda:, from the name Xertannta invented in 1811 by 
Illiger They inhabit the Ethiopian, Indian, and Aus- 
tralian Regions,* and, with some notable exceptions, the 
species mostly have but a limited range They are con- 
cidcre'l to have their nearest albes in the ileltphagidz 
{ff HoTrr-ZATE^ voL xu. p 139) and the members 
of the genus Zosterops , but their relations to the 
last require further inv^tigation Some of them are 
called “ Humming-birds ” by Anglo-Indians and colonists, 
but uith that group, which, as before indicated (Hosi- 
iriKC^BiET), voh xii. p 357), belongs to the Pfans:, the 
Sun birds, being true Pa*i^er, have nothing to do 
Thongh part of the plumage m many Sun birds gleams 
mth metallic lustre, they owe much of their beauty to 
feathers which are not lustrous, though y et almost as vivid,- 
and the most wonderful combination of the brightest 
colours — scarlet, purple, blue, green, and yellow — ^is often 
seen in one and the same bird. One group, however, is 
dull in hue, and but for the presence in some of its mem- 
bers of vellow or flame-coloured precostal tufts, which are 
vcrv characteristic of the Family, might at first sight be 
thought not to belong here Gracefnl in form and active 
in motion, Sun birds flit from flower to flower, feeding 
chieflv on small insects which are attracted by the nectar 
but this 13 always done while perched, and never on the 
wing as u the habit of Hnmmmg-birds The extensible 
tongue, thongh practically serving the same end in both 
gronps, IS essentially different in its qnasi-tubolar structure, 
ana there is also considerable difference between this or«mn 
in the },fdnnnndx and the Mehphnqidt 3 The nests of 
the f3un birds domed with a penthoui=e porch, and pensile 
^m the end of a Imugh or leaf, are very neatly built 
The eggs are generally three in number, of a dull white 
co«red mth confluent specks of greenish grey 

Ihe 2s«itmn\\dai form the subject of a sumptuous 
Monograph h\ Capt Shelley (4to, London, 1876-1880), in 
the coloured plates of which full justice is done to W 

beauties which these gloriously arrayed little bemes 
display, while, almost every available source of information 
having been consulted and tbe results embodied, the text 

^ ® coarse supersedes aU that 

had before been published about them This author 
divides the Family into three subfamilies — Ygodrepanin^ 
^ns^ting of a single genus and species pecuhaVKS 
containing 9 genera, one of which, 
number of species in the 

'ipider hunters ), with 2 genera includin»r H snecies— 

WncanTri! If of 2 species of South- 

of " hich fi, ^ appearance, and the affinity 

Its mode'bf mdiflca^of’ Promerops, 

vcrv nnltU tho-<* of +K a* character of its eggs are 
thO'C of the ordinary Ktclnnimda: In the 


RviHsh Museum Catalogue of Birds (voL ix. pp 1-126, and 
291) Dr Gadow has more recently treated of this Family, 
reducing the number of both genera and species, though, 
addmg a new genus discovered since the pubhcation of 
Capt She lley’s work. (a- ^ ) 

SUX-BFlTERZs, othennse the CaurIle,® the 3ury- 
pyga lielxas of onuthology, a bird that has long exer- 
cised systematists and one whose proper place can 
scarcely yet be said to have been detennmed to every- 
body’s satisfaction. 



— ............ — Sonnenreygei 9 bUD luai/ uuinor lo 

notice this form was Fernun, whose account of it, nsder the name 
of “Sormenvogel, ' was published at Amsterdam in 1759 {Oeser , 
Ax., de Surinam, w. p. 192), but was vague and meagre. In 17/2, 
however, it was satisfectonlv figured and described in Eozier’s 
Obs^ations sut la Physique, Ac. (v pL 1, p 212, pL 1), as the PUii 
Paon des roscauz — ^bv which name it was known in Cayenne ® A 


In ban I <fnon, lw*'Se ~bicb h perhaps outside of the 

?T ^ in Ifce J^Jan v^oiry^ndnw^^ ^ presence of 

bV r -s an or hry of the EJi.oMu^Peno^ wojraphers to resard tbe 
n Ga«ow,/.,r- :rorJ S 


x^a., ' - ■ ' 1SS2, pp 109 421, pis 

‘ 62 60 nl 


XIV/} 



Fig 1 — Sun Bittern {Eurypyga helias) 

269 ’l7o' I > Oiseauoi rm. pn 
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arRadT h the andpW it among 

Paiia. ^ ^ J’®®*' “ppcared the above cited naner bi 

? tr’i?hIrtorr£n“h'”^ his remote abode, was better SormS 
real OTSS cratemjiorary, whose ignorance, 

®'!®, ®“’ ®i his fellow-countrjTnan's pnontv in tte field is 

‘•r?i“Sr mad?!^rteiice that, wntog 

twii; 1 ’ jv>3can.v, BalToa turned the colonial name from one 

IM ie »as folloireil 
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ine oun-Bittern is about as biir as a smsil fwi -u i. at. 
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Cither in wai e like or zigzag forms ns somewhat to rcsemblo ccitaiii 
moths. Tlie bay colour forms two conspicuous pitches on cicli 
\nng, and also an antepenultimate bar on the tail, behind which is 
a suhterininnl band of black. The indcs are red , the hill is greenish 
olive , ind the legs are pale j ellow As m the case of most Soutli 
American birds, lerj little is incorded of its habits in ficedom, 
cvcojit that it frequents the muddj and wooded banks of nvers, 
feeding on small fishes and insects In captmtj it soon becomes 
tame, md has seieral times made its nest and reared its young 
(which, when hatched, are clothed with mottled down , Proe Zool 
Society, 1S06, p 76, id i\ fig 1) iii the Zoological Gardci s 
(London), where examples are gciicrallj to bo seen and their plaint 
ivo pipinp heaial It ordiiiarilj walks with slow and precise stc2»s, 
keeping its body in a horizontal jiosition, but at times, when ev- j 
cited, it avill go through a series of fantastic performances, spreading 
Its broad wings and tail so as to disnlay their beautiful markings 
Tins siiccies inhabits Guiana and tlie interior of Brazil, hnt in 
Colombia and Central Anicnca occurs a larger and somewhat 
diffcrcntl} coloured fonn which is known as E major 
For a long while it seemed ns if Eia iipi/ga had no near ally, hnt, 
on the colonization of New Caledonia bi the hrcncli, an extremely 
cnrions bml was found inhabiting most imrts of that island, to 
which it IS peculiar This the natives called the Ivagn, and it is 



Fio 2. — Kagu {Phvwchttuiijuhatits) 

the PJiinoJietui julmliis of oriiithologj Its original desenbers, 
JIM Jules Yerreanv and Dos Jlurs, regarded it first as a Heron and 
then as a Crane {Pev ct Mag de Zoologic, 1S60, pp 439 441, lu 
21 , 1S02, pp 142 144) , bu^ on Jlr Geoigo Bennett sending two 
live evamplos to the Zoological Gardens, Jlr Bartlett quickla dc 
tected in them an affinity to Eurypvga {Proc Zool Society, 1862, 
pp 218, 219, 1)1 vvx.), and in due time anatomiail iin estigation 
showed him to bo right Tlie Kagu, however, would not stiike 
the ordinatj observer as having iniicli outwanl resemblance to the 
Sun Bittern, of which it has nciUier the figure nor posture. It is 
rather a long logged bird, about ns Inigo ns an onlinnn Fowl, walk- 
in'' qiiicklj nnd^icn standing almost motionless, with bnglit red 
biU and legs, large oa cs, a fnll pendent crest, and is gciieralh of a 
liclit slate colour, paler beneath, and obscurely barred on its longer 
wing coverts and tail with a darker shade. It is only when it 
spreads its wings that those are scon to bo marked and siiottea 
with white, rust colour, and black, somewhat after the pattern ot 
those of the Sun Bittcni Like that bird too, the Kagu will, in 
moments of evcitoincnt, g«o up its ordinnia placid bclmiiour and 
execute a mriotj of Moloiit gcsbculatioiis, some of them oven ol a 
more extraordinary kind, for it will dance round, holding the tip 
of its tad or of one of its wings in a aval that no other bird is known 
to do Its habits in its own countrj were desenbed at some lengtli 
111 1863 bi Jf Tonnn {Vim Soc Sc. Eat Clierimiiry, i\ pp Pr «nd 
235).and in 1870 b\ J1 'iXtmo {Acte’s Soc Lvin Eordcaiix,\wn VV 
823 326), the last of whom predicts the spccdi extinction of this 
interesting form, a fate foreboiled also bj the statement of Jlcssre 
Laiard (Wis, 1882, pp 534, 535) that it has ncarlv divapiwarcd 
from the neighbourhood of the more settled and inhabited pirts 
The internal and external structure of both these re- 
markable forms has been treated m much detail by Prof 
Parker in the Zoological Piocecrfi/n/s (18Gd, pp 
Tran<iactions (vi pp 501-521, pis 91, 92 , x pp 307-310, 
pi 64, figs 7-9), as also by Dr Slurie in the latter p ork 
(vu. pp 465-492, pis 56, 57), and the result of their 


researches shows that thej, though separable as di&tinct 
Families, Bmypyfftd% and Mviochetidv, belong to Prof 
Huxley’s Geranomoi pihi, of pinch thej' must bo deemed 
the relics of terj' ancient and generalized types Their 
inter-relations to the Hallidu (Rvu,, lol \\ p 222), 
PsojyJnidx (Tau'vrPFTEK, qv), and other groujis there is 
not space hero to consider, any more than there is to specu- 
late on the bearings of tlicir geographical position It is 
only to bo remarked that the eggs of both Em >/pi/fja and 
E/mioclietiis have a xery strong Rallino ni>pcamncc — 
stronger even than the figures published {Proc Zoo! 
iSiociefy, 1S6S, pi xii ) pould indicate J') 

SUNDA ISLANDS, the collcctno name of«thc xvhole 
series of islands in the East Indian Archijiclngo pinch 
extend from the peninsula of Malacca to New Guinea 
They are divided into the Great Sunda Islands — ? c , 
Sumatra, Java, Borneo, Celebes, Bancn, and Billiton, with 
their adjacencies — and the Little Sunda Islands, of winch 
the more important are Bali, Lombok, Sumbiwa, Flores, 
Sandalwood Island, Adanara, Solor, Ravu, Pantar, Ac 
Sttxpa Strait is tho channel separating Sumatn from 
Java, and muting tho Indian Ocean with tho Jnxa Sen 
It is 15 miles broad between the southmost point of 
Sumatra and the town of Anjer in Join Bight in the 
middle is tho low-lying well-wooded I'.latid of Dwnrs in 
den Weg, othenvise Middle Island or Sungian In 1SS3 
Sunda Strait was tho scene of the most ternlic results of 
the eruption of Krakatoa, a xoltano on the west side of 
the strait Tho greatci part of tho island of Krakatoa 
was destroyed and two now islands. Steers Island and 
Chlmeyor Island, w ere throw n up 
SUNDAEBANS See Gvxexs, xol \ p 68 
SUNDAY, or Thk Lord’s D v\ {■>) tov yklov I'lpepa, dic^ 
Solth , i) Mystox)) ypepa, dies domintia, dies domimciis^) 
According to all the four oxnngelists, tho resurrection of 
our Lord took place on tho first day of tho week after Ills 
crucifixion (i) pia [twi] a-apparm !Mntt xxviii 1, Mark 
XXI 2, Lukex.Mx 1, John \\ 1 , -/iwt)/ o-a^/Mrov Mark 
xvi 9), and the Fourth Gospel describes a second appear- 
ance to His disciples ns having occurred eight days after- 
wards (John \x 26) Apait from tins central fact of tho 
Christian faith, tho Pentecostal outpouring of tho Si>irit, 
sox on XX eeks later, described in Acts ii , cannot liax c failed 
to gixo an additional sacrediicss to tho day m the eyes of 
tho earliest conxerts" "Whether the primitixo cliiirili in 
Jerusalem had any special mode of obscrxing it in its daily 
meetings held in tho tcmiilo (Acts ii 46) xxo cannot tell , 
but ns there is no doubt that in these gatherings the re- 
currence of tho Sabbath xxns marked by npiiroprinto Jewi'sh 
observances, so it is not imiirobablo that the xxorahip on tho 
first day of tho week had also sonic distinguishing feature 
Aftcrwnrds, nt all ex cuts, when Christianity had been car- 
ried to other places where from tho nature of the case dnilx 
meetings for worship xxeio impossible, the fir^t day of tho 
xxoek xvns oxerxxxhero set apart for this puriiose Thus 
Acts XX 7 shows that the disciples in Troas met wttklx 
on the first day of tho week for exhortation and the break- 
ing of bread , 1 Cor \vi 2 implies nt least some obserx 
nnco of the dnx , and the sokmn commcmoratixc character 
It had very enrlx ncqnirctl is strikingly indicated by an 
incidental exprc'^ion of the wTitcr of the Apocaly p'O (i 
10), who for tho first time gives it that name (“the I 'wd s 
dnx ") by which it is almost nivannbly referred to bx all 
xvritcrs of the century immediately succeeding apo-’tohe 


» Tlio Teutonic ami ScamlmaMnn iintmtis mloj.* f J?,?, 

m {Siindao, Sountag, SOmlag, U I tla Latin .nl.on> tl.c hlfr 

hmanclie, Domentca, Doiungo, &c ) , n rmM 

= From an cspne-lon in th. Ep.^tlc of Han.a1.a-. fc 1 i v oiIU 
most seem as if tlio nwensioii nl«o was Ulwxwl U fonu 1 
ken place on a Sumlav 
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times ^ Among the indications of the nature and imiver- 
sahty of its observance during this period may he men- 
tioned the precept m the (recently discovered) Teaching of 
the Apostles (c 14) “ And on the Lord’s daj of the Lord 
(Kara kv/xok^i ioi/x'ov) come together and break bread 
and give thanks after confessing your transgressions, that 
your sacrifice may be pure ” Ignatius (Ad Ifagn , c 9) 
speaks of those nhom he addresses as “no longer Sab- 
hatizmg, but living in the observance of the Lord’s day 
(Kara KvpioK^i (CiTes), on which also our life sprang up 
again Eusebius (E E , iv 23) has preserved a letter 
of Dionysius of Corinth (175 A.D ) to Soter, bishop of 
Rome, m which he says “To-day we have passed the 
Lord’s holy day, in which we have read your epistle”, 
and the same historian (HE, iv 26) mentions that Mclito 
of Sardis (170 a,d ) had written a treatise on the Lords 
day Pliny’s letter to Trajan m which he speaks of the 
meetings of the Christians “ on a stated day ” need only be 
alluded to The first writer who mentions the name of 
Sunday as apphcable to the Lord’s day is Justin Martyr, 
this designation of the first day of the week, which is of 
heathen origm (see Sabbath, toI vxl p 126), had come 
into general use m the Roman world shortly before Justm 
wrote The passage is too well known to need quotation 
(Apol 1 , 67) in which he descnbes how “ on the day called 
Sunday ” town and country Chnstians alike gathered to- 
gether m one place for instruction and prayer and charitable 
offerings and the distribution of bread and wine, they 
thus meet together on that day, he sajs, because it is the 
first day in which God made the world, and because Jesus 
Christ on the same day rose from the dead. 

As long as the Jewish Christian element continued to 
have any prominence or mfluence in the church, a tendency 
more or less strong to observe Sabbath as well as Sundaj 
would of course persist Eusebius (HE, ui 27) men- 
tions that the Ebionites continued to keep both days, and 
there IS abundant evidence from Tertullian onwards that 
so far as pubhc worship and abstention from fasting are 
conceraed the practice was widely spread among the Gentile 
churches. Thus we learn from Socrates (S' ^ , vi. c 8) that 
in his time pubhc worship was held in the churches of 
^Mtantmople on both days, the .dTwstohc Gunons (can 66 
[ooj) sternly prohibit fastmg on Srmday or Saturday (ex- 
wpt Holy Saturday) , and the injunction of the Apostolic 
Constitutions (v 20, cp u. 59, vu. 23) is to “hold your 
solemn assembhes and rejoice every Sabbath day (except- 
ing one), and every Lord’s day ” In the pnmitive church 
the social conditions were such as hardly to admit of the 
question bemg raised, in Gentile circles at any rate, as to 
the manner in which either the Lord’s day or the Sabbath 
ought further to be kept after the duty of congregational 
womhip (usually early in the mommg or late m the even- 
ing) had been discharged, but the whole matter was 
placed on an entirely new footmg when the civil power 
by the constitution of Constentino mentioned below, be<mn 

command- 
ment, holdmg as It does a conspicuous place m the decalocne. 

~ rf a. most p« “R 

garded as of merely transitory obhgation had never of 
hSiSr*^ attention of the fathers of the church, 
_^^re ^bermg the hberty given in the Pauline writing^ 

“the eight 

also in which Jkhs joyfnlness, the dnv 

Comp 

te'.’ss s™ “ "■ i»p «. 

the SaVbath let everr fnend of fTinii v. ohsemmce of 

the resurrection day, the queen and chief ® festival, 

find, a reference to the S S^vtn thi 
•which arc “set to the eighth ” ^ ^ 


“in respect of a feast day or a new moon or a Sabbath ” 
(CoL iL 16 , cf Kom. xiv 6, Gal iv 10, 11), they nsually 
explained the “Sabbath day" of the commandment as 
meanmg the new era that had been introduced by the 
advent of Christ, and interpreted the rest enjoined as mean- 
ing cessation from sin ^ But, when a senes of imperial 
decrees had enjoined inth increasing stringency an ab- 
stinence from labour on Sunday, it was inevitable that the 
Christian conscience should be roused on the subject of the 
Sabbath rest also, and in many minds the tendency would 
be such as finds expression in the Apostolic Constitutions 
(viii 33) “Let the slaves work file days, but on the 
Sabbath day and the Lord’s daj let them hai e leisure to 
go to church for instruction in pietj ” There is ciidence 
of the same tendency in the opposite canon (29) of the 
council of Laodicea (363), which forbids Chnstians from 
Judaizing and resting on the Sabbath day, and actu- 
ally enjoms them to work on that daj, prefemng the 
Lord’s day and so far as possible resting as Chnstians 
About this time accordingly w e find traces of a disposi- 
tion in Chnstian thinkers to try to distmguisli between a 
temporary and a permanent element in the Sabbath day 
precept, thus Chrysostom (10th homily on Genesis) dis- 
cerns the fundamental principle of that precept to be that 
we should dedicate one whole day in the circle of the week 
and set it apart for exercise in spiritual thmgs The view 
that the Clmstian Lord’s day or Sunday is but the Chris- 
tian Sabbath deliberately transferred from the seventh to 
the first day of the w eek does not indeed find categorical 
expression till a much later period, Alcmn being apparently 
the first to allege of the Jewish Sabbath that “ejus ob- 
servationem mos Christinnus ad diem dommicam compe- 
tentius transtulit” (compare Decaxogto^ voL tu. p 17) 
But the subjoined sketch mil incidentally show how soon 
and to how large an extent this idea has mfluenced the 
course of cml legislation on the subject 

Law relalmrj to Sunda;/ 

'pio earliest recognition of the observance of Sunday as a lecal 
duty u a constitution of Constantine in 321 A. 1 ) , cnactinji that 
all courts of jmtice, n^abitants of towns, and workshops were to 
^ at rest on Sunday (reHeraftifr die Solis), with an exception in 
favour of those engaged in agncultnnil labour This was the first 
of a long series of impenal constitutions, most of which are incor- 
por^ed in the Code of Justinian, bk. lu. tit 12 {Le Fcm^ lie 
TOrnmtntions comprise in this title of the code begin with that of 
^nstautinc, and Inrther provide that emancipabon and manutuis 
the onlv le^ proceedings permissible on the Lord’s dai 

J compiomises might bo made 

tetween the parties where no mtervention of the court wm necessarv 

be ex^bited in a theatre or circus If the emperoK birthd^fell 
m s. Suniki , its celebration w as to be postponed The seven^ava 
^fore and after Easter were to bo kept as Sundays In ^d i ? 

Immane regulation that prisoners were to be bron^'ht 
up for examinahon and interrogation on Sunday On the 
han^ Cod. in 1^ 10, distinctly directs the torture of robbera and 

A ccntuTy later m the Eastern emnirft i*— rsc+i, t ^ 
constitnhozis abolished the exemntion 
tamed in the constitution of Constantine 
ttat this esemphon was Penally presmed m 
stitntion of Archbishop MVonhani tk" “ «»?' 
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ful work 1)0 ob>t'mic(l from, so tliat in tlmm trading or Icgnl pro 
cccdtnga l)c not cirriod on, or nn^ ono condcmnru to death or 
pnnishnicnt, o^aIt^ oaths ho ndnuiiistorLd, except for pence or other 
ncccssnrs reason " M orks of ncccssitj (cspeLinllj in the enso of 
perishnblo innttrnls ornhere tinio was important, as in fishiiic) 
Were allowed, on condition that n diit proportion of the gam iiiado 
bi work so done was gnen to the church and the jioor The con- 
sent of parlies was iiisnnicient to gii c jurisdiction to a court of law 
to proceed on Siindai, though it was sulliLient in the cose of n day 
sanctified h\ the ecclesiastical nutlioriti for a tempomrj purpose, 

<■ f/ , a thanks ’ll mg for a intngo oi linn est 

In rnglnml ligislation on tlic subject began carh and continues 
down to the most modern times As carh ns the 7th centiirj 
the laws of Ina, king of the M'est .Saxons, proiidcd that, if n 
"thcowninn’' worked on .Siindaj bj his lords coninnind, ho was 
to be free aud the lonl to bo fined 30s , if a freeman worked without 
Ins lord’s tommand, the pcnalfj was forfcituro of freedom ora fine 
of COs ,nnd twice ns much in the case of n priest 1 he laws of iLthcl 
stan forlmle marketing, or-hilnlred folkmoots and huntiim, on the 
Sniidns In almost all the pre Conrnicst compilations tliero are 
admonitions to kiap tho daj hot\ 'jhc first allusion toSuiidnj 
in statute law projicr is tho Act of 28 I dw III c H (now repealed), 
forbidding tho mIc of wool at tho stnjdc on Sitiidas Tho mass of 
legislation from tint dale downwards mat bodiiidid, if not with 
strict iiecunci , at least for piiriKisi s of com eiiicncc, into fi\ c cla.sses, 
— Cecil siaslical, constitutional, jiidnial, social, and commercial 
The following sketch of the ligislation can soirceh presume to bo 
cxiiaiistni, but it willprobabh bo found not to oniitniij statute 
of iiniiortance It should Iw noticed that the tcniis “buiidai ’ 
and ‘ I^rdh daj 'are used in statutes Tho term “Sabhatli’ 
Occurs oul\ in orilinaiices of the long I’lrliamont “Sabbath 
breaking’ is soinctinic:, usnl as a popular expression for a a lolatioii 
of tin Uts for Sundae obsireamo, but it is objected to be lllack- 
stonc as l>eiiig legalle iiicorriet flood fridae and Christmas Daj 
an as a rule in thi sime leg'll jmsUion as Sundae In 1 iiglish laee 
Sundaj is mkoiud from midnight to midnight, not as in canon 
1 iw a re-p ra ad i 1 ho Acts mciitioiu d below aro still law 

unless np al of ane of them is pikm lalle mentioned 

/cckMas'irof — Ikforc the lb lonnation there apiicars to bo little 
or no i-tatutore recognition of Sundae, except ns a dae onwhuli 
trade was inferdictcd or natioiml sports directed to bo held Thus 
tho repealed Acts 12 Hu- II c C and 11 Ilin 1\ c 4 enjoined 
tlie practice of arehcTj on Sundae '1 he church itself he proeiueiul 
constitutions and otlier means dcelan d tho wnctite of the dnj, and 
was strong enough to eisit with its own censures those who fnilcil 
to ohscree <!uiwlae 111111 tho Rcforiiiatmn, howcecr, it hceaino 
ncccssare to enforce tho ohsere niieo of Sundae he tho state in face 
of the nui^tion mooted at tho time as to the die me or incnle human 
institution of the dae as a hole dae J”",? 

dmetod he injunctions of holh 1 dward 1 1 and nUrabeth, as well 
ns be Acts of rarlinment in tlieir reimis flniid C ldw 11c l(lho 
second Act ofUiiironmle ) enacted that all mb ibitants of the realm 
Were to cndcaeour themselves to resort to their mnsh church or 
chapel accustomed, or uinm irasoinhlo let thereof to some usual 
Tilato wiicre common jimer is u«icil c\ei^ S«iun>, mwn imii of 
mmisimunt bj the censures oftlie cliurcb This is still law except 
ms to Dis-enters (sio P and 10 1 ict. c. The samo pnnciplo 

eeos re enacted in tho Act of Umfonnitj of Jelnoibcth (1 
o) inth the addition of a temporal imnislmunt, e r-, a lino of twcle o 
Mncc for each olTencc This scetioii of tho Act is, howcecr, no 
oncer law, ami it apwars that the oiile l>onaItj now inciirrcil be 
non atlcmlnncc at clinrch is tho shadoeej ono of eeclwinsUeal 
censure 'i ami G Fdw 1 1 c. 3 directed tim keeping of all Smidnj s 
ns hole dae s, witli an csecption m fae oiir of hushaiulmcn, labourers, 
fishcrnieii, and other inrsoiis in hareost or other timo of iicw^ite 
At the ind of tlio reign of Elizabeth canon 13 of tho canons oflCOS 
(w Inch are ccrtamlj binding iiiion tho elergj , and probablj "1*0“ 
laile as far ns thee are not contmrj to the laee , ftit«tcs, and customs 

of tlio realm, ortlio rojnl prorogatiec)proeulc(l that 
pcr-onsevithm tho Church of bug and 

I^rd s daj, comnionle called Sundae, according to God s hole will 

and pleasure and the onlcrs of tho Church 

that behalf, that is, m licanng the wonl of God road niul 

in pne nto and public prae ers, lu acknowledging thoir ofieiices to G«1 

nnS nmendmont of tho same, m recoiieiliiig themsolres chantablj to 

their neighbours w boro displeasure hath been, in oftentimes rocomng 

tl.econnmm.oii ofthebodj and blood "f Christ, m e . 

HTiil Kick using nil godlj and sober cone crsntion ino Wng 
Parliament, as might be expected, occupied itself with tho 
question An onTinance of 1644, a Cl, directed the Hoc'l® ^ 
Sc colehritcd ns holj . as being tho Chnstian Sabbath Onhnanccs 
of 1050 c. 0, and 1050, c 16, contained e nnous imnuto desenphons 
Scnnws ajSinst tho sanct.tj of the LorxVs dnj , including trae oiling 
S “e amTj and profanclj'walking " The Act of Umfonmty £ 
Charles II aa and 14 Car II c 4) enforced the reading on ee err 
Lords dae m the morning and oeonmg pmjer nccordmg to th^o 
form in tlic Book of Common Prayer,— a dutj which had been pro 


e louslj enjoined by canon 14 By tho first of tho Cliurch Bnilding 
Acts (58 Geo III c. 45, s 05) tho bishop maj direct a third son ice, 


of t\\ 0 full 8cr\ iccS| each if ho so direct to includo a sormou Tlio 
Bunnl Laws Amendment Act, 1880, forbids any hunal under the 
Act taking place on Sunday 

Constitutional — Parliament has occasionallj sat on Sundoj in 
cases of great oniorgoncj , ns on tho demise of tho crow n In ono 
or two cases in recent jears dieisions m tin House of Commons 
liae 0 taken place carl^ on Sundaj moniiug Tho Ballot Act, 1872, 
enacts that in reckoning time for election procceduigs Sundays ore 
to be excluded A siiiulnr pioiision is contained m the Municipal 
Coniomtions Act, 1SS2, as to proceedings under that Act. 

Judicial — ^iks a gtnoral rule Simdaj for tho purpose of judicial 
proceedings is a dies non Legal process cannot ho sen cd or oxo 
ciitcd on Sundaj, except in cases of treason, foloiij, or breach of tho 
peace (29 Car II c 7, s C) Proceedings which do not need tho 
inton cntion of tho court are good, c g , son loo of a citation or 
notice to quit or claim to a oto By 11 and 12 Yict c 42, s 4, a 
justice inaj issue a warrant of apprehension or a scaroh warrant on 
Sundaj TIio Kiilcs of the Supremo Court, 1883, proiido that the 
oiliccs of tho Suiircmo Court shall bo closed on Sumloj s, that Sundaj 
is not to be reckoned in the computation of anj limited time less 
than six dajs allowed for doing aiij act or taking any proceeding, 
and that, where tho tune for doing anj act or taking any proceoduig 
oxiiires on Sundaj, such act or proceeding is good if done or taken 
on tho next daj B\ tho County Court Rules, 1886, tho only 
eoiinti court process which can bo executed on Sundaj is a warrant 
of arrest m an Admirnltj action 
fioeial — Under this head maj ho grouped tho enactments liaiing 
for their objett tho regulation of Sunday travelling and amiisomouts 
Tho earliest example of non ccclosmtical interference with recrea- 
tion appears to ho tho BooL of Sjioris issued bj James I in 1618 
Roj al aiithontj was gi\ on to all hut recusants to exercise themselves 
after ovciimg service in danemg, archeiy, leaping, i uniting, Maj 
games, IVliitsun ales, morris dances, and sotting up of Maj’polcs , 
blit bear and bull baiting, interludes, and howling by the moaner 
sort wore prohibited In 1025 tho first Act of tho reign of Charles 
I (1 Car I c 1), following tho lines of tho Book of Sports, inhibited 
meeting, assonibhts, or concourse of people out of their on n parishes 
on tho Lord s daj for nnj sjiorts and pastimes whatsooxcr, and any 
hear baiting, bull baiting, interludes, common plats, or other 
unlawful exercises and pastimes used bj any person or persons 
within their own panshes, under a penaltj of 3s 4d for etcry 
ofltnee Tho Act, it w ill bo noticed, imphcdlj allows snorts ^lier 
tliau the excepted ones as long ns oiilj pnnshioncrs take part m 
them An Ai-t which has had more impoitant conscqiionces in 
ixccnt jcarsisai Geo III c 49 (drawn by Dr Porto^, bishop of 
London) It enacts that nnj place opened or used for puWw 
entertainment and amusement or for public debate upon any part 
of tho I.K>nls dax called Sundaj, to which iiereons are admitted 
1)1 paimoiit ofmonej or bj tickets sold for monci, is to bo doomed 
a disordcrlj house Tlio keeper is to forfeit £200 for overj day on 
which it 13 opened or used ns aforesaid on the Lords dai, tlio 
manager or master of tho ceremonies £100, and oiorj doorkoe^r 
or servant £50 Tho nd\ ertismg or publishing any adi orhsement 
of such an ciitortniiimeiit is mnilo subject to a nciinity of £60 it 
has been hold that n meeting tho objott of which was 
g-iin (though there tvns a charge for admission), but «“ 
mtcntioii to intrwluco rtligious worsliq), 

nuj oslahlishcd or usual form, was not within the Act 0“ ““® 
iinnoiplo forms of worship most directly opposed to the prei ailing 
Llmg of tho conntn. such ns Mormomsm or Mohammedanism, 
are protected In 1876 actions were hrougM in the Comts of 
Queen’s Bench and Exchequer against the Bnghtoii Aqunnum 
^iiipam, and penalties recotered under tho Act The ponolhes 
wero^renutted Ej tho crowu , but, ns doubts 
power of the crown to remit lu such a case, 38 and 39 Tict c 
SO was passed to remove such doubts and *<» 
to remit in whole or in nart pcnnltiM recovered 
tho Act of Geo III Tlio niVs made hj ° S 

made ht local authont.es for tb® e®''®*^*?®*** ®“be“t^ 
of nubile ontortammeut usunllj prondo for closuig on bununy 
Tho^ ’ ""'1 "'t oallenes is governed bj 

local 


lublic ontortammeut usuniij provmu — 

‘Sundnt opening of museums and ni t gallenes is governed bx 
I Tcsmlations tnero is no general laxv on tho subject, though 

;™?EnSmSiy“ Kions for^l 

milundajs dunng divine service in ‘b° of 
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runs trains on Sunday one cheap train each way is to he provided 
(7 and 8 Vict. c. 85, s 10) Most of the railway companies’ own 
Acts also provide for the rnnning of Sunday trams, 

Commereicd — ^At common law a contract made on Sunday is not 
void, nor is Sunday trading or labour nnlawfuL At an early period, 
however, the legislature began to impose restnctions, at first by 
makmg Sunday trade impossible bj closing the places of oidmaiy 
liiioinaQo Inffir hv nflrfAin Vmdn nf tmdp and labour lUoiml. 



Ill c. 14 ireierren to anove; cioseu tno wool marKos ou ouiiuay 
27 Hen VI c 6 (the earliest Sunday Act still in force) prohibited 
fairs and markets on Sunday (necessary victual onl^ eveepted), 
unless on the four Sunda} s in harvest, — an cscmption since repealed 
by 13 and 14 Viet c 23 4Edw lY c. 7 (now repealed) Tcstmined 
the shoemakers of London from carrying on their business on Sun 
day 8 Car I c 1 inflicted a penaltj of 20a. on any earner or 
drover travelling on the I/wd’s day, and a penaltj of 6s. 8d on anj 
batcher killing or selling on that daj Both this and the previous 
Act of 1625 were onginally passed only for a limited penod, but bj 
subsequent legislation they have become perpetual Ifest m order 
IS the most comprehensive Act on the subject, 29 Car II c 7, “An 
Act for the better observance of the Lord's dav , conimonlj called 
Sunday ” After an exhortation to the obsen ation of the Lord’s 
day by exercises in the duties of piety and true religion, publudy 
and pnvately, the Act provides os follows — No tradesman, artificer, 
workman, labourer, or other person whatsoever shall do or exercise 
any worldly labour, bnsiuesa, or work of their ordinary callings upon 
the Lord s day or any part thereof (works of necessity and chanty 
only excepted) , and every person being of the ago of fonrtcen years 
or npwarus offending m the promises shall for ov ety sucli olfonco 
forfeit the sum of 6s , and no person or persons vvhatsoov er shall 
publiclj cry, show forth, or expose to sale any wares, merchandises, 
fruit, herbs, goods, or chattels whatsoever upon the Lord’s day or 
anj part thereof upon pain that every person so offending shall 
forfeit the same goods so cned, or shou ed forth, or exposed to sale 
(si) No drover, horse courser, waggoner, butclicr, higgler, their 
uny of their servants, shall travel or come into his or their 
lodgmg upon the Lord a daj or anj part thereof, upon pain that 
ewh and every such olfendor shall forfeit 20s for every such 
ouence > and no person or persons shall use, cmploj, or travel npon 
the Lord s day with any boat, wherry, lighter, or barge, except it 
M upon extraordinary occasion to be atloued by some jnsticoof 
the p^ce, ko , upon pain that every person so ofTcnding slinll 
forfeit and lose the sum of Ss for oveiy sneb ofTonco In default 
of distress or non payment of forfeiture or penalty tlio offender 
maybe set pnblioly m the stocks for two lioura (s 2) Nothiim 
m the Act is to extend to the prohibitmg of dressing of meat 
in famibes, or dressing or selling of meat m inns, cooks’ sliora, 
or victimllmg houses for such os cannot ho otherwise provided, 
nor to the crying or selling of milk before nme in the raorninir 
a in the afternoon (a. 3) Prosooutions must ho within 
ton days after the offence (s 4) ’The hundred is not responsible 
ter robbery of persons travelling upon the Lords day (s 6) 
Somee of ptewess on the Lord s day is void , see above (s. 6) 
Thu Act Im frequently received judicial construction Tbo iiw 
of the word 'ordinary in section 1 Las led to the establishment 
by a senes of decisions of the principle tliat work done out of tho 
calling of the person doing it is not nutlnn 

woiill ® Sunday by a horse dealer 

coforcib e hy him and he would 4 liable to tho 
peMlty, but these results would not follow in the case of a sale hy 
® dealer Certain acts were held to fall within 

and chanty, eg, Sg 
FabS. ThoT«,l“r’ coaches, hmng farm 

ThamesofsunLy By to^c'^sThcensed”'’"®^ °/“*® 
Tuen might he hirod o? SmZ By T 4 nFTk™ 

aul Vea4i„Sr,”f a„1 

w^rds Tliaincs’ Imataen® ^Md^e ail'd ” ®® 

fe^hiS^d^nTO ^™”® Jp to%?orr5i;f 

Stocks) TIio prosecution’liTnff’^ ®®®*^ practically obsolete (see 

f now Ujeet KS ^ ^5®”r87"?an A ^ 1 ®‘ i®''®^®’'^®® 
for a rear, bnt has sinrA «« ^ ii ^v-lHch was i)a88cd 

Laws Continuance Act of each continued by the Expinng 
•or proccedins for nfinnU.i.a '^bich no prosecution 


Act of Charles II , there aro vanons Acts dcabng with special trades , 
of these the Licensing Acta and tho Factory and Workshop Act 
aro tho most important. By the Licensing Act, 1874, promises 
licensed for tho sale of intoxicating luiuors bj retail arc to bo open 
on Sunday only at cortam hours, varj ing according os tho premises 
aro situate in the metropolitan district, a town or populous place, 
or clsewhoro An exception is made in favour of a person lodging 
in the house or n hona fide traveller, who may ho served with re 
freshment during prohibited hours, unless in a house with a sue 
day licence Attempts have often been made, but hitherto with- 
out success, to induce tho legislature to adopt tho principle of com 
plete Snndey closing in England as a whole, or ui particular 
counties ^ In tho session of 1886 a Bill for Sunday dosing in 
Durham was passed by tho Commons, hut rejected by the Lords 
Tho advocates of Sunday closing in Ireland and IValcs have been 
more sncccssfiil Tho Sale of Liquors on Sunday (Ireland) Act, 
1878, prohibits tho opening of licensed premises on Sunday, except 
in Dnblui, Cork, Liincnck, Waterford, and Belfast In these towiis 
such jircmiscs may be opened from 2 pm to 7 1 m Exemptions 
are also made in fav our oflovlgers and tiavellcrs, of packet bon ts and 
railway stations. Tho Sunday Closing CWnlcs) Act, 1881, contains 
no exceptions of towns, like tho Irish Act, and the only exemption 
IS tho sale of intoxicating honors at railway stations I7ie bactoty 
andlVorksliop Act, 1878, forbids tho employment of a child, young 
person, or woman on Sunday in a factory or workshop But a 
young person or woman of the JeinsU religion may ho employed 
on Sunday by a Jewish manufacturer, proi ided that the factory or 
workshop bo not open for traffic on Snndav There aro a few otlmr 
Icgislativo provisions of ]e.ss importance which may he noticed 
Fishing for salmon on Sunday by any means other than a rod and 
lino is an offence under the Salmon Fisbciy Act, 1861 By tho 
Mmo Act a free iiassage for the salmon through all cribs, Ac., used 
for fishery is to bo left duniig tlio whole of Sunday Carrying on 
Hie business of a pawnbroker on Sunday is an offence within the 
Pawnbrokers Act, 1872 Distilling and rectifying sinnts on Snndav 
is forbidden bv tbo Spints Act, 1880 The effect of Sunday upon 
bills of oxchaiigo 18 declared by tbo Bills of Exchange Act, 188’ 

A bill IS not iiiv ahd bv reason onlv of lU bcanng date ou a Sundav 
(s 13) n hero tho last day of grace falls on a Sunday, the bill IS 
myable on tlio preceding business day (s. 34) Sunday is a "non- 
business day ’ for tbo purposes of the Act (s 92) This review of 
Sunday legislation pretty clearly shows that its tendency at present 
M opposed to extending ficilitics to trade on Sumlnv, but that as to 
rccmtion tho tendency is rather in tho other direction » 
Scolfand—The two earliest Acts dealing with Sunday arc some 
w mt out of harmony with tho general legislation on tho snbicct 
1457, c. 6, ordered tho practice of nreherv on Snndav . 1520 1 3 
allowed m^arkets for tho sale of flcsli to bo held on Simday at halm* 

bureh Then came a long senes of Acts forbidding tbo profanation 

of the dav.isjiecinlly by salmon fishing, holding fairs and markets, 
and working in mills and salt pans 1679, c 70, and 1601, c 18 
prohibited all work and trading on the Sabbath The later Icms- 
latioii iiitrodnced an exception in favour of duties of ncccssitv and 

Confession of Faitli In 
exigencies of travelling have led to a still 
r exception The Sabbath Observance Acts 

of Sunday fishing By 55 Geo III c 94 V'® 

a li®mngnot on Snn^iy renders the net liable to"^rfeitnreSi*^ 

^0 Salmon Fishencs (Scotland) Act 3S62 

Sunday, oven with arid and Ime is an ““ 

and legal process the law is in ^ contracts 

England Contnicts are not void^a™^ eccordanw with that of 

raiise they arc made on Sunday^’ D^menmVn^^^n 

but a warrant of imprisonment or executed, 

It should be noticed ftatcoHtrarvfofkl^p’®/!*^® ^® ^'^ercisablo 

‘‘Sabbatb’’ was «ncrMV?sod ^ 

parliament 'Jsod in the legislation of tbo Scottish 

the oblimtion of^tradawe^at dinroh*^nr^* OTdinances enforced 
.. 1 — , . . chnroh, as in England. In most 

n ciihiAnA pk. ^ n ^ * 


*urely a more reasonable means'of nroii^i^ magistrate Tins is , 
■caused by the Act than the ea against any hardship 

uuto !1 'm -Jt '"K'J' X'Sr.l 
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n fro«' necessity or clinnty, ispunisli 

in Provision is somotimos inndo, ns 

in the MasMcbnsette kns, for the benefit of persons obstnW 

0“ condition tbnt they disturb no otbc? 
person The number of Sunday trams is often limited by State 
of tI»o Now England States Sunday is from 
sunset to sunset In most States, boueier, it is roebonod, ns in 
w ® midnight to midnight. By the constituUon of the 
United States, art I s 7, Snnda}s are to bo excluded from the 
ton daj s nUon ed the president to return a Bill A similar prox isioii 
is oftoii contained in Slate constitutions as to the return of a Bdl 
by the governor The United States legislation on the subject of 
Sunday is not important It directs that naval and military studies 
are not to bo pursued, and that the day is not to bo rcebouod in 
uankniptcy proceedings. (j ^ 

SUNDEELAND.amumcipalandparbamontary borough, 

market town, and largo seaport of Durham, England, is 
situated at the mouth of the river "Wear and on the North- 
Eastern Bailnay, 12 miles south-east of No\vcastle-on- 
Tyne and 77 north-north-tvest of York The municipal 
borough includes, besides the township of Sunderland proper 
on tho south hank of the river, the adjoming township of 
Bishopwearmouth, which embraces about three-fifths of tho 
total inhabitants, and the township of Monkwearmouth, on 
the north bank of the river Sunderland proper consists 
chiefly of the High Street and other streets near the docks 
It IS connected with Moiikvi earmoutli by a cast-iron bridge, 
designed by Eon land Burdon, and consisting of one arch 
with a span of 236 feet nnd a height above low water of 
100 feet It was opened in 1796 and widened m 1S58 
The only ecclesiastic^ building of antiquanan interest is 
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St Peter's church, Monkwearmouth, which still retains tho 
tower mth other portions of the ancient Saxon biulding 
attached to the monastery founded by Benedict Biscop in 
674 The modem public buildings embrace tho custom- 
house (1837), the Sunderland and North Durham Liheril 
club in the Ionic style (1839), the corporation offices, tho 
workmen's hall, the new general market, the Victona hall 
(1871), the assembly hall, and two theatres The chari- 
table and benevolent institutions are nnmerout^ including 
Gibson’s almshouses (1725) for twelve poor persons, Bowo 
almshouses (1726), Tnnity Cffiurch almshouses (1719, re- 
built in 1876) for eight aged poor, the maniio almshouses 
(1820), the eye infirmary (1836), tho sailors' home (1866), 
the orphan asylum (1863), the infirmary and dispensary 
(erected in 1B68 and extended in 1882), and the blind 
institute, for xvhich a new bmlding has recently been 
erected. For tlie hterary society and subscnptiou hbrary, 
ongmally founded in 1793, a new bmlding was erected m 
1877 The people’s park at Bishopwearmouth, 17 acres 
in extent, contains a bronze statue of Sir Heniy Havelock, 
who was bom at Eord Hall in tho neighbourhood The 
park wws lately increased by an addition of 10 acres, called 
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the Extension Park, m wluch there is n. stntn^ ah 
man Candlish, and a free library, museum art 

M a faromle )»a.og.plnco He popalation S 
mmiicipaj Iwroogli (area, 3306 acrea) m 1871 aaa 98 2J9 

/"n^ ^ ® population of the parhamenteiy borough 

12“m1 

Tf* 

England, altlioiigli kigo quantities vero also sluppwl to Holland 
Emneo, and other porta ol tho Continent Tl.c w-il trade is auli 

ironkwcomiontli colhoiy IS one of 
world, -381 fathoms. Bundorlniul 
lies vvitli the Cljdo for its iron sluphuilding Tlio niimhcr of 
iron sliiM budt in 1885 xias 81 with n toniingo of 30,520 for homo 
and 2 with “ tonnage of 1266 for foreigners , of steel ships, 0 with 

® ® tonnage of 3036 for 

-Along both banks of tho Wear numerous extensile 

cabk works, glass and bottle works, ropcncs, forges, iron works, 
chemical i\ orl^ paper mills, breweries, and lime kilns. The inodcni 
prosponty of the to^ has been largely promoted bj the entcn)ns,o 

Tho consenahon oV tho 
port is 1 estml m tho Wear commissioners, to whose care tho South 

and Siindorkiid 

uock Act of 1 86D Under tlicir auspices great extensions nnd im 
provomenta bai o been made, nnd tlicro aro now three kreo deep 
wntar docks, embracing a total area of 48 acres, iiz , niulson dock 
north (18), Hudson dock south (14), and Hendon dock (11) Honk 
w earmoutli dock, 6 acres lu extent nnd tho proiierh of tlio rnilwni 
compnnj, IS chicflj used for tho export of coal New piers oier 
half a milo in length aro now (1887) being orecled Tho nicnge 
nuiiunl value of tho imports of foreign nnd colonial mciclinudisc 
for tho fix 0 j enra ending 1880 xras n littlo over £700,000, nnd of tho 
wporta of produce of the United Kingdom a little over iC00,000 
Tho coasting trade, in regnnt to which spccilic details art wanting, 
is, howoxcr, more important. Tho total number of Biitish nnd 
loroign x ossoIb, sailing and steam, that entered the jwrt of Sunder 
land with cargoes or m ballast from foreign countries, Bntish 
possessions, and coxstxnso m 1876 was 0708 of 2,320,570 tons and 
ill 1886 0451 of 2,764,171 tons The iinmhcrs that cleared in tho 
same years were rcspeotixoJy 0430 of 2,857,430 tons and 0410 of 
2,824,218 tons 

Tlio onrlj history of the borongli is associated with Monkwcir 
month, xvliit-h existed long before tho town on the other side of 
tho nxer, and had its origin in a convent xxhich xxns founded bj 
St Bega in tho 7th century nnd converted into a monnstcrj for 
Benedictines by Biscop m 674 Bede was horn at Wcarmouth in 
073, nnd m his seventh j car was pkeed under the charge of Biscop 
Tho monastery was reconstituted as a cell of Durham in 1031 
About tho close of tho 12th contuiy tho inhabitants of Sumlorknd 
received from Bishop Piidsoy a charter of free customs nnd pnxi 
leges siniilar to those of Newcastle on Tyne In 1034 the town 
was incorporited under tho title of "major, aldermen, nnd com 
inonaltj,‘'^xnth tho pnvilcgo of holihng a market and annual fairs 
III tlio prcamblo of tho charter it is stated to have been n liorough 
from timo immomortal under tho name of Now Jlcnkwcarmoiith, 
and to Imxe been in the enjoyment of xnnons liberties and frew 
customs conferred by tho bishops of Durlinm Under n spctnl 
Act m 1851 tho toxvn council was constituted tlio urban saiiitaij 
niithonty ExtcnsiTO drainage works hnxo been earned out, ns 
well as important street improx ementa Sunderland has returned 
txvo members to tlio House of Commons since 1832 A largo 
nnmbor of Scotch fnmiLcs settled in tho town in 1040 and gaxc a 
considcrablo impnlso to its trade Duniig tho Cix il "War tho in 
habitants embraced tho cause of tho Parliament, while tho iicigh 
honnng Newcastle hold out for tlio king for two years. 'Ihc 
ScottisTi iirmy under Leslie, carl of Leven, entered Sunderland on 
4th March 1044, and tho king's forces followed them , but no cn 
gagoment took pkeo bojond uesultorj firing 

SUNDERLAND, Eobeet Spesceb, SreoN© Eapi. op 
( 1640-1702), wtv5 tlie eldest son of Henrj, the first earl, 
nnd Lady Dorothy Sidney, eldest daughter of Robert, 
second catl of Leicester He was horn in 1640 nnd suc- 
ceeded his father (who was killed at Nexxburj) in the title 
on 20fch September 1643 Dunng the jenrs 1C71-73 ho 
acted as ambassador at ifadnd, Pans, nnd Cologne con 
seoutivcly and m 1678 xxeut to Pans ns ambas.«adot 

AXir — sj 
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tlie powerful dorsal and anal fuis The small mouth, situ- 
ated in front of the head, is armed witli an undmdcd 
dental plate above and below, similar to but weaker than 
the teeth of the globe-fish (Diodon) 

Sun-fishes are truly pelagic, propagatuig their species in 
the open sea, and only occasionally approach the coast 
During the stormy season they bve probably at some 
depth, but in calm bright leather they rise and rest or 
play on the surface with their dorsal fin high above the 
water This habit has given rise to the popular name 
“sun-fish,” a term also sometimes apphed to the basking- 
shark (vol ssi p 777), which in like manner enjo 3 s the 
warmth of a sunny day In some years the rough sun-fish 
13 by no means scarce on the south coast of England and on 
^ the Irish coasts, where it appears 

principally in the summer months 
The usual size is from 3 to 4 feet 
in length, but this species attains 
to 7 feet and more One of the 
largest specimens (see the accom- 




panying figure) was caught near 
Portland (Dorsetshire) in 1846, 
and IS now in the British Museum, 
its length IS 7 feet 6 inches The 
sun-fi^ has no economic value, 
and IS rarelj , if ever, eaten 
Snn-iish (Orfhagonn,iis mola) 


TThilst the rough sun-fish has a granulated, rough, 
shagreen-like skin, the second species (0 it iincatus) has 
the surface of the body smooth and polished, with its small 
dermal scutes arranged in a tesselnted fashion It is oblong 
in shape, the body being much longer than it is deep 
The sides are finely ornamented with transverse siliery, 
black-edged stnpes running downwards to the lower part 
of the abdomen It has not been found to exceed 2 feet 
m length, but is very scarce, only a few specimens having 
been captured on the coasts of Europe, at the Cape of 
Good Hope, and off Mauritius 
SUNELO'WEE In the modem vernacular this name 
IS most commonly apphed to various species of 
especially to JBf anmnis, but, as this is a tropical Amencan 
herb, and the word “sunflower” or something correspond- 
ing to it existed in Enghsh hterature prior to its intro- 
duction, or at any rate prior to its general diftimon in 
gardens, it is obvious that some other flower than the ffeli- 
aniltus must have been intended The marigold {Calendula 
cffficinahs) is considered by Dr Prior to have been the plant 
intended by Ovid {Met , iv 269-70) — 

" Ilia sniim, qiiamns radico tenotar, 

Vcrtitur ad solom , mutataqua serrit oniorem ” — 


the spreading neuter florets of the ray, has, indeed a 
marked resemblance to the sun as com entionallj depicted 
The florets are provided with two or three dtj, sharply 
pomted scales, which seive as pappus, and the whole 
mass of florets is encircled by a close in\olucro of leafy 
bracts There are numerous varieties of the common 
sunflower in cultivation, the so-called double form being 
one in which the ordinarily tubular florets in the centre 
become'spreading and “hgulate” like those at the circum- 
ference The seeds, or more strictly speaking the fnuts, 
contain much oil, for which the plant is cultivated in 
southern Bussia The oil is used in the mniiufactiire of 
soap The seeds are also valued for their agreeable 
flavour, and are much used as food for poultry, Ac Tho 
so-called “Jerusalem artichoke” {HdtajiiJnts iitberosus) 
belongs to the same genus It is boheved to be a native 
of Canada, or perhaps a modified form of IT doromcotdes 
The tubers are rich in inuhn and sugar, and the plant 
deserves more attention at tho hands of cultivators than it 
has yet received The word “Jerusalem” is evidentlj a 
corruption, while “artichoke” applies to tho flavour of tho 
tuber, which is not unlike that of tho artichoke 

SUNNITES A^^J SBd[TTES Thereligionof Mohammed Geo 
IS at present professed by 150 to 200 mdhon souls, spreader* 
over great parts of Asia (including tho Indian Archi-^'J^” 
pelago), Afnca, and southern Europe,^ — oier Asia Minor, “ 
Armenia, Syria, Palestine, Arabia, Mesopotamia, the 
Caucasus, Persia, all upper Asia (mcluding Sibena), tho 
steppes of southern Bussin, Afghamstan, Bcluchistan, 
Tibet, Chma, Japan, Indio, Egypt, tho Soudan ns far os 
the equatorial lakes, the whole north coast of Africa and 
thence deep into the interior, European Turkey, Bulgnna, 
Bosma, and Herzegovina In most of these regions Mos- 
lems hve side by side with men of other confessions, oven 
where Islam is the ruhng creed , it is found unmixcd in 
Central Asm and some parts of Arabia 

Mohammedans fall into the two great diMSioiis of 
Sunnites and Shfites (Shf'a), separated by such bitter 
hatred as belongs to two hostile religions, or such ns 
some Catholic populations feel towards a Protestant - Tho 
Sunnites, who accept the orthodox tmdition {Sunna) as well 
ns the Koran ns a source of theologico-juristic doctrines, 
predominate in Arabia, tho Turkish empire, the north of 
Africa, Turkestan, Afghanistan, and the Mohammedan 
jinrts of India and tho cast of Asm, tho Shflites, whoso 
origm has been evidaraed in MonAMMEDAKisw (vol i 
pp 664, 668, 592), have thoir mam seat in Persia, where 
their confession is the state religion, but are also scattered 
o\er the whole sphere of Islam, especially in India and 
tho regions bordering on Persia, except among tho nomad 
Tatars, who arc all nominally Sunnite Even in Turkcj 
there are many native Shfites, gcnenllj men of tho upficr 
classes, and often men in high office The Shfitcs are 
less numerous and less important than tho Sunnites, but 
on the whole may amount to 20 milhons 

SUXXITES 

Orthodox Islam preserves unchanged tho form of S""'" 
doctrine estabhshed in the 10th centui^ bj Abu ’1 Hasan 
al-Ash'arl (sco vol xvi p 593, and also pp 553 , 592, 

584) The attacks of rationalism, aided bj Greek plnlo- 
sophj, were repelled and vanquished b} the weapons of 
scholastic dialectic borrowed from the cncnij , on most 
points of dispute discussion wss forbidden altogether. 


and likewise the solsicce of the Anglo-Saxon, a word eqm- 
valent to solseqvium (sun-follownn^ But this movement 
with the sun is more imaginary than real, the better expla- 
nation being afforded by tho resemblance to “tho radiant 
b^ms of tho sun,” as Gerard expresses it Tho central 
disk of tubular hermaphrodite flowers, encompassed b)' 


Exact statistics are analtninaWo because wc lack details ns to the 
mnt odvances which Islam has rcccntlj' made and Is still making in 

Icntril Africa. . . 

3 Gcccnlly speaking tho Sunnites are the more bitter party ^la 
■elation is least strained in India, where the Sunnllis nppreach the 
Ihfites in reverence for'AU, Hasan, and Hosain, and riiai the Uasls 
if these saints. 
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and faith in \That is written in Koran and tradition was 
enjoined withont question as to how these things were 
true (bilA kaafa) Freer allegorical views, however, were 
admitted on some specially perplexing points, such as the 
' doctrine of the eternity of the Koran, the crude anthropo- 
morphisms of the sacred text, &c , and, smce Mo'tazihte 
views had never taken deep root among the masses, while 
the cahphs required the help of the clergy, and from the 
time of Motawakkil (847 A.ir) became ever more closely 
hound to orthodox views, the freethinkmg tendency was 
thoroughly put down, and to the present day no rational- 
izmg movement has failed to he crushed in the hud 
Philosophy still means no more than scholastic dialectic, 
and IS the humble servant of orthodoxy, no man venturing 
on devious paths except in secret. In the years 1872-78 
the Afghan Jamfil al-Dfii, a professor in the Azbar mosque 
at Cairo, attempted to read Avicenna with his scholars, 
and to exercise fliem in things that went beyond theology, 
bnngmg, for example, a globe into the mosque to explam 
the form of the earth But the other professors rose in 
arms, forbade him to enter the mosque, and in 1879 pro- 
cured hiB exile on the pretext that he entertamed demo- 
cratic and revolutionary ideas Thus the later movements 
of thought in Islam never touch on the great questions 
that exercised Mohammedanism in its first centuries, e g , 
the being and attributes of God, the freedom of the nill, 
sin, heaven and hell, Ac Behgions earnestness, ceasmg 
to touch the higher problems of speculative thought, has 
expressed itself in later times exclusively in protest agamst 
the extravagances of the dervishes, of the worship of saints, 
and so forth, and has thus given nse to movements ana- 
logous to Puntamsm 

That even m early tunes the masses were never shaken 
m their attachment to the traditional faith, with all its 
crude and grotesque conceptions, is due to the zeal of the 
ulema, or clergy, for the protection of Islam from every 
ahen influence Mohammedanism has no priesthood stand- 
mg between Qod and the congregation, but Koran and 
Sunna are full of minute rules for the details of private 
and civil life, the knowledge of which is necessarily m the 
hands of a class of professed theologians These are the 
«l««d (“knowers,” smgular 'dkm), theology being briefly 
named “the knowledge” (*tim) Their influence is still 
enormous and hardly has a parallel m the history of re- 
h^ons For it is not supported by temporal agencies like 
authority of the Christian priesthood in the 
Middle Ages, but is a pure power of knowledge over the 
Ignorant masses, who do nothing without consultmg their 
spml^l adymers ‘When the vigorous Spanish sultan 
b Abl ‘^ir proposed to confiscate a religious 
foundation and the assembled ulema refused to appiove 
threatened by his viaer, one of ^em 
applies to youwelf , 


vo« support your injustice by threats 

y u take bnhra and practise ungodliness m the world 
But we are guides on the path of nghteousness, lights m 
the darkness, and bulwarks of Islam, we deSe 

declare the right, through us the pro- 
mpts of rehgion we mamtained We know that the sulten 
^ soon tknk better of the matter, but, if hrpSL 
oveiy act of his government will he null, for eveir treaty 

gyosed ^the professors of the Azbar in 

ISes'p” 4^“*''’ herrtehenden Idcen J lelam, LeipsJq, 


the first period of his presidency a sharp conflict with 
‘Ahhte Pasha, viceroy of Egypt, who asked of him an unjnst 
legal opinion in matters of mheritance When bribes and 
threats failed, the sheikh was thtown mto chains and treated 
with great seventy, but it was the pasha who finally yielded, 
and ‘AhhAsl was recalled to honours and nch rewards 
The way m which the ulema are recruited and formed 
into a hierarchy with a vigorous espnt de corps throws an 
instructive light on the whole subject before us The 
bnlhant days are past when the universities of Damascus, 
Baghdfid, Nish&pto, Cairo, KairowAn (Kainvan), Seville, 
Cordova, were thronged by thousands of students of theo- 
logy, when a professor had often hundreds or even, like 
Bol^Arl, thousands of hearen^ and when vast estates in 
the hands of the clergy fed both masters and scholars Of 
the great universities hut one survives — ^the Azhar mosque 
at Cairo — ^whete thousands of students still gather to follow 
a course of study which gives an accurate picture of the 
Mohammedan ideal of theological education ® 

The students of theology generally begin their course in Theo 
early youth, hut not seldom in npcr years Almost all logical 
come from the lowest orders, a few from the middle classes studoats. 
and none from the highest ranks of society, — a fact which 
in itself excludes all elements of freer and more refined 
education These sons of poor peasants, artisans, or trades- 
men are already disposed to narrow fanaticism, and gener- 
ally take up study as a means of livelihood rather than 
from genuine rchgious interest The scholar appears before 
the president’s secretary with liis poor helongmgs tied up 
in a red handkerchief, and after a brief interrogatory is 
entered on the list of one of the four orthodox nte^ — 
ShAfihte, Hanafite, MAhkite, and Hanbalite If he is lucky 
he gets a sleeping-place within the mosque, a chest to hold 
hiB things, and a daily ration of bread. The less fortunate 
make shift to hve outside as best they can, but are all day 
in the mosque, and are seldom deserted by Moslem chanty 
Havmg kissed the hands of the sheikh and teachers of 
his school, the pupil awaits the beginning of the lectures 
For hooks a few compendinms sufiSce him Professora 
and students gather eveiy monung for the daily prayer , 
then the professors take their seats at the foot of the pillars 
of the great court and the students crouch on mats at their 
feet The beginner takes first a course in the grammar 
of c lassical Arabic, for he has hitherto learned only to read 
■rote, and count The roles of grammar are read out in 
the memonal verses of the Ajrilmfya, and the teacher adds 
M ex^tio^ generally read from a panted commentary 
pe students chief task is to know the rules by heart , 
thm accomphahed, he is dismissed at the end of 46 year 
with a cmtificate (vdra), entered m lua text-hook, which 
penmte him to teach it to others The second year is 
devoted to dogmatic (laldm and tawhfd), taught in the 
same mechani^ way The dogmas of Islam are not 
ropious, and the attributes of God are the chief subject 
f ® demonstrated by scholastic dialectic, 

receivmg his 

reitificat^ deems L^elf a piUar of the faith The study 

tradition, is more 

geted, in the third year The student had learned the 
Koran by heart at school and has often repeatedTt since, 

mcidentally m otht lectoi^te ®is^“ learned something 

pjto 01 1,. .. w 
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enumerated m vol svi p 553 sq , the cml law, on the | 
development of which Boman law had some influence, is | 
treated under heads similar to those of Western juris- | 
prudence It is hero that the differences between the four ' 
schools (vol vTi p 694 sj ) come most into notice the ^ 
Hanafito praxis is the least rigorous, then the ShilAhto, ' 
the Hanbahtes, whose system is the strictest, have practi- 
cally disappeared in the MAhkites The Hanafite rite is 
ofiicial in the Turkish empire, and is followed in all Govem- 
nent oflSces whenever a decision still depends on the sacred 
law, as well as by all Mohammedans of Turkish race In 
Egypt and North Afnca ShitAhtes are more numerous than 
JIAlikites, while the opposite is the case in Arabia In 
1878 the Azhar had 7691 students, — 3723 ShAfihtes 
ivith 106 sheikhs, 2855 MAhkites with 76 sheikhs, 1090 
Hanafites with 49 sheikhs, 23 Hanbahtes with 1 sheikh 
In this as in the previous studies a compendium is learned 
by heart, and explanations are given from commentaries 
and noted down by the students nord for word The 
professors are expressly forbidden to add anything of their 
own The recognized books of jurisprudence, some of which 
run to over twenty foho volumes, are vastly learned, and 
occasionally show sound sense, but excel mainly in useless 
hair-splitting and feats of scholastic gymnastics, for which 
the Arabian race has a natural gift 

Besides the throe mam disciphnes the student takes up 
according to his tastes other subjects, such as rhetoric 
(mo'diif wabaydn), logic (manid), prosody ('aii'id), and the 
doctrine of the correct pronunciation of the Koran (And a 
icaiqjic'id) After throe or four years, fortified w-ith the 
certificates of his various professors, he seeks a place in a 
law-court or as a teacher, preacher, cadi, or mufti of a 
village or mmor ton n, or else one of the innumerable posts 
of confidence for vshich the compheated ceremomal of 
Mohammedanism demands a theologian, and which are 
ficnerally paid out of pious foundations A place is not 
hard to find, for the powerful corporation of the mema 
seeks to put its own members mto all posts, and, though 
the remuneration is at first small, the young 'Alim gradually 
accumulates the revenues of several offices Gifts, too, laU. 
in, and with his native avarice and economy he nses in 
wealth, position, and reputation for piety The common- 
'alty revere him and kiss his hand, the rich show him at 
least outward respect, and oven the Govemment tret^ him 
ns a person to whom consideration is due for his influence 

with the masses , 

This sketch of his educations enough to ^lam the 
narrow-mindedness of the *Ahm He deems aU non-theo- 
locical science to be vam or hurtful, his no notaon of 
nrouress, and regards true science — i e , theology as having 
reached finahty, so that a new supercomment&ry or a new 
students* manual is the only tl^g that is stdl 

worth wnting How the mental faculties are blunted by 
scholasticism and mere memory work must be ^ 
behaved, such an education is enough to spoil the best head 
All onginality is crushed out and a blind and lufficrous 
dependence on wntten tradition— even in thmgs profane- 
takes its place Acuteness degenerates mto hair-splitting 
and clever plays on words after the manner of the ^bbins 
The Azhar*^ students not seldom enter Government offices 
and even bold important administrative posts, but they 
never lose the stamp of their education— the narrow un- 
teachable spmt, incapable of progress, always lost m ex- 
ternal details, and never able to grasp principles and get 
behmd forms to the substance of a matter (w s -b ) 
qehonia Yet it IS but a small fraction of the ulema of the Mos- 
lem world that enjoy even such an education as the A^ar 
affords It draws few stu dents from foreign parts, where 


the local schools are of tlie poorest kmd, except in India 
(thanks to the British Government) and perhaps in Con- 
stantinople - BokhArA was once a chief seat of learning, 
but IS now so sunk in narrow fanaticism that its eighty 
madrasas with their 5000 students only turn out a bigoted 
and foolish clergy (VAmbAry) ® But for this very reason 
BokhArA is famed os a luminary of pure theology and 
spreads its influence over Turkestan, Siberia, C!hmo, Kash- 
mir, Afghanistan, and even over India lllinor schools 
attached to mosques are found in other places, but teadi 
still less than the great schools already mentioned 
Except in India, where it is controlled by the Govern- Colir 
ment, the organization of the priestly and judicial persons nto 
trained in the schools is a compromise between what theo-^®"jr 
logical pnnciples dictate and what the state demands 
Neither Koran nor Sunna distmguishes between temporal 
and spiritual powers and no such distinction was known as 
long as the caliphs acted in all things os successors of the 
prophets and heads of tho community of the faithful 
But, as the power of the 'AbbAsids dechned (see vol xvi p 
685 tq ) and external aiitiionty fell m tho provinces into 
the hands of the governors and in the capital mto those 
of the a»if> al-omaid, the distinction became more and 
more palpable, especially when the BAyids (Buwaihids), 
who were disposed to Shfite views, proclaimed themselves 
sultans, t e , possessors of all real nuthonty The thco 
logians tried to uphold the orthodox theory by declaring 
the sultanate to be subordinate to tho imAmate or sove 
reignty of the cahphs, and dependent on the latter especi- 
ally in all religious matters , but their artificial theories 
have never modified facts The various dynasties of sul- 
tans (BAyids, Qhaznevids, SeljAks, and finally the Mongols) 
never paid heed to the caliphs and at length abolished them , 
but the fall of the theocracy only mcrcased tho influence of 
the clergy, the expounders and practical administrators of 
that legislation of Koran and Sunna which had become 
part of the Me of the Mohammedan world Tho Mamc 
lukes in Egypt tried to make their own government appear 
more legitimate by nommally recognizmg a continuation of 
the spiritual dignity of the cabphate in a surviMng branch 
of tho ‘AbbAsid hne which they protected, and in 923 A 11 
(1517) the Ottoman Selun, who destroyed tho Mameluke 
power, constramed the 'AbbAsid Mutaw'akkil III, who 
lived m Cairo, to make over to him his nominal cabphate 
The Ottoman sultans still bear the title of " successors of 
the Prophet,” and stiU find it useful in foreign rolafaons, 
since there is or may be some advantage in the nght of 
the caliph to nommate the chief cadi (kddl) of Egypt and in 
the fact that the spintual head of Khiva calls himself only 
the naJtib (vicegerent) of the sultan * In India too toe 
sultan owes sometomg perhaps to his spiritual title. But 
among his own subjects he is compelled to defer to the 
ulema ond has no considerable influence on the composi 
tion of that body He nominates too shetAhu ’l-JtMm 
(senior, t c, president of Islam) or mufti of Constantinople 
(crand mufti), who is his representative m the imAmatc 
and issues judgments in points of faith and law from which 
there is no oppeal , but the nommation must fall on one 
of the moUah,^ who form toe upper stratum of the hicmrahj 


1 Tn 1878 seventeen leotnro rooms of the Azhnr had 3707 stu^nts, 
of UoSr 6T«^ ther,orthen.p-.rt, of 


VA !/**« i, * — — 

the Ottoman empire. 8 from North Aitihh 1 from the 

JtoghdAd, 12 from Kurdistan, nnd 7 from Indift with its thirtj milUoti 

also the standard of lemnng seems to have been nlscd 

^ * TiU the Rnssiana gamed preponderating InOu n 
gious dignitaries of lanoui fmclc!. 
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of ulema. And, though the vanous places of rehgious 
dignity are conferred by the sultan, no one can hold office 
■who has not been examined and certified by older ulema, 
so that the corporation is self-propagatmg, and palace 
intngues, though not -without influence, can never break 
through Its iron bonds The deposition of ‘Abd el'Azlz is 
an example of the tremendous po-wer that can be wielded by 
the ulema at the head of their thousands of pupils^ when 
they choose to stur up the masses, nor -would hmhmild It 
in 1826 have ventured to enter on his struggle -with the 
Janissanes unless ho had had the hierarchy -with him 
The student who has passed his examinations at Con- 
stantinople or Cairo may take up the purely rehgious office 
of vmdm (president in worship) or UtaVih (preacher) at a 
mosque These offices, however, are purely mmistenal, 
are not necessarily hmited to students, and give no place 
in the hierarchy and no particular consideration or socia’ 
Judicial status On the other hand, he may become a judge or cadi 
offices. Every place of any importance has at least one cadi, who 
IS nommated by the Government,* but has no further 
dependence on it, and is answerable only to a member of 
the third class of the ulema, -viz , the miifti or pronouncer 
of feiwaa A fetwa is a decision accordmg to Koran and 
Smma, but -without reasons, on on abstract case of law 
which 18 brought before the mufti by appeal from the cadi’s 
judgment or % reference from the cadi himself For ex- 
ample, a dispute between master and slave may be found 
by the cadi to turn on the general question, “Has Zaid, 
the master of ‘Amr,® the absolute ngbt to dispose of his 
slave’s earnings 1” When this is put to the mufti, the 
answer will be simply “Yes,” and from this decision there 
IS no appeal, so that the mufti is supreme judge in his o-wn 
fetnet The grand mnfti of Constantmople is, as we 
have seen, nominated by the sultan, but his hold on the 
people makes him quite an independent power lu the state 
m Cairo he is not even nommated by the Government 
but each school of law chooses its o-wn aheiUi, who is 
also mufti, and the Hanafite is head mufti because his 
school IS official on the Turkish empire 

Sga great private and political m- 

nuouco But the former is tainted by venality, the plague- 
spot of the East, which, aggravated by the scantine^ of 
ju^cial salmes or m some cases by the judge hamg no 
salary at all, m almost umversal among the admimstiatora 
f pohtical influence again, which arises 

from the feion of private and pohtical law in Koran and 
aunna, is ffighly mconvement to the state, and often be- 
comes mtolemble now that relations with Western states 

as Central 

Ja'^fotmded on the conditions of the ftophet’s 

luSs a to canonuS 

J < V) kas there spnms up 

side by side -with the official sacred law (nJiarf^a) mu^ to 

necessary greatly to limit 
e phere and influence of the canonical itmsts and mtrn. 
duce institutions nearer to Western We^t 

or lo?e jisWto, "boraed up," setl , 


sheikhu ’l-islfi,m, though this policy is perhaps less likely 
to confirm lus power than to rob it of its last supports 
The official hierarchy, strong as it is, divides its power 
■with the dervishes A rebgion which subdues to itself a 
race -with strongly marked individuality is al-ways influ- 
enced in cnltus and dogma by the pre-vious -views and 
tendencies of that race, to which it must in some measure 
accommodate itself Mohammed himself made a concession 
to heathen traditions when he recognized the Kaaba and 
the black stone , and the worship of saints, which os now 
spread throughout Islam and supported by obviously- 
forged traditions^ is an example of the same thing So too 
are the rehgious orders now found everywhere except in 
some parts of Arabia Mystical tendencies in Moham- 
medanism arose mamly on Persian soil (see voL xvi p 694), 

and Von Kremet has shown that these Eastern tendenciw 
fell in with a disposition to asceticism and flight from the 
world which had arisen among the Arabs before Tainan 
under Christian influence* Intercourse with India had^irfeaud 
given Persian mysticism the form of Suddhistic monkeiy dervishes 
while the Arabs mutated the Chnstiau anchorites, thim 
the two movements had an inner kinship and an outer form 
so nearly identical that they naturally coalesced, and that 
even the earhest organizations of ordere of demshes 
whether in the East or the West^ appeared to Moham- 
medan judgment to be of one type Thu^ though the 
name of Sffi (see voh xvi p 694) is first applied to Abii 
Htehim, who died m Syria in 150 A H (767), -we find 
It transferred -without question to the mystical brother- 
which appears m KhorisiSn under Abu Said about 
200 A-H. (816/6) Yet these tiro schools of Siifls were 
never quite similar, on Sunmte soil Siifism could not 
openly impugn orthodox views, while in Persia it was 
saturated with Shfite here^ and the pantheism of the 
extreme devotees of ‘All (see vol xn p 693) Thus there 
have always been two kinds of {Jdffs, and, though the 
coMse of history and the -wandering habits which various 
orders borrowed from Buddhism have tended to brine them 
closer to one another, we still find that of the th^-six 
^lef orders tfcee claim an ongm from the caliph Abii- 

honour, and the rest from 'AIL 
^ ^ 5® Shfites Mystic absorption in the be^ 

of with an increasmg tendency to Pantheism and 
ascetic practices, are the mam scope of aU gufism, which is 
not necessarily confined to members of orders , indeed the 
swret pracface of contemplation of the love of God and 
contempt of the world is sometunes viewed as speciallv 

tJiB omi u^t j r “6rvish orders arose in 



^ W VIUU *'1 «v*v I 

were J^^ges 


rule has helped on thelbeW fanatiasm of Turkish 
■with mysticism and all tioso so often associated 

of enthLastio nofai^a 

laier orders we may name the 


l^p cit.p BZsg 

are mere like tbe claim of the 
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Nalcslibcndfyi, noi\ the most important in the khanates 
of Turkestan, nhoso founder died 719 A n (1319), the 
Sa'dfja (736 a n , 1335), the Bcktasliljn (758 A tr , 1357), 
the Khahvattjti (800 a n , 1397) ^ 

Tlio modem demshes liaio sunk as low as the modern 
ulema The idea of absorbed contemplation of the dmne 
being, freed from all earthlj conceptions, and of mortifica- 
tion of the flesh in order to become one with God is grosslj 
caricatured in the insane hon lings hit hit (“he, ho”) and 
self-torture with red-hot knnes, ilc, practised by the 
“honhng” Bif.Wjn and in the dizzy whirling of the 
“ dancing ” Maw law*!} a Verj |)csttlcnt too is thou* tradi- 
tional reputation for holiness with the common people, 
while ecstatic pietj easily passes into deceit where it is still 
generallj belieicd that a saint {icali) can work miracles 
The wrandcring dcr\ ishes csiicciall)', who moi c constantly 
from place to place, arc noted for all sorts of juggling im 
postures, by the aid of which, like the Yogis of Bidia, tliej 
luo at the cost of the people- But they are no longer 
tnistcd or hold in much esteem even by the populace, 
whereas the comcntual orders are usuallj regarded os 
jnons and inspired men Sheikh Ahmad, the founder of 
the Badawtya, is the national saint of Eg)!)!, and his tomb 
at Tanta is a great place of pilgrimage The ulema dislike 
these rivals, but can do little against their influence 
The bright side in the modern world of Islam is found 
among the lower classes The ruling classes of Turkey 
aro utterly corrupt, and for centuries their one art of 
administration 1ms been to suck the provinces dry Taxes 
are exorbitant and bad law s check the production of w ealth, 
while what remains of the useful institutions and public 
works of old time daily decajs To this is added the 
rccklcssucsb bom of a more or less clear consciousness that 
tiling'^ cannot last as thej aro Tlio cfTcndi of Constanti- 
nople has lost faith in his religion and the future of his 
race, as for a sense of honour, ns wo understand it, that 
docs not exist in the East In Egjlit things hnao not 
boon quite so bad since ^rohnimiicd ‘Alt deatrojed the 
Mamelukes and founded a state with some pretensions to 
order and sohditj , selfish ns ho was, ho saw that to ronin- 
tani the Toaenuc it aias ncccssarj to stiinnlnto production, 
and to this end, amid manj mistakes, ho took not a few 
useful steps His successors aicro less wise and skilful, 
jot prospcritj increased, and for the first tune for centuries 
national feeling began to nsscit itself But this moaenicnt 
fell into the hands of the ignorant and fanatical ’Orfld 
Pasha (1SS2) and led to the English occupation and the 
entire disorganization of the countrj, so that Cairo is now 
little better than Constantinople 

Poorer Yet with all this the poorer classes haao not lost then 

classes, vigour, and among them Islam has still a deep rooted 
strength The common Turk of Boumchn or Asia Minor is 
still a sohd sober honest fellow and a bravo soldier, always 
tcadj to make oi erj sacrifice for his religion In Egypt 
the moralitj' of the people has suflered from the ^at 
foreign immigration, which has introduced many evil ele- 
ments ns well as some good , yet even hero the great mass 
of both townsmen and peasants are loyal to the old faith 
and to the traditional sobriety and parsimony which the 
nature of the country itself prescribes These quohtics 
taken with the undoubted intelligence of the Arabian 
population give hope of a roviial of prospcritj on the File 
under more faiourablo political conditions The people 
have a persuasion of the snpcrionty of their religion, which. 


1 Tlio Ijcst account of the demihes is still that in D’Ohsson, TaKtau 
Gtiiiral lie TEmp Ottoman, lol ii , Pans, 1790 t, , » i .. 

2 Tlieso mcndicMiits belong in pirt to ordci^ liKo luo Bcklftsirtya ona 
RlfaTva. whoso other memhers li\c in coments (Khangah, TaVpa), 
HI part ther are ]vnlondcri}*o (Calandcrs), 1 1 , hound hj tlie nilo of 
Kalandcr, a disuplc of BeUasli, whl'-li enjoins constant wandenng 


while It often makes necessary reforms difhcult, prevents 
them from losing national individuality and selfrehance, 
and the belief in predestination gives a certain di<mity 
and self possession under calamities, witbout excluding 
foresight and activity in daily duty But whether nU 
this is enough to secure the political revival of the Sunnite 
coniinonw calths is doubtful in face of the preponderalin" 
influence on all the coasts of the Loiant of Western civiliza- 
tion, which as jot IS almost entirely a disintegrating force 
and seems certain to prevent a redintegration of Islam in 
Turkey, and probably also in Egj-pt The khanates, again, 
are sunk in incredible moral corruption cloaked by blmd 
fanaticism, while most of the Bcdoiun tribes of Arabia 
liaio known little about Koran and religion for the last 
eight contunes * Islom has certainly still a great future 
in Central Africa, but this can hardly lead to veritable 
reformation of its sj-stom Still there aro many evidences 
that the faith is not yet dead oien in its old realms We 
lay no stress on the existence of various sects opposed to 
the current Sumute orthodoxy, such as the puritamcal 
Wahhnbites of Arabia and India, or the Dbitses (q v ), 
Fosairfja, Isma'tUj’a, and Metwillfya of Syria, who aro 
tinged with Shfito views and belong onlj' politically to the 
Simmto section of Islam But in India there aro still 
living seeds of further development within Islam proper 
Under English control the ulema are unable to maintain 
the samo spiritual tyranny over men’s minds ns elsewhere, 
and wo find more mutual toleration betw een Simna and 
Shra, an easy accommodation to local tradition,^ and even 
an abilitj' to Icai e the grooves of Al-Ash'art’s scholasticism 
and approach the ideas of the old rationalistic Mo'tazilites 
Moiemeuts in this durectiou have come to light qmte 
recently , but their further growth need not hero bo specu- 
lated on ® 

Sui'iTLS 


The extreme Sbihte mow that *Alf is to bo regarded as 
an incarnation of the Godhead (see vol xvi pp 568, 592) 
maintained its predominance onlym times when and places 
where the opposition to the sovereignty of the Omajyads 
and ‘Abbdsids was intense, oi where pantheistic mfluenccs 
from India were at work From the first there existed 
also a milder form of Shftte faith, which soon was at open 
war inth the fanatical Ismil'flfya and their disciples, the 
Filtimitos and Assassins (vol xvi p 593 sq)'^ 

It was through the moderate Shl'ites that the cnliph Sbi'it 
Mn’miin thought to reconcile his dj nastj with the house 
of ‘All (vol XM p 6SJ-), and it was tins part} that became 
domiuant in Persia in the 10th Christian century imder 
the Buj ids When they conquered Bagliddd the Brtyids 
abstained from interfering with the Sunmto orthodoxy of 
the populations of the capital and Arabian TrAk, hut the 
Shfite faith was openly professed m their courts at Kai, 
Shiriz, and Kirmdn But in the next century the power 
of the Shfito djTiasty crumbled and fell before the Ghoz- 
nevids and Seljuks, who as Turks were Sunnites, and 
repressed the opposing views In the 13th century tho 
Mohammedan East was overrun by the Mongols, who at 
first wore indifferent to all rohgion, and gai e the Persian 
Shfites perfect hberty, later on the great-grandson of 
Icngbis Khiln, Mohammed Khodahbendo Qebitti (1303-16), 


» St fer Earned, ed Sdicfcr, Parl-i, 18S1, pp SO #?, 233 
Beo GareindeTossj, ‘‘Buries pirtiodontis do la rel «« 
le," reprinted in L'lstamisme, 3d ed , Pans, IBti, Pli. 290 #?, 


London, 


JC «? Tlio W nUialntes protest ngninst this laxltj 
* Sco Sjed Ameer ‘Ali, Ftrsomi Law of Mohammedan^ 

Fatimito lords ot Egypt 

iHi tho modento Sht'ito Bdytds m Baghdad they nero met wni 
»l!toTteet%e,nndsttbsoqucntlj puhlio ^ 

Sn tWAHdo cirelesof that city GtMte dtr Fati 

idea Chali/t.n, Gottingen, ISSl, pp -^0 
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himself became a Shfite , nor xras the progress of the sect 
checked by the fall of the dynasty and the conquests of 
Timhr (13S7), ■who veiled his rehgiotis indifference by 
prodamung Itself an admirer of ‘All. Thus the mass of 
the Persian population remained Shf ites, and the Tfmilndes 
accommodated themselves to the rehgious feelings of their 
snlgects. Timur’s son, Shdh Pokh, even bmlt and fumidied 
forth the tomb of the im^m Bi^ in ileshhed (Meshed) 
The troublous times that followed and the intervention 
m Persian affaire of the Snnmte Ak-Koyunlu (see vol xvm. 
p 632 tq ) must have been unfavourable toShfite principles, 
but they gained a final victory through the Safawn dynasty, 
whose founder, Shdh iBrndH (1499-1523), gave the Shfite 
doctrine, in the form in which it is hdd by the Ithnd- 
‘Asharfya, the position it stiU has as the state religion of 
Persia 

The The IthnVAshariya, or “Twelvers,” a sect of the moder- 
ate Shfites, have their name from the respect they pay to 
® ^'AU and his eleven immediate heirs through Fdtima, 
daughter of the Prophet lake all Shfites, they hold that 
'Aif was designated as his successor by Mohammed,^ and 
unjustly thrust aside by the three actual caliphs, Abubekr, 
‘Omar, and ‘Othmin Still more do they hate the Omayyad 
enemies of 'Alt and his house (see voL svi, p 563) 'They 
and the 'Abbdsids •were usurpers, the true caliphs dejure 
being the imdms — (1) 'Alt, (2) Hasan, (3) Hosain, then 
his heirs m the dirwt line— (-1) 'Alt IL, (5) Mohammed 
aI-B.lkit, (G) Ja'far al-Sddik, (7) MiSsA al-Kdam, (S) 
'Alt HI. ai-Bidd (in modem pronunciation Riza), (9) 
Mohammed 11 al-Jawdd, (10) 'Alt IV al-'Askari, (11) 
Hasan II al-Khamt , (12) Mohammed HL al Mahdt, who 
lived m the second half of the 3d century of the Flight 
(9th century aj) ), and to whom his Shfite partisans looked 
to free them from the ‘Abbdsid yoke These hopes failed 
and he himself disappeared, whence the belief grew that i 
he was concealed in a cave at Samarra and would return 
at the end of days. Meantime the sovereignty belongs to 
the other descendants of ‘All, the Sayyids (loids) In ! 
fact the Safa'wis clamied descent from the seventh undm, 
and neither the Afghan Nadir Shih, who overthrew their ; 
power, nor the Kfljars, who now reign, are regarded as 
legitimate The false position which the royal house 
stands in with the clergy is an important element in the 
weakness of the crnmblmg state of Pereia 

ante All other pomts m which Shfites differ from Sunnites 
depend on their l^tmustic opmions, or are accommoda- 
tions of the ntes of Islam to the Persian nationality or 
eke are petty matters affectmg ceremonial. The rejechon 
of the whole Sunmte traditions goes with the repudiation 
of the^cahphs under whose protection these were handed 
down.- An ^egoncal and mystical interpretation recon- 
Koran with the inordmate respect 
paid to AH, the Sunmte doctrine of the uncreated Koran 
Mohammedan confession “There is no 
^ is His ambassador" they 

'ficegerent of God" (icaff, properly 
co^^t ”) There are some modifications m detad 
"'‘S'oas duties of Islam,— the pre- 

no legitimate imhm whose anthonty can direct the prayer 


IT hare been 

220 Noia^c, Geteh dcs Qonns, p 

torted,— indeed a tjssne of bcs ^ ** 


of the congregation PUgnmage to ^lecca, to -which the 
Sunmte indwellers of 'ItUjl and Arabia oppose difficulties, 
though smce the reign of 'Abd nl-Mejid it is officially 
thrown open to all, may be performed by a lured substi 
tute,® or Its place can be taken by a visit to the tombs o 
Shfite saints, e g , that of 'Alf at Nejcf, of Hosain at Kcr 
beH, of RirA at Mesbhed, or of the “ unstained Ffttima ” 
at Kum (F-ttima-i-ma’asum, daughter of Mns'k the 7th 
im&m) The Shfites are much the most zealous of Moslems 
in the worship of saints (real or supposed descendants of 
'Alf) and in pdgnmages to their graies, and they have r 
choractenstic eagerness to be buried in those holy places 
The Persians have an hereditary love for pomps and festivi- 
ties and so the Shfites have devised many religious feasts 
Of these the great sacrificial feast ('id-z-JfLjirbdn , Turkish 
KzirMn Batrdm) is also Sunmte , the first ten days of the 
month Sroharram are dedicated to the mourning for the 
death of Hosain at Kerbeld (voL xm p 5G8), which is cele- 
brated by passion-plays (to'cfya , see vol vnii. p C60), 
whde the imiiersal joy of the Nauroz, or the New Year 
of the Old Persian calendar, receives a Mohammedan sanc- 
tion by the traAtion that on this day the Prophet conferred 
the caliphate on 'Ali* 

MTide they naturally reject the four Sunnite schools of Ecdesi- 
junsprudence, the Shfites also derive all law from thE»-'‘««l 
Koran, and their trained clergy (mollahs) are the only class 
that can give legitimate legal responses The training of 
the mollah resembles that of the Sannitc 'alun. The conrec 
at the madrasa embraces grammar, ■with some rhetoric and 
prosody, logic, dogmatic, Koran evegcsi% tradition, and 
junsprndcnce, and finally some arithmetic and algebra 
The best madrasa is at Kerbd u® But the best students 
of Kerbchl are no match cien for the Snnmte disciples of 
Bokh^ri « The scholar discharged from his studies becomes 
first a simple moHah, i e , local judge and notarj " A small 
place has one such judges larger tovms a college of judges 
under a head called the s^et/iu 'Ulsliim The place of The Judicial 
Sunmte muftis is filled by certain of the irndmuimi'a, \ < , “Hictira 
presidents of the chief mosques m the leading towns, who 
m respect of this function hear the title of raufm wiyfcfiid 
Tins m a dignity conferred by the tacit consent of people 
and clergy, and is held at one time only by a very few dis- 
toguidied men At the begmnmg of the 19th century 
there were but five mnjtehids in Persia , now (1SS7) they 
seem to be more numerous. In Persia the cadi L 
m infenor judge who acts for the sheikhu ’1-Isl5m in special 
cases, and a innfti is & sohcitor acting under the ju^e to 
prepare cases for court ° 

Under the Safawis, when the clergy had great influence 
them head ?adnt Wifr, who administered 
^ foundationsand was the highest jndicial authonty 

(1586-1628) abstained from filling up a racanev 
which occurred in it and, though Shdh left (1628-1 fiin 

^ It m commission Ndcbr 

Ac housHf ‘aS S®? hin 

“ the 19 th century 
apathy of the better classes, 

- ™ - - 

M wdl^ the ^ ” ■* Stfll Ctdetmited by the ^ 

• Wemted. 

made raarmge, is vaild unless 

AH eramary fafenor judge is called dat-Sffha. 
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for tlie vennhty and moral corruption of the mollahs and 
their disposition to the most vulgar fraud are proverbial 
But, on file other hand, the clerical power and the right 
of asylum at Meshhcd, Kum, and some other sanctuaries 
are the only protection of the masses against the arbitrary 
tyrannj of the court and the officials There is now a sort 
of truce between the Go^emment and the clergy, though 
the former is always suspicious of the latter Only 
venalitj of the spiritual courts has led, ns in Turkestan, to 
a limitation of their jurisdiction, and judicial decisions are 
giA en also by civil magistrates according to 'orf or custom- 
ary law and, although their decisions are often arbitrary, 
they are commonly resorted to in cases aflccting property, 
in uhich the spiritual judge would thmk it his duty to “eat 
up ” the sum in dispute The mam prop of the mollahs 
against the Government are the scum of the population, 
the lutU or foul rowdies In 1862, according to VAm- 
biSry, the im\in-jum*a of IspAhAn had at his orders a 
thousand of those scoundrels 

Der The nvals of the clergy in popular influence are the 

vishes dervishes, whose show of hohness cloaks an immorahty 
and propensity to crime far exceeding what is foimd among 
their brethren in Egypt and Turkey So it has been for 
centuries, as appears in Olcarius's account of the Calandera 
of his time (1637) Supported by popular superstition, 
the Persiav. denishcs arc much more pretentious than those 
of the "West At the great feasts espcciallj they quarter | 
themselves impudently in wealthy houses and deafen the 
indw ellcrs with their unceas ng cry of Yd halL (“ O 
Truth ' ” the mystical eqmvale ’t of “ 0 God ' ”) The 
wise and modest dervish who in Sa'di’s poems tells the 
greatest sultan the truth as to the hollowness of his royal 
state has degenerated into the half-niad aud insolent j 
hanger-on who thrusts himself into audience-chambers and 
claims the seat of honour beside the grandees The mul- 
titude of these motley i agabonds, some harmless, others 
dangerous, is evplained by the love for idleness, buffoonery, 
and story-tcUmg, which is even more marked in Persia than 
in other parts of the East 

Religions The great practical difiercnce between the Sunnite and 

obser- Shfite communities is that among the former it is only 

vance by ^ classes, who are few m number, and wnth 

the worse sort of dervishes that obedience to the precepts 
of rehgion is a mere formal profession Most of the ulema 
and the middle and lower classes are smeore Moslems In 
Persia it is the other way , the praise of rehgion is always 
on men’s lips, but the mner conviction is that it is all a 
mockery The clergy laugh mwardly at their own func- 
tions, file educated classes either believe nothmg at all or 
hold secretly to a Siiff pantheism, Sa'df and HAfiz are 
much more to them than the Konn , and, while the Simmte 
takes his sortes htbUcx from the Koran, the Shfite uses a 
copy of the songs of HAfiz. With the common people it 
IS not the proper precepts of Islam, but the Shfite tenete 
directed against Simnites and Jews, that find hearty ad- 
hcTCuce. The death-feast of Hasan and Hosoin^ excites 
them far more than the great sacnficial feast, and 'Alt, the 
national samt, is much more popular than Mohammei 
Islam, as it was forced on Persia by 'Omar, was the faith 
of foreign conquerors and oppressors , and the people have 
reven*^ themselves by travestying it and veihng their old 
convictions under its outward forms And so Islam has 
never had any considerable influence on conduct save that 
it has confirmed the natural turn of the Persians for Ivmg 
and hypocrisy As it was long necessary to profess ortho- 
doxy for fear of the Arabs, it came to be an estabhshed 
Shfite doctrine that itus lawful to deny one’s faith in case 
of danger This “caution” {iallya) or “concealment 
(letnidn) has become a second nature with the Persians 
And with this it goes that no one shrinks from secret sms, 


though optwardly professmg the utmost devotion. The 
preparation of wme and spints, for example, is confined 
to JewTs and Armenian Christians, but private drunkenness 
IS most common Very conscientious or pious people, 
however — eg, the dervi^es — use rather opium or IiasIiM 
and confomid the narcotic intoxication with mystic ecstasy 
Another mischievous thing is the permission of temporarj 
marriages, — marnages for a few hours on a money paj- 
ment This legitimized harlotry (mot'a) is forbidden by 
the Sunna, but the Shfites allow it, and the mollahs adjust 
the contract and diare the women’s profits 

With all this, modem observers ore agreed that the 
middle and lower classes of Persia are not hopeless, and 
that their natural intelhgence, though combined with lack 
of perseverance, would make it much easier for them than 
for the Turks to take a new start if they were freed from 
the WTetched civil and ecclesiastical admimstration There shf 
IS still mental hfe and vigour among them, as appears — 
though m an unfavourable aspect — among the sects, which, 
allowance being made for “ takfya,” play no inconsiderable 
part The AkhbArfs (traditionalists), who adopt a semi 
philosophical way of explammg away the plainest doctnnes 
(such as the resurrection of the flesh) on the authority of 
false traditions of 'Alt, are not so much a sect as a school 
of theology wnthin the same pale ns the orthodox Shfa or 
' imytehdis * Areal dissenting sect, however, is the Sheikhfs, 
of whose doctrines we have but imperfect and discrepant 
accounts - Bepresentatives of the old extreme Shiites, 
who held 'All for a divme incarnation, are found all over 
Persia in tho 'All-IlAhl or 'All-AIlihlsect(“'Ahdoifiers”)s 
Fiiiallj’, in the jear 1848 there broke out a violent Bdbl 
reaction agunst tho wretched condition of state and church 
at a moment w hen a new succession to tho throne had (as is 
w ont) involved great part of tho land m anarch} (comp i ol 
xviu p 651) As early as 1837 a young enthusiast, 'All 
(son of) Mohammed, imbued with pantheistic and conimim- 
istic ideas,"* had begun a jieaceable but zealous propaganda 
Consistently enough with ultm-Shfite principles, ho deemed 
himself mspired by the spirit of God, and clauned to be 
the Mahdi, tho twelfth imAm, issued from his obscuntj to 
lead the world to salvation. He took tho title of B\b al- 
dln (“portal of the faith”), and his followers are known 
as BAbIs BAb was a man of profound sincerity and 
ai erse to violent measures , he avoided all open polonuc 
against the Government, which in turn at first tolerated 
him in its jealouqr of the clergy In 1844 the too great 
zeal of his follower MoUah Hosam occasioned BAb’s im- 
prisonment , but Hosam and his emissaries contmued tho 
propaganda and made many converts in all provinces 
TThen tho troubles of 1848 broke out Hosam raised open 
rebclhon in MnzenderAn- Temble conflicts ensued, made 
only more bitter by the execution of BAb (18th July 1849) 
Apparently suppressed, the movement proved that it was 
not extinct in an attempt to assassinate ffie sh\h in 1852 
A new proscription followed , but there is no doubt that 
BAbism still hves m secrecy, and the universal s^nnpathy 


I Tho orthodox are so called hecanso they allow the aulhon^ of 
;he mwitdiid (siiprw, p. 664). See Gohincan, Zes Udigions, &C., dans 
"Asie Caitralct Tons, 1806, V , wcnnVninV 

s Gobmeau(op cif,p 30) reckons them as orthodox, hntsMPolah, 
Pens, at, Leipcic, 1S65, i. 348, comp Von Kremcr, d 

ierr^endai Idem des Idam*, p -OB '? ,, 

s See Polak, op cif , p S49 , Malcolm, J*- 

Rehatsck, m lottm USA (Borabav branch), 18S0,p 4^4 kanpl^ 
to Chardm, Tbynpe*, 1811, x. 241, say* that at the beginning of the 
IPth century their chief seats were nortli of Kandahar and Kabul 

fuL'n ^h^ two tendencies 1» In Perm m 
[ voi xviu. p bll) Communistic risings constanHv twk plaw «i 

po^^e^ was extinguished ty tlio MoheoIs 
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felt for the tnartjr B^b among generously mindeci Persians 
mat still give it a future ^ 

Less dangerous than these bold communists are the 
Tshmaelites, direct descendants of the old Ismd'iUya, ivhose 
nihilist doctrines are now diluted into a harmless doctrine of 
incarnation They are pretty numerous m India, at Bombay, 
Surat, and Burhamjrtir, but hardly are found in Persia - 

D •Till'' tbtir mutual ftuds, Sunnites and Sht ites are at one in their 
Intml and cont«.m{it for the professors, of other religions. Holding 
that faith and unbelief are matter of predestination, Islam is not 
pren to foitiblc prosclj tizing and on certam conditions Christians 
and Tews (and later on Zoroastnans also) have always been tolerated 
in the ^lohammeJan empire, cveept that 'Omar, mainlv on political 
proiiiKh:, rxjv lied all non ^Moslems from Arabia. Bnt none the less 
tin adh< rents of other faiths arc hated and despised as children of 
hell and enemies of true religion To reconcile the present decar 
of Islam and prospentv of the nnheheier with their feelings and 
com ictions, Sunnites and Shi ites ahke take refuge in the doctrine 
of a restoration ol Islam before the end of the world through the 
“ divinely guided Mahdu In ntu of the interest in the subject 
excited by recent events, some addition may here be made to the 
brief statement m the article ^Iaudi ® Oncinallv, as has been 
shown in that article, the idea of a god sent deliverer from the ille- 
ptimate caliphs ivas attached by the Shfites to actual pretenders 
of tho house of 'AU , hut later on, and especially since the days of 
the Mongols, the figure of the Mahdi was projected into the far 
future, and nltimatcTy his arrival was made a sign of the end of tho 
world Among the Sunnites, on the other hand, who conld not 
aeecpt the Shiito pn. tenders, some of those who felt that the 
Omai vad sovereignty was not truly spintual and worthv of Islam 
l>orrowed the Christian hop>, of the second coming of Chnst, whom 
Islam ael nor lc<lges ns a prophet and preenrsor of Mohammed, and 
who nturn at the end of tho world seemed to accord with some 
vagu" iiasMgts of the Koran , others looked, like the Shi ites, for a 
dtliitrcr from tartldv tvranny, bnt did not tie themselves to the 
I'ehef til It he must spring from tho house of 'AIi. M hen the theo- 
loguns of 'AbbA'id timca began to systematize the rehgious tradi 
tions tbc\ found some that spoke of a return of Jc!>ns and others 
rftrntig to a Maluli. Tlicso tliej comhmed together, so that 
Sannitf ■. now bclu-io that, when unrighteousness is at its height 
uiwn e.artli and tho nctory of tho enemies of Islam seems sure, the 
JIahli nail appear to destroy tho unbclicicrs and establish God’s 
1 ingdom on earth Tlicn tho Antichrist {dnjjal) will work new 
ini', hief, hut Ito doslrovcd hv Jesus, who appears as precursor of the 
laiit judpnent Sunnite theologians have not all been at one in 
exivctini, a Maluli as well as Tesus, but this is the view generallj 
cumnt in rceLiit times , and Sunnites and Shi ites ate agreed that 
the ^[ahdi will destrov the external foes of Islam, le., all non 
'lolnmmedaii powers. Theologians have tried by artificial inter 
pn’ation of Koran and Sunna to fix when and how the Mahdi is 
to np{» ar, and Imre concluded tluit he must bo looked for at the 
®f » century Of tins vade«prcad belief Mohammed Ahmed, 

tl' Salim -.e Mahdi, anilcd hims.lf in coming forwaixl in the 
1 var noo of the I light (1SS2 8-3) Theolopcal opinion is so un 
e- ‘tbal iv< to all the d hails of the Mahdfs work that, according to 
iiifoTtialion, lii*» iltith has not «**nousIv impaired the 
imp -ja proluexl bv Ins aaaones. In Mecca, for example, m 
IS'. It vxsxominonlj held to be coiiccii-able that the Siidancso 
UZ iting in In, nam might dwtroy England and tho Wcstcra 
pliers an J It i.. po,.?:blc that the belief m this latest ilahdi has 
pwt to plav in the Eastern question ( V. MU ) 

htAf»rilOKL (//enWroU, Iiifolalton , CoupdeSolal 
Tr'n te 1 t^r) a tenn applied to the effects produced 
uf|oa the central nenous system, nnd through it upon 

0 lar organa of tho Ivxly, by exposure to the sun or to ovet- 
1 " itcvl atr klthough most frequently observed in tropical 
rr taav t ht- dis^ •i.,c occ irs also in temperate climates dunne 

1 0 wcath< r A nioi^t condition of the atmoqihere, which 

mt rf_rx, a ith cooling of the oicrheatcd body, greatly 
in'rx-t, , the lability to suffer from this ailment ^ 

„n trine ha, Ik. n chiefly ob.,ened and investigaterl 
m India, where foirocrh, both 

IV UTIJIV. nnd in till' rotltinn J... 
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and morrabty The increased attention now paid by 
mibtary autbonties to tbe personal bealtb and comfort of 
the soldier, particularly as regards barrack accommodation 
and dress, together with tbe care taken m adjushng tbe 
tune and mode of movement of troops, has done much 
to lessen tbe mortabty from this cause It would appear 
that, while any one exposed to the influence of strong solar 
heat may suffer from the symptoms of sunstroke, there are 
certam conditions which greatly predispose to it in the 
case of individuals Causes calculated to depress the 
health, such as previous disease, particularly affections of 
the nervous ^stem, — anxiety, worry, or overwork, irregu- 
larities m food, and m a marked degree intemperance — 
have a powerful predisposmg influence, while personal nn- 
cleanhness, which prevents among other thin gs the healthy 
action of the skin, the wearing of tight garments, whidi 
impede the functions alike of heart and lungs, and hvmg 
in overcrowded and msamtaty dwelhngs have an equally 
hurtful tendency 

IVhile attacls of sunstroke are frequently precipitated 
by exposure, especially durmg fatigne, to the direct rays 
of the sun, in a large number of instances they come on 
under other circumstances Cases are of not nnfrequent 
occurrence among soldiers m hot chmates when there is 
overcrowding or bad ventilation m them barracks, and 
sometimes several will he attacked m the course of a rang in 
night The same remark apphes to similar conditions 
existing on shipboard. Further, persons whose occupa- 
tion exposes them to excessii e heat^ such as stokers, laundry 
workers, ic , are apt to suffer, particularly in hot seasons 
In the tropics Europeans, especially those who have recently 
arrived, are more rea^y affected than natives Bnt 
natives are not exempt 

The symptoms of heatstroke, which obviously depend 
upon the disorganization of the normal heat-regulating 
mechanism, as well as of the functions of circulation and 
respiration (see Pathology, voL xviu p 394), vary m their 
mtensity and hkewise to some extent in their form Three 
chief types of the disease are usually desenbed 

(1) Heat Syncope — ^In this form the symptoms are those 

of exhaustion, with a tendency towards faintmg or its 
actual occurrence A fully developed attack of this desenp- 
tion IS usually preceded by sickness, giddmess, some amount 
of mental excitement followed by drowsiness, and then 
the passage mto the syncopal condition, m which there are 
pallor and coldness of the skin, a weak, qmck, and inter- 
mittent pulse, and gasping or sighing respiration The 
pupils are often contracted Death may quickly occur, but 
“ is available recoiery may take place 

(2) Heat Apoplexy or Aephyan—lxi this variety tho 
attack, whether preceded or not by the premonitory ^D- 
toms already mentioned, is nsuallj sudden, and occurs m 
the form of an apoplectic seizure, with great vascular 
engorgement, m seen m the flushed face, congested eves, 
qmck full pulse, and stertorous breathing There w 
^ually insensibihty, and convulsions are not unfrequent 

(3) Ardent The^-mxc Feier —This variety is characterized 
chiefly by the excessive development of fever fhvner 

thi^t, quick full pulse, pains throughout the body 
penoa, oiten one or two dava 

collaxi'c nr frn«, ™ay ensue from 
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Besides tliese, other varieties deiiending on the pro- 
minence of certain symptoms are occasionally mot -with 
The chief changes in the body after death fiom lieatstroko 
are those of aniemia of the bram and congestion of the 
lungs, together with softness of the heart and of the 
muscular tissues generally The blood is dark and flmd 
and the blood corpuscles are somewhat altered in shape 
Attacks of sunstroke are apt to leave traces of their effects 
upon the constitution, especially upon the nervous sj^tem 
A liability to severe headache, which in many coses would 
seem to depend upon a condition of chronic menmgitis, 
epileptic fits, mental irritability, and alterations in the 
disposition are among the more miportant It is often 
obsened that heat in any form is ever afterwards ill 
borne, while there also a^ipears to bo an abnormal suscep 
tibihty to the action of stimulants The mortahty from 
sunstroke is cstunated at from 40 to 60 per cent 
Treatment — In respect of this disease means should bo adopted 
to prevent attacks iii the case of those who must nocossanly bo 
opposed to the sun These consist in the w canng of loose clotiiing, 
with the ovcoption of the headdress, which ought to bo worn close 
to the head, in duo attention to the function of the skin, and in 
the avoidance of alcoholio and other excesses Cold water may bo 
dniuk in small quantities at frequent intervals. Slcopmg in the 
open air in very hot seasons is rccommoudod. The treatment of 
n patient siiflbnng from an attack nccossanlj depends upon the 
form it has assumed In all cases ho should u possible bo at once 
removed into a shaded or cool place ‘^^^loro the symptoms are 
mostly those of syncope and there is a tendency to death from 
heart failure, rest in the recumbent jiosition, the use of diffusible 
stimulants, such os ammonia or other, &c., together with fnction 
or warmth apphed to the extremities, are the means to bo adopted 
'Whore, on tno other hand, the symptoms are those of apoplexy or 
of hy]^)orp} roxia, b\ far the most successful results are obtained 
bj tlio use of cold (the cold affusion, rubbing the surface with ice, 
onemata of ico-oold water) The olToct is a marked lowonng of 
the tomperatiiro, while at the same tune a stimulus is gucii to the 
respuratorj function Jlustard or turpentine applied to the nape 
of the neck or chest is n useful adjuvant Should the tonipen hire 
bo lowered in this way but iiuconscioiisnoss still pci-sist, removal 
of the hair and blistering the scalp are rccomraouacd The siib 
sequent treatment wall depend ujran the nature of the resulting 
sjmptoms, but change to a cool climate is often followed by 
marked benefit (J 0 A ) 

SUPERIOE, Lake See Lake and St Laweence 
SURABAYA See Java, vol sm p 606 The 
population in 1880 was 122,234 
SURAKARTA, or Solo See Java, vol jaii pp 601, 
606 sq Its population was 124,041 in 1880 
SURAT, a istnet of British India, in the Guzorat 
division of Bombay presidency, lymg between 20° 15' and 
21° 28' N lat and 72° 38' and 73° 30' E long It has an 
area of 1662 square miles, and is bounded on the N by 
Broach district and the native state of Baroda , on the E 
by the states of Edjpipla, the GAikwAr BAnsda, and Dhar- 
ampur , on the S by Thdna district and the Portuguese 
terntory of Daman , and on the "W by the Arabian Sea 
It has a coast-hne of 80 miles, consisting of a barren stretch 
of sand drift and salt marsh , behmd that is a rich higlily 
cultivated plain, nearly 60 miles in breadth, at the em- 
bouchure of the Tdpti, but narrowing to only 15 miles m 
the southern part , and on the north-east are the wild hills 
and jimgle of the Dangs The only important rivers are 
the Tdpti and the Kim, the former of which is ordinarily 
navigable for native craft of from 18 to 36 tons The 
district contains a large number of tanks for irrigation , 
and a canal is project^ from the TApti with head works 
at KamlApur, 35 miles from Surat The fauna of the dis 
trict consists of a few tigers, stragglers from the jungles 
of Bdnsda and Dharampur, besides leopards, bears, wild | 
boars, wolves, hymnas, spotted deer, and antelopes The l 
climate of Surat vanes with the distance from the sea 
Near the coast, under the influence of the sea-breeze, an 
equable temperature prevails, but 8 to 1 1 miles inland the | 
breeze ceases to blow The const also possesses a much I 


lighter rainfall than the intenor, the annual average 
ranging from 30 inches in OlpAd to 72 in Chikhli, while at 
Surat city the average is 46 inches Tlie Bombay, Baroda 
and Central India Railway runs through the district from 
north to south A magnificent iron girder bridge crosses 
the TApti at Surat city 


returned the population of Surat at 614,198 
(306,016 males, 808,183 females), of whom Hindus numbered 41 6,031, 
Mohammedans 66,647, Parsis 12,693, and aboriginals 118,664 
Tliorearo only two towns m the district with a population exceed 
lug 6000,— namely, Suhat {qv) and Bulsar (13,229) The culti- 
vatod area in 1884 86 was returned at 726,683 aorcs, and the area 
available for cultivation at 81, 668 Tlie total area of crops m 1884- 
86 was 660,233 acres, including 66,096 twice cropped Rico ocen 
pied 108,972 acres, wheat 88,617, and jorfr 108,644, cotton is also 
largely cultivated, and its culture is greatly increasing Gram, 
cotton, timboi, oil, sugar and molasses, and piece goods arc the 
chief articles of export. Almost the whole female population is 
oiiOTged m spinning cotton tliread, and the weal mg of cotton cloth 
m liand looms is earned on in the chief towns , silk is also manu 
factured in considomblo quantities, as well as brocades and cm 
broidery In 1884 86 the revenue of the district amounted to 
£378,061, of which the land tax contnbuted £268,644 Surat was 
ono of tho carhost parts of India brought into close relations witli 
European conntnos, and its histoiy moigcs almost entirely into 
that of its capital, long tho greatest maritime city of tho peninsula 
By an armngemont made m 1799 tho English were placed m posses 
Sion of Surat city and tho town of Bander , subsequent cessions 
under the treaties of Bassom (1802) and Poona (1817), together 
with tho lapse of tho Mandvi state m 1830, brought tho district 
into its present shape Since tho introduction of British rule the 
distnct has remained comporativoly tranquil , and oi on during tho 
ponod of tho mutiny peace was not disturbed, owing in a great mea- 
sure to tho steadfast loyalty of its leading Moliammcdan families 


SURAT, capital and adinimstmtivo headquarters of 
the above district, is situated in 21° 9' 30" N lat and 
72' 54' 16" E long, on tho southoin bank of the TApti, 
distant from the sea 14 miles by water and 10 by Innd 
Its ongm appears to bo comparatively modern, tradition 
assigning tho foundation of the town to tho begmmng of 
tho 16th century As early ns 1514 it was described by 
tho Portuguese traveller Baibosa as a “very important 
seaport” Durmg the reigns of Akbar, JaliAngfr, and 
ShAli JahAn it rose to be the chief commercial city of 
India From 1573 to 1612 tho Portuguese were undis- 
puted masters of tho Surat seas and part of tho seaboard 
But shortly after 1612 the city of Surat became tho scat 
of a piesidency under tho English East India Company, 
and the Dutch also had made it their principal factory in 
India Dining the IStb century it jJrobably ranked ns 
the most popidous city of India, its population being nt 
ono tune estimated as high ns 800,000, but with tho 
transfer of its trade to Bombay tho numbers rapidly fell 
off, until in 1847 its inhabitants numbered only 80,000 
Thenceforward the city began to retrieve its position, and 
in 1881 its population numbered 107,154 (54,524 males 
and 52,630 females) 

SURBITON, a suburb of ICingston in Surrey, England, 
IS finely situated on the river Thames, 12 miles south-west 
of London by tho London and South-Western Raihvny 
It consists chiefly of villa residences embosomed in woods 
and gardens Along tho nver an esplanade has been con- 
structed, forming a pleasant promenade Surbiton is tho 
headquarters of tho Kingston Rowing Club and tho Thames 
Sailing Club Tho recreation groimd, in connexion with 
which there is a rcadmg-room and librarj', is much fre 
quented for athletic meetings and bicj do races In tho 
town there is a cottage hospital Tho populatioi^of tho 
urban jsanitary district (area, 1000 acres) in 1871 was 
7642, and in 1881 it was 9106 

SURETY, in law, is tho party liable under a contract 
of Gttabantee (o' V ) In criminal practice sureties bound 
by Recognizance {qv) arc a means of obtaining coinphanco 
with tho order of a court of justice, whether to keep tho 
peace or otherwise 
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SCHrACE, COXGPvrEsCE. G 03 EPLEX Jn tie 
artide Cceve the subject treated from an histoncal 
pomt of Tiew for the purpose of dioumg hoTv the leadmg 
ideas of the theory irere successively arrived at. These 
leadmg ideas apply to surfaces, but the ideas peculiar to 
surfaces are scarry of the like fundamental nature, being 
rather devdopments of die former set in their application 
to a more advanced portion of geometry there is conse- 
qneatly occasictn for the histoncal mode of treatment 

Curves m space ivere bneSy considered m the same aitid^ 
and th^ icill not be ducussed here but it is proper 
to refer to them m connemon ivrth the other notions of 
solid geometry In plane geometry the dementary figures 
are the point and the line, and vee then have the curve, 
vrhich may be regarded as a smgly mSnrte gutem of points, 
and also as a sm^y infinite system of Imes. In sohd geo- 
metry the dementary figures are the pomL the Ime^ and 
the plane ive have^ moreovec. first, that irhich under one 
aspect IS the curve and under another aspect the develop- 
able {o~ torse), and 17111131 mav be regarded as a smedv in- 
fimte system of points, of Imes. or of planes and secondly, 
the snifece^ irbich may Ik r^arded as a donb^ infimte 
system of pomts or of plansi, and also as a spe^ tnply 
infinite sys'em of Ims. (The tangent hnes of a surmce are 
a special complex.) As distmct particnlar cases of die 
first figure ive have the plane carve and the cone, and as 
a parhcnlar case of the second figure the ruled surface^ 
regnlus, or smgly infinite system of Im^ ive have^ 1 »- 
s’dss, the congruence or doubly infinite system of Imes 
and the complex or tnply infinite system of bnag And 
thus crowds of theons arise which ha'^e hardlv anv ana- 
logues m plane geomely, the relation ot a cuirre to the 
vanous surfaces which can be drawn through it. and that 
of a surface to the -ranous curves which can be drawn 
upon it, are di&reat m kind from those which m nlane 
geomstrv most nearly correspond to them,— 4 he relation 
of a system of pomts to the different curves throng them 
and that of a curve to the systems of pomts upon it. Tn 
part’cular, there is nothmg in pfene geometry to coir^pond 
to the theory of the enrves of cnrvatnre of a snrface. Atw-m, 
to the smgle theorem of plane geometry, that a bup. is the 
shortest distance between two points, there correspond m 
solid geometry two extensive and diScult theone,-^bat 
of the geodesic Im^ on a sunace and that of the Tnimmaf 
Euriace, or surface ot raimmuin area, for a given boundarv 
And it would be easy to say more m illustraticm of 
great extent and complexity of the subject, 

Suijaea in General, Tareee, ^x. 

1 Asmfiice may be regarded as the locus of a doublv m- 
mte ^em of pomts,— that is. the locns of rto 



the quadnplanar coordinates a-, d 4 ^ » rrf 

^o. the order agre^ ^nth the geometneal one, that the 
otde fie surface is eqnal-to the namb^r of the mtor 
^kons of the surface l^an arbitrarv Ime. sitm-^m 
de&ntion of the surface, we'Wht 

~ muds of the plane curve and the 

«)=e. It IS proper to recaU that the order of a nlLe 00^! 


an arbitrary point (m the plane of the curve) The cone 
13 a figure correlative to the plane curve correspondmg 
to the plane of the curve we Imve the vertex of the cone, 
to its tangents the generating Imes of the cone, and to its 
pomts the tangent planes of the cone. But from a differ- 
eirr pomt of view we may conader the generatmg Imes of 
the cone as correspondmg to the pomts of the curve and 
iis tangent planes as correspondmg to the tangents of the 
carve. From this pomt of new we define the order of the 
cone as equal to the number of its intersections (generatmg 
Imes) by an arbitrary plane through the vertex and its 
class as equal to the nnmher of file tangent planes which 
pas through an arbitrary line tbron^ tbe vertex. And m 
the same way that a plane curve has singularities (singular 
pomts and singnlar tangents) so a cone has smgnlanhps 
(smgular generatmg Imes and smgular tangent pWes) 

3 Consider now a surface m connexion wifii an arbi- 
trary Ime. The Ime meets the snrface in a certam number 
of pomts^ and, as already mentioned, the order of the sur- 
face is eqpai to the number of these intersections. 'Vrehave 
throng the Ime a certam number of tangent planes of the 
surface and the doss of fiie surface is equal to the number 
of these tangent planes. 

But, further throng the Ime imagme a plane, this 
meets the surface m a curve the order of which is equal 
(as is at once seen) to the order of the surface. Agmn^ on 
the Ime imagme a pomt; this is the vertex of a cone cir- 
cninscribmg fiie surface, and the das of this cone is equal 
(as IS at once seen) to the class of the surface. The tangent 
hues of the surface which he in the plane ate nothmg'eisc 
than the tangents of the plane section, and thus form a 
smgly infinite senes of Imesj gmilarly, the tangent hnes 
of the surface which pas throng the pomt are noQung 
eke than the generafing Imes of the cixcnmscribed con& 
and thus form a smgly infimte series of Imes. But^ if we 
conader those tangent Imes of the surface which are at once 
m &e plane and through the pomt, we see that they are 
finite m number, and we define the rani of a snrface as 
equal to the number of tangent hns which he m a given 
plane and pass through a given pomt in that plane It 
at once follows that ^e d^ of &e plane section and the 
order o f th e circumscribed cone are each equal to the rank 
of the surface^ and are thus equal to each other It may 
be noticed that for a general snrfece (^$r,p,:^tf)'*, =0, of 



be a(a - 1 ), which is not =n{» - l)v 
4 . In the last preceding number the notions of the 
tmigent toe and the tangent plane have been assumed as 
known, but th^ require to be farther esplamed in refer- 
ence to the ongmal point deSmtion of fiie surface. Speak- 
mg g^rally, we may say that the pomts of the sii^M 
wnswutive to a given ^int on it he in a plane which is 
^ togent plMe a. the given pomt, and Mnversdv the 
given pomt is the of contact of this tan^t plane. 
Md thau ^y toe Qiron^ the pomt of con^^d m the 
tangrat plane is a tangent line tondung the surface at the 

pointy or— wJiau 13 the same finne— a toe meetintr tTio 

countmg as two mtfrsw- 
notion of a" t^SfpS^ a the forcing 

Sr^^£th?w strfac^ 
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double point, nnd ivbon tins is so the plnno is a tangent 
plane liaMng the double point for its point of contact 
The double point is cither an ncnode (isolated point), 
then the surface at the iioint in question is convex towards 
(that IS, conca^c away from) the tangent plane, or else 
it IS a crunodc, nnd the surface at the point in question 
IS then conca\o-con\cx, that is, it has its two cuiwatures 
in opposite senses (see vifta, No IG) Obsono that in 
cither case any line whatever in the plane nnd through 
the point meets the surface in the points in which it meets 
the plane cune, iinmclj, in the point of contact, which 
gna double point counts ns two intersections, and in n-2 
other points , that is, wo haio the preceding definition of 
the tangent line 

5 The complete enumeration and discussion of the 
singulnntics of a surface is a question of extreme difliculty 
which lias not ^ct been solved ^ A plane cune has point 
singularities and line singularities , corresponding to these 
wc haio for the surface isolated point singularities and 
isolated plnno singularities, but there are besides con- 
tinuous singularities applj ing to cun cs on or torses circum- 
senbed to the surface, and it is among these that wo 
haie the iion-specinl singularities which play the most 
important part in the thcoiy Thus the plane cune 
represented by the general equation (*^r, y, r)'* = 0, of 
any gnen order «, has the non-spccml lino singularities of 
inflexions and double tangents , corresponding to this the 
surface rciircsented bj the general equation (^^ja, v, «')’* 
= 0, of aiij given order «, has, not the isolated plane sin- 
gularities, but the continuous singularities of the spinodo 
cune or torso nnd the node-couple cune or torso A 
phno ninj meet the surfnep lu a curve having (1) a 
cii<5p (spuiode) or (2) a pair of double points, in each 
case there is a singly iiifiiiito sjstcin of such singular 
tangent phnes, nnd the locus of the points of contact is 
the curve, the cm elope of the tangent planes the torse 
The reciprocal singularities to these are the nodal cune 
nnd the cuspidal cune the surface iiiaj intersect or 
touch Itself along n curve iii sucli wise that, cutting the 
surf{ico bj an nrbitrari plane, the cune of intersection 
has at each intersection of the plane with the cur%o on 
the surface (1 ) a double point (node) or (2) a cusp Observe 
that these are singularities not occumng in the surface 
represented by the general equation PjJ.r, y, r, ip)^—0 of 
nnj order, obseno further that in the case of both or 
cither of these singularities the definition of tho tangent 
plane must be modified. A tangent plnno is a plane such 
that there is in the plnno section a double point in addition 
to tho nodes or cusps at tho intersections wuth tho singular 
lines on tho surface 

G As regards isolated singularities, it wall bo sufficient 
to mention tho point siugulnnty of the conical point (or 
cnicnode) and tho corresponding plane singularit} of tho 
conic of contact (or cnictropo) In tho former case we 
hrn e a point such that tho consecutive points, instead of 
lying in a tangent plane, ho on a quadric cone, havmg tho 
point for its vertex, in tho latter case wo have a plnno 
touching tho surface along a conic , that is, tho complete 
intersection of the surface by tho plane is made up of the 
conic taken tivico nnd of a residual curve of tho order - 4 

7 Wo may, in tho general theory of surfaces, consider 
either a surface nnd its reciprocal surface, the recipro- 
cal surface being taken to be the surface enveloped by 
tho polar planes (in regard to a gii on quadric surface) of 
the pomts of tho original surface, or — what is better — wo 

1 In a piano curvo tho only singularities nlilcli need to bo considered 
are tho'o that present tliemsohes In PlUckor's equations, for o%ery 
higher singularity whatever is cquiioilont to a certain uumhor of nodes, 
cusps, inflexions, nnd donhio tangents As regards n surface, no such 
reduction of tho higher singularities has ns yot been made. 
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may consider a given surface in reference to tho reciprocal 
relations of its older, rank, class, and singularities In 
either case we have a sones of unaccented letters and a 
corresponding senes of accented letters, and the relations 
between them are such that wo may in any equation inter- 
change tho accented and the unaccented letters , m some 
cases an unaccented letter may be equal to the correspond- 
ing accented letter Thus, let ?i' be as before the order 
and tho class of tho surface, hut, instead of immediately 
defining tho rank, lot a be used to denote tho class of the 
piano section and a' tho order of tho circumscribed cone , 
also lot A?, aT bo numbers referring to tho singularities 
Tho form of tho relations is rt=a'( = rank of surface), 
a'=» (w-1)-aS, ?i' = n(n-iy-S, a=n'(n'-l)-S' , 
fi=n'(n'— 1)“-/^ In these last equations S, S' are 
merely written down to denote proper corresponding com- 
binations of tho several numbers rofomng to the singular- 
ities colicctn oly denoted by S, S' respectively The theory, 
ns already mentioned, is a com 2 }lex and diflicult one, and it 
IS not tho intention to further dei elop it hero 

8 A del elopable or torso corresponds to a curvo in space 
in tho same manner as a cone corresponds to a plane curve 
although capable of representation by nn equation U— 
(*j^r, y, r, ip,)", = 0, nnd so of coming under the foregoing 
point definition of a surface, it is an entirely distmot geo- 
metrical conception Wo may indeed, qua surface, regard 
It as a surface characterized by the property that each of 
its tangent planes touches it, not at a single point, but along 
a lino , this is cqiuvnlont to saying that it is tho envelope, 
not of a doubly infinite senes of planes, as is a proper 
surface, but of a singly infinite sj'stom of planes But it is 
perhaps easier to regard it as tho locus of a smgly infimto 
system of lines, each lino mcetmg the consecutive hue, or, 
what IS tho same thing, the hues being tangent lines of a 
cun 0 in space Tho tangent jilano is then tho plane through 
two consccutno lines, or, what is tho same thmg, an oscu- 
lating piano of tho cun c, whence also tho tangent piano 
intersects tho surface in tho generating bno counting twice, 
and in a residual curve of tho order n-2 Tho cun o is said 
to be tho edge of regression of tho developable, and it is a 
cuspidal cune thereof , tiiat is to say, any plane section of 
the del elopable bas at each point of intersection witb tbo 
edgo of regression a cusp A sheet of paper bent m any 
manner without crumpling gives a developable, but wo 
cannot with a smgle sheet of paper properly exhibit 
tho form in the neighbourliood of tho edge of regression 
wo need two sheets connected along a plane curve, which, 
when tho paper is bent, becomes tho edge of regression 
and appears ifS a cuspidal curve on tho surface 

It may bo mentioned that tho condition which must bo 
satisfied in order that tho equation 0 shall rejirosont a 
del elopable is Zf(f7) = 0 , that is, tho Hessian or functional 
determinant formed witli the second differential coefhcionts 
of 1/ must vanish in virtue of the equation Z7= 0, or — what 
IS the same thmg — N(n) must contain 27 os a factor If 
in Cartesian coordinates tho equation is taken in the form 
z-f{x, y)=0, then the condition is = 0 identically, 
whore i, s, t denote ns usual the second differential co- 
efficients of s in regard to v respectively 

9 A ruled surface or regulus is the locus of a singly 
infimto system of Imes, where tho consecutive Imcs do not 
intorscot, this is a true surface, for there is a doubly 
infinite senes of tangent iilanes, — in fact any plane through 
any one of tho hues is a tangent plane of tho surface, 
touching it at a point on tho line, and in such wise that, 
as tho tangent plane turns about tbo lino, tho point of con- 
tact moi es along tho lino Tho complete intersection of 
tho surface by the tangent plane is made up of tho lino 
counting once and of_a residual curve of the order ft--l 
A quadrio surface is a regulus in a twofold manner, for 
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there are on the surface two systems of hnes each of whidi 
IS a regulus A cubic surface may be a regulus (see No 
11 vn.fr ci) 

Surfaces of the Orders S, and A 

10 A surface of the second order ora quadric surface is 
a surface such that every Ime meets it in two pomts, or — 
what comes to the same thmg — such that every plane 
section thereof is a conic or quadric curve Such suriaces 
have been studied from every pomt of view The only 
smgular forms are when there is (1) a conical point (cmc- 
node), when the surface is a cone of the second order or 
quadncone , (2) a conic of contact (cmctrope), when the 
surface is this come , from a different point of view it is a 
surface aplatve or flattened surface Excluding these de- 
generate forms, the surface is of the order, rank, and class 
each => 2, and it has no singularities Distmguishing the 
forms accordmg to reality, wo have the eUipsoid, the 
hyperboloid of two sheets, the hyperboloid of one ^eet, 
the elhptio paraboloid, and the hyperbolic paraboloid (see 
Geomexey, Analytioai,) a particular case of the elhp- 
soid IS the sphere , m abstract geometry this is a quadne 
surface passing through a given quadne curve, the circle 
at mfinity The tangent plane of a quadne surface meets 
it in a quadne curve having a node, that is, in a pair of 
hnes , hence there are on the surface two singly infinite 
sets of hnes Two lines of the same set do not meet, 
but each line of the one set meets each hue of the other 
set, the surface is thus a regulus in a twofold manner 
The hnes are real for the hyperboloid of one sheet and 
for the hyperbohe paraboloid, for the other forma of 
surface they are imagmary 

11 IVe have next the surface of the third order or cubic 
surface, which has also been very completely studied 
Such a surface may have isolated point smgulanties (cmc- 
nodes or points of higher singulanty), or it may have' 
a nodal Ime, we have thus 21 + 2, = 23 cases In the 
general case of a surface without any singularities, the 
order, rank, and class are = 3, 6, 12 respectively The 
surface has upon it 27 hnes, lying by threes m 46 planes, 
which are tnple tangent planes Observe that the tangent 
plane is a plane meeting the surface in a curve having 
a node For a surface of any given order n there will 
be a certain number of planes each meetmg the surface 
in a curve with 3 nodes, that is, tnple tangent planes, 
and, in the particular case where n = 3, the cubic curve with 
3 nodes is of course a set of 3 hnes , it is found that the 
number of triple tangent planes is, as jnst mentioned, = 45 
This wodd give 135 hnes, but through each line we have 
0 such planes, and the number of hnes is thus =27 Th e 
theory of the 27 hnes is an extensive and interestmg one 
in particular, it may be noticed that we can, m thirty six 
ways, select a system of 6x6 hnes, or "double sixer,” 

intersect each other, 
but tto each line of the one set mtersects each hne of 
the other set 

A cubic surface haiing a nodal Ime is a ruled surface 

“odal hne meets 

of UnM ^ T ® set 

ilS 

Maf-fl’o ima!nnftro*nr*”°^ 1!™® surface has also 4 
a ^‘J^to'^ching the surface along 

a circle (emetropes),— m aU 16 cnictropes It was easy 


by a mere homographic transformation to pass to the more 
general surface called the tetrahedroid , but this was itself 
only a particular form of the generd surface with 16 
cmcnodes and 16 cnictropes first studied by Kummer 
Qnartic surfaces with a smaller number of cmcnodes have 
also been considered 

Another very important form is the quartic surface 
having a nodal conic , the nodal conic may be the circle 
at infinity, and we have then the so-called anallagmatic 
surface, otherwise the cychde (which mcludes the particu- 
lar form called Dnpin’s cydide) These correspond to the 
bicircular quartic curve of plane geometry Other forms 
of quartic surface might be referr^ to 

Congruences and Complexes 

13 A congruence is a doubly infimte system of hnes 
A Ime depends on four parameters and can therefore be 
determm^ so as to satisfy four conditions , if only two 
conditions are imposed on the hne we have a doubly 
infinite system of lines or a congruence For mstancci, the 
hues meetmg each of two given Imes form a congruence 
It IS hardly necessary to remark that, imposmg on the hne 
one more condition, we have a ruled sinface or regulus , 
thus we can m an infinity of ways separate the congruence 
into a singly mfinite system of reguh or of torses (see 
vnfra. No 16) 

Considermg in connexion with the congruence two 
arbitrary hues, there wdl be in the congruence a deter- 
mmate number of hnes which meet eaidi of these two 
hnes, and the number of hnes thus meetmg the two hnes 
IS said to be the order-doss of the congruence If. the two 
arbitrary hnes are taken to mtersect each other, the con- 
gruence hnes which meet each of the two hnes separate 
themselves mto two sets, — ^those which he m the plane of 
the two hues and those which pass though their intersec 
tion There will be m the former set a determinate number 
of congruence hnes which is the order of the congruence, 
and m the latter set a determinate number of congruence 
lines which is the class of the congruence In other words, 
the order of the congruence is equal to the number of 
congruence hnes lymg m an arbitrary plane, and its nlngg 
to the number of congruence hnes passing through an 
arbitrary pomt 

The followmg systems of hnes form each of them a 
con^ence —(A) hnes meeting each of two given curves, 
(B) hnes meetmg a given curve twice, (C) hnes meeting a 
given cmve and touchmg a given surface , (D) Imes touch- 
mg each of two given surfaces , (E) Imes touchmg a given 
sumce twice, or, say, the bitangents of a given surface 

The last case is the most general one , and conversely 
for a given congruence there will be m general a surface 
having the congruence hnes for bitangenta This surface 
IS said to be the focal surface of the congruence . the 
general surface with 16 cmcnodes first presented itself in 
t^ mamer 08 the focal surface of a congruence But 
the focal surface may degenerate mto the forms belongmg 
to the other cases A, B, C, D “s s 

14 A complex is a triply infinite system of hnes —for 
mstance, the tangent hnes of a surface Consideriiff an 
arbitrary point in connexion with the complex, tS^com- 
plex hues which pass through the point foS a conT 
considering a plane in connexion witli if fiio « i ^ 
ImM wlncli he ‘hi the pta, eSdlrfaiv. T, TJ 

to see that the of ae earve is equal to the oS 

V 1 U 8 S 01 cone It is to be observed that while 
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for a congruence there is in geneial a surface having the 
congruence lines for bitangents, for a complov there is 
not in general any surface having the complex lines for 
tangents , the tangent lines of a surface are thus only a 
special form of complex The theory of complexes firet 
presented itself in the researches of Malus on systems of 
rays of light in connexion inth double refraction 

16 The analytical theoi'j as 1 X 011 of congruences as of 
complexes is most easily carried out by means of the six 
coordinates of a line , viz , there are coordinates (<r, 6 , c, 
f, g, 7i) connected by tlie equation af+ lg + (^t — 0 , and there- 
fore such that the ratios a b c f g h constitute a system 
of four arbitrary parameters AVe have thus a congruence 
of the order n represented by a single homogeneous equa- 
tion of that order (*^i b, e, f, q, A)" = 0 boti\ eon the six 
coordinates, two sucli relations determine a congruence 
But 1 VO hai 0 in regard to congruences the same difficulty 
ns that which presents itself in regard to curies m space 
it IS not every congruence which can be represented com- 
pletely and precisely by two such equations 

The linear equation {^'^,b,c,f,g,h) — 0 repiesents a 
congruence of the first order or linear congruence , such 
congruences are interesting both in geometry and in con- 
nexion with the theory of forces acting on a rigid body 

Cw vea of Cu7 vafui e , AsqmpMic iiwci 

16 'The normals of a surface form a congruence In any 
congnience the lines consecutive to a given congruence line 
do not in general meet this lino, but there is a deter- 
minate number of consecutive lines ivhicli do meet it, 
or, attending for the moment to only one of these, say 
the congnience line is met by a consecutive congruence 
line In particular, each normal is mot by a consecutive 
normal , this again is met by a consecutive normal, and 
so on That is, wo have a singly infinite system of nonnals 
each meeting the consecutne normal, and so forming a 
torse, starting from difleront normals successn ely, wo 
obtain a singly infinite system of such torses But eadi 
normal is in fact met by two consecutne normals, and, 
using in the construction first the one and then the other 
of these, wo obtain two singly infinite systems of torsra 
each intersecting the giien surface at right angles JJi 
other words, if in place of the normal we consider the 
pomt on the surface, wo obtain on the surface tw o singly 
infinite systems of curves such that for any cuive of either 
system the normals at consecutive points intersect each 
other, moreover, for each normal the torses of the two 
systems intersect each other at nght angles , and therefore 
for each point of the surface the curves of the two systems 
intersect each other at right angles The two sj’stoms of 
curies are said to be the curves of curvature of the surface 
The normal is met by the two consecutne normals 
in two points which are the centres of curvatuio for the 
point on the surface , these he either on the same side of 
the point or on opposite sides, and the surface has at the 
poiqt in question like curvatures or opposite curvatures in 
the two cases respectnely (see svpia, No 4) 

17 In immediate connexion w ith the curves of curvature 
we have the so-called asymptotic curves (Haupt-tangenten- 
linion) The tangent plane at a point of the surface cuts 
the surface in a curve haiung at that point a node Thus 
we haie at the pomt of the surface two directions of 
passam to a consecutive point, or, say, two elements of arc , 
and, passing along one of these to the consecutive point, 
and* thence to a consecutne pomt, and so on, we obtain on 
the surface a curve Starting successively from different 
points of the surface we thus obtain a singly infinite 
system of curves , or, using first one and then the other of 
the two directions, wo obtain two smgly mfimte systems ot 
-urves, which are the curves aboie referred to The two 


curves at any pomt are equally inclined to the two curves 
of curvatuie at that pomt, or — what is the same thing — 
the supplementary angles formed by the two asymptotic 
lines are bisected by the two curves of curvature In the 
case of a quadric surface the asymptotic curves are the two 
systems of lines on the surface 

Geodetic Lines 


18 A geodesic hue (or curve) is a shortest curve on a 
surface , more accurately, the element of arc between two 
consecutn e points of a geodesic lino is a shortest arc on 
the surface We are thus led to the fundamental property 
that at each pomt of the curve the osculating plane of 
the curve passes through the normal of the surface, in 
other words, any two consecutive arcs PF, PF are in 
piano with the normal at P Starting from a given pomt 
P on the surface, we have a smgly infinite system of 
geodesics proceeding along the surface m the direction of 
the several tangent lines at the pomt P , and, if the 
direction PF is given, the property gives a construction by 
successive elements of arc for the requned geodesic hue 
Considering the geodesic lines which proceed from a 
giien pomt P of the surface, any particular gecJesic 
line IS or is not again intersected by the consecutive 
generating hue , if it is thus intersected, the generating 
line IS a shortest line on the surface up to, but not beyond, 
the iioint at which it is first intersected by the consecutive 
generating hue , if it is not intersected, it continues a 
shortest hne for the whole course 

In the analytical theory both of geodesic lines and of 
the curves of curvature, and in other parts of the theory 
of surfaces, it is very convenient to consider the rectangular 
coordinates r, y, s of a pomt of the surface as giien 
functions of two independent parameters p, q , the form of 
these functions of course determines the surface, since by 
the elimination of p, q from the three equations we obtain 
the equation in the coordinates ^, y, s We have for tlie 
geodesic hues a differential equation of the second order 
between p and q, the general solution contains two arbi- 
trary constants, and is thus capable of representing the 
geodesic line which can be drawn from a given pomt m a 
given direction on the surface In the case of a quadric 
surface the solution involves hyperelliptic integrals of the 
first kind, depending on the square root of a sextic function 

Cm vilmeai Coordinates 


19 The expressions of the coordinates -i, y, s m terms 
of p, q may contain a parameter r, and, if this is regarded 
as a given constant, these expressions will ns before refer 
to a pomt on a given siwface But, if ^>, 5 , r are re^rded 
as three independent parameters, x,y,s ivill be the co 
ordinates of a pomt m space, detei mined by means of the 
three parameters yi, y, » , these parameters are said to be 
the curvilinear coordinates, or (m a generalized sense of 
the term) simply the coordmates of the point Wo arrive 
otherwise at the notion by taking y>, g',r each ns a gi^en 
function of v, s, say wo have 

. which equations of course lead to expressions 

for p, q, r each as a function of r, g, z The first equation 
determines a singly infinite set of surfaces for any given 
value of p wo have a surface , and similarly the second 
and third equations determine each a singly infinite set ot 
surfaces If, to fix the ideas, are taken to denote 

each a rational and mtegral function of ar,y, z, then two 
surfaces of the same sot will not intersect each other, and 
tlirouch a given point of space there will pass one surface 
of each set, that is, the point will be ‘if ““J"® ^ 
point of intersection of three surfaces "6 Jo tl^o 

three sets respectnely, moreover the of 

be divided bi' the three sets of surfaces into a tnply infinite 
system of elements, each of them being a parallelepiped 
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Orthatvmva Surfaces, Parallel Surfaces 
20 The three sets of surfaces may be such that the 
three surfaces through auy point of space whatever inters 
sect each other at right angles, and they ate m this case 
said to be orthotonuc The term curvilinear coordinates 
was almost appropnated by Iiam4, to whom this theory is 
chiehy due, to the case m question assuming that the 
equations p-fi{x,y,z), q.=ffx,y,z), r=f^{x,y,z) refer to a 
system of orthotonuc surfaces, we have in the restncted 
sense jt>, 9, r as the curvilinear coordinates of the point 
An interestmg fecial case is that of confocal quadric 
surfaces The general equation of a surface confocal with 


the eDipsoid ^,+^+^=1 la 






a* 6* c* a^+ti ■ ¥ + 6 ' (P + 6 
and, if m this equation we consider x, y, 2 as given, we 
have for 6 a cubic equation with three real toots p,q,i, 
and thus wo have through the pomt three real surfaces, 
one an elhpsoid, one a hyperboloid of one sheet, and one 
a hyperboloid of two sheets 

21 The theory is connected with that of curves of cur- 
vature by Dupm’s theorem Thus in any system of ortho- 
tomic surfaces each surface of any one of the three sets is 
intersected by the surfaces of the other two sets in its 
curves of curvature 

22 No one of the three sets of surfaces is altogether 

arbitrary in the equation 2), p is not an arbi 

trary function of x,y,2, but it must satisfy a certain 
partial diderential equation of the third order Assuming 
that has this value, we have q =ff^x, y, 2) and r y,s) 
determmate functions of x,y ,2 such that the three sots of 
surfaces form an orthotomic system 

23 Starting from a given surface, it has been seen (No 
16) that the normals along the curves of curvature form 
two systems of torses intersectmg each other, and also the 
^ven surface, at right angles But there are, mtersectmg 
the two systems of torses at right angles, not only the 
given surface, but a smgly infinite system of surfaces If 
at each point of the given surface we measure off along 
the normal one and the same distance at pleasure, then 
the Iwus of the phmte thus obtained is a surface cutting 
all the normals of the given surface at nght angles, or 
in other words. Laving the same normals as the given 
surface, a^ it is therefore a parallel surface to the given 
surface Hence the smgly mfimte system of parallel 


surfaces and the two smgly mfimte systems of torses form 
together a set of orthotomic surfaces 

The Minimal Surface 

24 This IS the surface of minimum area — more ac- 
curately, a surface such that^ for any mdefinitely small 
closed curv e which ran be drawn on it round any point, 
the urea of the surface is less than it is for any other 
surface whatever through the closed curve It at once 
follows that the surface at eveiy pomt is couca^-“n! 


vex, for, if at any point this was not the case, wo could, 
by cuttmg the surface by a plane, descnbo round the 
pomt an mdefinitely smaU closed plane curve, and the 
plane area within the closed curve would then bo less 
than the area of the element of surface withm the same 
curve The condition -leads to a partial differential equa- 
tion of the second order for the determination of the 
minimal surface considermg 2 ns a function of x, y, 
and ivntmg as usual p, q, r, s, t for the first and second 
differential coeflScients of 2 m regard to x, y respectively, 
the equation (as first shown by Lagrange) is (l + g^^r 
— 2pqs + (^+^)t=:Q^ or, as this may also be written, 

contams of course arbitrary functions, and, if wo imagmo 
these BO determmed that the surface may pass through a 
given closed curve, and if, moreover, there is but one 
mmimal surface passmg through that curve, we have the 
solution of the problem of finding the surface of minimum 
area within the same curve The surface continued be- 
yond the closed curve is a minimal surface, but it is not of 
necessity or in general a surface of mmimum area for an 
arbitrary boundmg curve not wholly included within the 
given closed curve It is hardly necessary to remark that 
the plane is a mmimal surface, and that, if the given closed 
curve 18 a plane curve, the plane is the proper solution , 
that 18, the plane area withm the given closed curve is less 
than the area for any other surface through the same curve 
The gn en closed curve is not of necessity a single curve it 
may be, for instance, a skew polygon of four or more sides 
The partial differential equation was dealt with in a 
very remarkable manner by Eiemann From the second 

form given above it appears that we have 

«a complete differential, or, putting thi8 = (ff, wo mtro- 
duce mto the solution a variable £ which combines with 2 
m the forms 2±tf (i<= V- T as usual) The boundaiy 
conditions have to be satisfied by the determination of tho 
conjugate variables rj, f as functions of 2 + tf, 2 - or, say, 
of Z, Z' respectively, and by wntmg S, S to denote r + jy, 
x-iy respectively Kiemann obtains finally two ordinary 
differential equations of the first order m S, S’, 1 ), rf, Z, Z', 
and the results are completely worked out in some very 
mterestmg special cases 

The memoirs on various parts of tho general subject aro verv 
^ ^ in Salmon s 

Three Pimensiotu, 4th od , 
(the most comprehensive work on solid gcometn), 
for the mmmal surfnra (which 12 not considered there) see Mommrs 
xnn and in Eiemann s Cfcsammdte malhcmattselir JFcrle, 
former— "ITebor die Placho vom kleinsten 
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Part L — History 

^ co^^nes 13 as old as human needs A 

of an^w? extraction 


that high degree of medical and surgical knowledce and 
sWl which is reflected m Charaka and Sirfrute (coSeS 

to a °° ««> Saitomt, 

(London 1868) Tit ^ ^ediane among the Asiatics 
and the'4^«Lraftc between the Suiruia 

relating to (fllection is closest m the sections 

also, of lithotomv m tL practice , the description, 

the account of t1^ A 1 ^ ^™er agrees almost exactly with 
But tWro P^tice as given by ^Isus 

y some dexterous operations described 
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in Sn^ruta (sncli as the rlnno2iIastic) mIucIi woro of native 
ln^ ontion , the elaborate and loft} etlucal code a2)pcars to 
bo of 2iuro Brabmanical origin , and the t cry copious 
mntcria nicdica (winch included arsenic, mercury, zinc, 
and many other substances of permanent value) does not 
contain a single article of foicign source There is o\i- 
denco also (in Arrian, Strabo, and other writers) that the 
East enjoyed a proverbial ro2nitation for medical and sur- 
gical wisdom at the tunc of Alo\andor’8 invasion Wo 
may give the first place, then, to the Eastern branch of 
the Ar} an nco in a sketch of the rise of surgery, leaving 
ns insoluble the question of the date of the Sanskrit com- 
pcndiums or compilations which pass under the names 
of two representative persons, Charaka and Su^ruta (the 
dates assigned to these ranging ns widely as 500 years on 
each side of the Christian era) 

The Sitinita speaks throughout of a single class of 
2iractitioncr8 who undertook both surgical and medical 
cases Nor ivero there anj fived degrees or orders of 
skill within the profession, esen lithotomy, which at 
Alexandria was assigned to specialists, was to bo under- 
taken by any one, the Icaie of the lujali having been 
first obtained The onl} distinction recognized between 
medicine and siirger}’ was in the inferior older of barbers, 
nnil-triinmors, ear borers, tooth-draivers, and 2ihlebotoini8ts, 
who were outside the Bmhmanical caste 

Sulnita describes more than one liundrcd surgical instru- 
ments, made of steel They should have good liandlcs and 
firm joints, bo w ell poli^ied, and sharp enough to divide a 
hair , the} should bo perfectly clean, and kept in flannel in 
a wooden box They included \arious shapes of 8cal2)els, 
bistouries lancets, scarifiers, saws, bone nijipors, scissors, 
trocars, and needles There were also blunt hooks, loo2>s, 
probes (including a caustic holder), directors, sounds, 8C0021S, 
and forceps (for poljqu, Ac ), ns well ns catheters, syringes, 
a rectal speculum, and bougies There were fourteen 
snnoties of bandage The fa^ourltc form of S2)lint was 
made of thin slips of bamboo bound together w ith stung 
and cut to the length required Wise says that ho has 
frequently used “this admirable splint,” 2iaTticularly for 
fractures of the thigh, humerus, radius, and ulna, and it has 
been subsequently adopted in the English army under the 
name of the “ patent rattan cane sjilmt ” 

Fractures were diagnosed, among other signs, by cre- 
2ntus Dislocations wero elaborately classified, and the 
difierential diagnosis gn cn , the treatment was by trac- 
tion and countertraction, circumduction, and other dexter- 
ous manipulation Wounds wero divided into incised, 
])unctured, lacerated, contused, Ac Cuts of the head and 
face were sewed Skill in extracting foreign bodies was 
carried to a gieat height, the magnet being used for iron I 
2nrticles under certain specified ciicumstances Inflam- 
mations were tieated by the usual aiitqihlogistic regimen 
and np2)hanccs , i encsoction was 2Jractised at several other 
points besides the bend of the elbow , leeches were more 
often resorted to than the lancet, cu2)pmg also was in 
general use Poulticing, fomenting, and the like wore 
done ns at present Amputation was done now and then, 
notwithstanding the want of a good control over the 
hiemorrhago , boiling oil was applied to the 8tum2), with 
pressure by means of a cup formed bandage, pitch being 
sometimes added Tumours and enlarged lymphatic glands 
wore cut out, and an arsenical salve a2)2ihed to the raw 
surfaces to prevent recurrence Abdominal dro]isy and 
hydrocele w'cre treated by tapping -with a trocar, and 
varieties of hernia w ere understood, omental hernia being 
removed by operation on the scrotum Aneurisms wore 
knoivn, but not treated , the use of the ligature on the 
continuity of an artery, as well ns on the cut end of it in a 
flap, IS the one thing that a modem surgeon will miss sonie- 


m 

I what noticeably in the ancient surgery of the Hindus , and 
the r^on of their backwardness in that matter was doubt- 
less their want of familiarity with the course of the arteries 
and with the artonal circulation Besides the operation 
already mentioned, the abdomen was opened by a short 
incision below the umbilicus slightly to the loft of the 
middle line, for the 2)urpose of removing intestinal con- 
cretions or other obstruction (laparotomy) Only a small 
segment of the bow'el was exposed at one time , the con- 
cretion when found was removed, the intestine stitclied 
together again, anointed with ghee and honey, and returned 
into the cavity Lithotomy was 2)racti8ed, without the staff 
There was a plastic operation for the restoration of the 
nose, the skin being taken from the cheek adjoining, and 
the vasculaiity kept up by a bridge of tissue The 
ophthalmic surgery included extraction of cataract Ob- 
stetric ojicrations wero various, including ctesarean section 
and crushing the foetus 

The medication and constitutional treatment in surgical Medical 
cases w ere in kce2)ing wuth the general care and elaborate 
ness of their practice, and intli the copiousness of their 
materia uicdica Ointments and other external a2>phcation8 
had usually a basis of ghee (or clarified butter), and con- 
tained, among other things, such metals as arsenic, zme, 
copper, mercury, and sulphate of iron For e\ ery emer- 
gency and every known fomi of disease there were ela- 
borate and minute directions in the b'fistras, which wero 
taught bj the physician-pnests to the young as2)iraiits 
Book learning wus considered of no use without expenenco Traimuff 
and manual skill in operations , the different surgical P™® 
operations wero shown to the student U2ion wax spread on 
a board, on gourds, cucumbers, and otlier soft fruits , tap- 
2)mg and puncturing woro practised on a leathern bag filled 
with water or soft mud, scarifications and bleeding on 
the fresh hides of animals from which the hair had been 
removed , puncturing and lancing upon the hollow stalks 
of water-lilies or the vessels of dead animals, bandaging 
was 2>ractiscd on flexible models of the human body, 
sutures on leather and cloth , the plastic operations on dead 
animals , and the a2>plication of caustics and cauteries on 
living animals A knowledge of anatomy was hold to bo 
necessarj , but it does not a2)pear that it was systematically 
acquired by dissection Superstitions and thourgic ideas 
wero diligently kept up so os to impress the vulgar Tlio 
whole body of teaching, itself the slow growth of much 
close obsenation and profound thinking dunng the iigoi- 
ous 2ioriod of Aryan jirogress, was gii en out 111 later tunes 
as a revelation from heaven, and os resting upon an 
absolute authority Pathological 2>rinciple8 wero not 
wanting, but they wore denied from a puiely arbitrary or 
conventional physiology (wind, bile, and phlegm) , and the 
whole elaborate fabric of rules and directions, great though 
its utility must have been for many generations, was 
without the quickening power of reason and freedom, and 
became inevitably stiff and decrepit 

The Chinoso appear to have been far behind the Hindus Cliincso. 
in their knowledge of medicine and surgery, notwith- 
standing that China 2)rofited at the same time as Tibet 
by the missionary propagation of Buddhism Surgery 
in particular had hnrdly developed among them beyond 
the merest rudiments, owing to their religious respect 
for dead bodies and their unwillingness to draw blood 
or otherwise interfere with the Ining structure Their 
anatomy and physiology ha\e been from the cailicst times 
unusually fanciful, and their surgical practice has con- 
sisted almost entirely of external ajiphcations Tumours 
and boils were treated by scarifications or incisions The 
distinctive Chinese surgical invention is aciqiuncture, or 
the insertion of fine needles, of hardened siher or gold, 
for an inch or more (wuth a twisting motion) into the 
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seats of pain or uiflammation Wise says that “the needle 
IS allowed to remain in that part several minutes, or m 
some cases of neuralgia for days, with great advantage , 
rheumatism and chronic gout were among the locabzed 
pains so treated. There are 367 pomts specified where 
needles may be mserted without injurmg great vessels 

and vital organs r j 

Egyptian Cupping-vessels made of cow-horn have been found m 
ancient Egyptian tombs On monuments and the walls 
of temples are figures of patients bandaged, or under- 
going operation at the hands of surgeons In museum 
collections of Egyptian antiquities there are lancets, forceps, 
kmves, probes, scissors, &c Ebers interprets a passage m 
the papyrus discovered hy him as relating to the operation 
of cataract Surgical instruments for the ear are figured, 
and artificial teeth have been found m mummies Mummies 
have also been found with well set fractures Herodotus 
describes Egypt, notwithstandmg its fine climate, ns being 
full of medical practitioners, who were all “ specialists ” 
The ophthalmic surgeons were celebrated, and practised at 
the court of Cyrus 

Greek. As m the case of the Sanskrit medical UTitmgs, the 
earhest Greek compendiums on surgery bear witness to 
a long orgamc growth of knowledge and skill through 
many generations In the Homeric picture of society the 
surgery is that of the battlefield, and it is of the most 
meagre kmd. Achilles is concerned about the restora- 
tion to health of Machaon for the reason that his skill in 
cutting out darts and applying salves to wounds was not 
the least valuable service that a hero could render to the 
Greek host Machaon probably represents an amateur, 
uhose taste had led him, as it did Melampus, to converse 
with centaurs and to glean some of their traditional 
visdom Between that primitive state of civilization and 
the date of the first Greek treatises there had been a long 
interval of gradual progress The surgery of the Hippo- 
Hippo eraitc Collection (age of Pencles) bears every evidence of 
embe finish and elaboration. The two treatises on fractures and 
on dislocations respectively are hardly surpassed m some 
ways by the writings of the present mechanical age Of 
the four dislocations of the shoulder the displacement 
downwards into the axilla is given as the only one at all 
common. The two most usuM dislocations of the femur 
11 ere backwards on to the dorsum ihi and forwards on to 
the obturator region Fractures of the spinous processes 
of the vertebrre are desenbed, and caution advised against 
trusting those who would magnify that injury mto fracture 
of the spme itself Tubercles (^v/iaro) are given as one 
of the causes of spmal curvature, an anticipation of 
Pott’s diagnosis In all matters of treatment there was 
the same fertihly of resource as m the Hmdu practice , 
the most noteworthy pomt is that shortening was by 
many regarded as inevitable after simple fracture of the 
femur Fractures and dislocations were the most complete 
chapters of the Hippocratic surgery , the whole doctrine 
and practical art of them had arisen (hke sculpture) 
with no help from dissection, and obviously owed its ex- 
cellence to the opportunities of the jial'cstra The next 
most elaborate chapter is that on wounds and injunes of 
the head, which refers them to a minute subdivision, and 
includes the depressed fracture and the contrecoiip Tre- 
phining was the measure most commonly resorted to, even 
iihero there uas no compression hTumerous forms of 
n ounds and injunes of other parts are specified Euptures, 
piles, rectal polypi, fistula in ano, and prolapsus am were 
among the other conditions treated The amputation or 
excision of tumours does not appear to hav e been under- 
taken so freely as in Hmdu surgical practice, nor was litho- 
tomy perfomed except by a specially expert person now 
ana then The diagnosis of empyema was known, and the 


treatment of it was by an incision in the intercostal space 
and evacuation of the pus Among their instruments w ere 
forceps, probes, directors, sjuunges, rectal speculum, catheter, 
and various kmds of cautery 

Between the Hippocratic era and the founding of the Alex- 
school of Alexandria (about 300 B c ), there is nothing of 
surgical progress to dwell upon The Alcxandiian epoch " 
stands out prominently by reason of the enthusiastic 
cultivation of human anatomy — there are allegations also 
of vivisection — at the hands of Herophilus and Erasistra- 
tus The sum and substance of this movement appears 
to have been precision of diagnosis (not unattended with 
pedantic minuteness), boldness of operative procedure^ 
subdivision of practice into a number of speciabties, but 
Imrdly a single addition to the stock of physiological or 
pathological ideas, or even to the traditional wisdom of 
the Hippocratic time “The surgeons of the Alexandrian 
school were all distinguished by the nicety' and complexity 
of their dressings and bandagings, of which they invented 
a great vanety ” Hcrojihilus boldly used the knife even 
on mtemal organs such as the liver and spleen, which 
latter he regarded “ as of little consequence in the animal 
economy ” He treated retention of urmo by a particular 
kind of catheter, which long bore his name Lithotomy 
was much practised by a few speciahsts, and one of them 
(Ammonius) is said to have used an instrument for breaking 
the stone m the bladder into sev eral pieces when it was too 
large to remove whole A sinister story of the time is that 
concemmg Antiochus, son of Alexander, king of Syria, 
who was done to death by the lithotomists when he was 
ten years old, under the pretence that he had stone in the 
bladder, the instigator of the crime being his guardian 
and supplanter Diodotus 

The treatise of Celsus Dete medxca (reign of Augustus) 
reflects the state of surgery in the ancient world for a penod 
of sev eral centuries it is the best record of the Alexandrian 
practice itself, and it may be taken to stand for the Boman 
Xiractice of the penod followmg Great jealousy of Greek 
medicine and surgery was expressed by many of the 
Homans of the republic, notably by Cato the Elder (234- Cato 
149 B c ), who himself practised on his estate according to ’'Injor 
the native traditions His medical observations are given in 
De re ritstica In reducing dislocations he made use of the 
following incantation “ Huat hanat ista pista sista danuato 
damnaustra The first Greek surgeon who established 
himself in Home is said to have been Archagathus, whoso 
fondness for the knife and cautery at length led to his 
expulsion by the populace It was in the person of 
Asclepiades, the contemporary and fnend of Cicero, that 
the Hellemc medical jiractice acquired a permanent footing 
in Home This eloquent and pkusible Greek confined his 
practice mostly to medicine, but he is credited with 
practising the operation of tracheotomy He is one of 
those whom Tertulhan quotes as abandoning themselves 
to vivisections for the gratification of their curiosity 
“Asclepiades capras suas quterat sme corde balantes et 
muscas suas abigat sme capite volantes” {De anima, 15) 
pie next figure m the surgical history is Celsus, whoCdsas 
devotes the / th and 8th books of his De re medica exclu- 
sively to suigery There is not much in these beyond tlie 
precepte of the Brahmamcal ifftstras and the maxims and 
mes of Greek surgery Plastic operations for the restora- 
tion of the nose, hps, and ears are described at some length, 
as well M the treatment of hernia by taxis and operation , 
in the ktter it was recommmided to apply the actual 
rautery to the canal after the hernia had been returned 
Ihe celebrated description of lithotomy is that of the 
practised long before in India and at Alex- 
, ^ peatment of sinuses in various regions is 

e upon, and in the case of sinuses of the thoracic wall 
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rejection of tlie nb is mentioned Trciiliining has tlic 
wMno prominent place assigned to it as in tlic Gieek 
surgerj The resources of contemporary suigcry may be 
estimated by the fact that subcutaneous urctbrotoniy nas 
practised nhen the urethra iias blocked by a calculus 
Amputation of an o\treniity is described in detail for the 
hrst tune in surgical literature Mention is made of a 
lariety of ophtbalniic operations, 11111011 iiere done by 
specialists after the ^Vlaiandrian fashion 

Galen’s practice of surgery 11 ns mostly 111 the early part 
of his career (born 130 A d ), and there is little of special 
surgical interest in his iratings, great as their importance 
is for anntonij, physiology, and the general doctrines of 
disease Among the operations credited to him are resec- 
tion of a portion of the stcinura for caries and ligature 
of the temporal arteiy It may bo assumed that surgical 
pric-tice Mas m a flourishing condition all through the 
period of the empire from tlio accounts presen ed by 
Oribasius of the great surgeons Antyllus, Leonides, Rufus, 
and Heliodorus Antjllus (300) is claimed bj Hiser ns 
one of the greatest of the norld’s surgeons, ho had an 
operation for aneurism (tj ing the arteiy above and below the 
sac, and eiacuatingits contents), for cataract, for the cure of 
stamincrmg, and ho treated contractures by soinothing like 
tenotomj Rufus and Heliodorus are said to have practised 
torsion for the arrest of hiemorrhago , but in later periods 
both that and the ligature appear to hai e gn en 11 ay to 
the actual cautery Haser sjioaks of the operation for 
scrotal henna attributed to Heliodorus as “a brilliant 
example of the surgical skill during the empire ” Tlio same 
surgeon treated stricture of the luethra by internal section 
Both Leonides and Antyllus remoied glandular swellings 
of the neck (struma) , the latter ligatured vessels befoie 
cutting them, and gnes directions for aioiding the carotid 
artery and jugular leiii The i\cll-knoMn operation of 
Antjllus for aneurism has been mentioned before Fhp- 
amputations Mere practised by Leonides and Hehodorus 
But perhaps the most striking illustration of the adianced 
surgery of the period is the freedom Mitli 11 Inch bones 
Mere resected, including the long bones, the loner jan, 
and the upper jaw 

WTiatevcr progress or decadence surgery may Iiaie ex- 
perienced during the next three centuries is summed up 
in the authoritatii e treatise of Paulus of ASgina (650) Of 
his scion books the sixth is entirely devoted to operatno 
surgery, and the fourth is largely occupied mth surgical 
disuses The importance of Paulus for surgical histoiy 
during seieral centuries on each side of his omi peiiod 
Mill appear from the foUowmg remarks of Franca Adams 
in his translation and commentary ( 10 I 11 p 3i7) 


» This hook (bk n ) contains tho most complete sjstom of opci-i 
ti\o suixren iihich has como down to us from ancient times. 

Hall Abbas lu the Pth book of his Pmetiea copies almost ovoiytliuig 
from Paulus Albucnsis [Abulcasis] cues more onginal mutter 
on surccrj than nnj other Arabian author, and j et, as seen 

from our commentaiy, ho is indebted for whole cliapters to Paulus 
In tho Gontincns of Bhases, that precious ropositorj of anewnt 
oumiouson medical subjects, if there bo am surgical infoniiahon 
not to be found m our author it is mostlj denied from AntjUiis 
and Arcbigenes As to tho other autliontics, although we will 
occasionallj have to explain their opinions upon partituiar mibjects, 
no one has treated of siirgerj in a sjstcmatical manner . for eiui 
Aiiceniia, wlio treats so fullj of oicrj-thiiig else connected intu 
medicine, is defectuo 111 his accounts of suigical openhons, and 
tho descnptioiis winch he does gn e of thi.ni are almost all boiroweu 
from our author llio accounts of fractures and dislocations gu cn 
hi Hippocrates and liis commentator Galen may be pronounted 
almost comploto, but tho information winch thoj supplj upon 
most othoi surgical subjects is scautj ” 


It 18 obviously impossible 111 a brief space to convey any 
notion of tho comprehensiveness of the surgery of Paulus, 
his sixth bool^ Mith the pcculiarlj valuable commentary of 
Adams, brings the 11 hole surgerj' of the ancient world to a 


focus , and it should be referred to at first hand Paulus 
himself IS credited with tho principle of local depletion as 
against general, nith the lateral operation for stone instead 
of the mesial and with understanding tho merits of a free 
external incision and a limited internal, inth the diagnosis 
of aneurism bj anastomosis, u itli an operation for aneurism 
like that of Antjdliis, with amputation of tho cancerous 
breast by ciucial incision, and with tho tieatmcnt of 
fractured patella 

The Arabians hai e haidlj' any greater merit m medicine Av 
than that of presening intact the bequest of tho ancient 
world To surgery in particular their sen ices are small, 

— first, because their lehgion proscribed tho practice of 
anatomy, and secondly, because it was a characteristic 
of their race to accoiit inth equanimity the sufferings 
that fell to them, and to decline tho means of alienation 
The great names of the Arabian school, Ancenna and 
Aierroes, are altogether uninipoitant for surgerj' Their 
one distinctii cly surgical M riter was Abulcasim (d 1122), 
who IS chiefly celebrated for his free use of the actual 
cautery and of caustics He showed a good deal of char- 
acter in dechning to operate on goitre, in resorting to 
tiacheotoniy but sparingly, m refusing to meddle with 
cancer, and in ciacuating large abscesses by degrees 

For tho file hundred j'eara following tho work of Paulus ileil 
of ASgina thcie is nothing to record but tho names of a few «inl 
practitioners at the court and of unitatois or compilers 
Meanwhile in western Europe (apart from the Saracen 
cinhzation) a medical school had gradually grown up at 
Salerno, winch in tlie 10th century had already become 
famous From it issued tho Regimen Salei nitamm, a w ork 
used by tho laitj for soicral centuiies, and tho Com- 
ptndmm Salei nitamm, which circulated among tho profes- 
sion Tho senous decline of tho school dates from tho 
foimding of a umveraity at Naples 111 1224 In its best 
period princes and nobles lesoited to it for tieatmont from 
all parts of Europe Tho hotel dieu of Lj oils had been 
founded in 560, and that of Pans a century later Tho 
school of Montpellier was founded in 1025, and became 
tlio rail) mg point of Arabian and JeMisli learning A 
good deal of the medical and surgical practice was in tho 
hands of the religious order*, particularly of the Benedic- 
tines Tho practice of siugery by tho clergy w as at length 
forbidden by tho council of Tours (1163) Tho surgical 
writings of the time were mere reproductions of tho classi- 
cal or Arabion authors “ uiius non dicit nisi quod alter 
One of the first to go back to independent obsenation 
niid reflexion was -William of Saheeto, who belonged to 
the school of Bologna, his work (1275) ndiocates the use 
of tho knife lu many cases where the actuol cautery was 
u^ by ancient prescription A greater name in the his- 
tory of niedio-ial surgery is that of his pupil Lanfranchi 
of Milan, who migrated (owing to political troubles) first 
to Ljous and then to Pans He distingmshcd between 
arterial and venous hiemorrhnge, and is said to hai 0 used 
the hgaturo for tho former Contemporary "dh him m 
France was Henri de Mondci'illo of the school of Mont- 
pellier, whose teaching is best known through that of ms 
more famous pupil Guyde Chnuliac, the Chiun/ie of the 
latter bears the date of 1363, and marks tho adiancc m 
precision which the rei'iixl of anatomy by Mondino had 
made possible Eighteen jears before Lanfranchi ^iic 
to Pans a college of surgeons was founded tlieic (1-/ V 
by Pitard, who had accompanied St Loms to Palestine as 
his surgeon The college was under tho protection of bt 
Cosnias and St Daniianus, two ^ J 

who suffered martyrdom m the reign of 
became known as tho Colldgo de St Come P t n 

that Lanfranchi joined it it attracted ^ 

maintained its independent ex-istciicc for seieral centuries, 
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alongside the medical faculty of the university, the corjioi-a 
tion of surgeons in other capitals, such as those of London 
and Edinburgh, wore modelled upon it 
The 14th and 15th centuries are almost entirely without 
interest for surgical history The dead level of tradition is 
broken first by tw o men of originality and genius, Paracelsus 
and Par6, and by the revival of anatomy at the hands of 
Vesabus and PaUopius, professors at Padua Apart from 
the mystical form in which much of liis teaching was cast, 
Paracelsus has great merits os a reformer of surgical 
practice “The high value of his surgical wTitings,” sajs 
Baser, “has been recognized at all times, even bj his 
opponents ” It is not, however, ns an innovator in opera- 
tive surgery but rather as a direct observer of natural 
processes that Paracelsus is distinguished His description 
of “hospital gangrene,” for example, is perfectlj true to 
nature, his numerous observations on 83 philis are also 
sound and sensible , and ho was the first to point out the 
connexion between cretinism of the offspnng and goitre 
of the parents Ho gives most prominence to the healing 
of wounds His special surgical treatises arc Die Heine 
Chtiurgie (1528) and Die qiotte Wund^Ai.nei (1530 37),—- 
the latter being the best knowm of Ins works Somewhat 
later in date, and of much greater concrete importance 
for surgery than Paracelsus, is Ambroisc Par6 (1517- 
1590) He began life as apprentice to a barber-surgeon 
in Pans and os a pupil at the hotel dieu His earliest 
opportunities were lu military surgery during the canijiaum 
of Francis I in Piedmont Instead of treating gunshot 
wounds with hot oil, according to the practice of the day, 
he had the temerity to trust to a simple bandage, and 
from that beginning he proceeded to manj other de- 
velopments of rational surgery In 1545 ho published at 
Riris La methode de iraiclei (es jilayee faictes pai hacqite 
buiea et aulfies bastons a fen The same year ho began to 
attend the lectures of Sylvnus, the Pans teacher of anatomy, 
to whom he became prosector , and his next book was an 
Anatomy (1550) His most memorable service was to get 
the use of the ligature for large arteries generally adopted 
a method of controlling the hnimorrhage which made aui- 
putetiou on a largo scale possible for the first time in 
History Like Paracelsus, he writes simply and to the 
point in the language of the people, while he is free from 
the encumbrance of my-stical theones, which detract not a 
little from the merits of his fellow reformer in Germany 
book on monsters, written towards the 
end of his career, that he shows himself to have been bv 
no means free from superstition Par6 was adored by the 
army and greatly esteemed by successive French kings 
aS "%'"“°^ations were opposed, ns usual, by the faculty' 

ligature as well as he 

coidd by quotations from Galen and other ancie^te 
Surgery m the 16tb century recovered much of thn 
tority and resource that had distmglh^Ht m So 
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progress of anatomy and physiology, for the Baconian and Seven- 
Cartesian philosophies, and the keen interest taken in com- 
l>letc systems of medicine, than for a high standard 
surgical practice The teaching of Pard that gunshot 
wounds were merely contused and not poisoned, and that 
simple treatment was the best for them, was enforced anew 
by Mngati ( 1 57 9-1 G 47), "W iseinan, and others Trephining 
was freely resorted to, oven for inveterate migriinc, Philiji 
William, prince of Orange, is said to have been trephined 
seventeen times Flap amputations, which had been prac 
tiscd in the best period of Homan surgciy by Lconidts and 
Hcliodorus, were reintroduced by Lovvdlmm, an Oxford 
surgeon, in 1G70, and probably used by Wiseman, who was 
the first to practise the pninaty major amputations I abrir 
von Hildcn (15G0 1G31) introduced a form of tourniquet, 
made by placing a piece of wood under the bandage en- 
circling the limb, out of that there grew the block- 
tovirniquct of ilorcl, first used at the siege of Hcsati 9 on lu 
1671, and tins, again, w ns siqierseded by I can Louis I’ctit’s 
screw tourniquet in 1718 Strangulated hernia, which was 
for long avoided ns a noli me tnnr/iie, became a siilyect of 
operation Lithotomy by the lateral method came to great 
perfeetion in the hands of .Tacques Hcaulicii To tins 
century also belong the fir-,t indications (not to mention 
tho Aloxnndiian jiractice of Ammonius) of cnislnng the 
btono in the bladder Tho theory and practito of trnns 
fusion of blood occupied niiich attention, especially among 
the busy sjunts of tho Royal Society, such ns Hoyle, 

Lower, and others Tho seat of cataract in tho sub". tain c 
of tho lens was first made out by two French surgeons 
Qunrre and Lasnier Perhaps the most iinportont figure m 
the surgical Instoiy of the century is RicJmrd AViscnmn, the iMvo 
father of English surgery iscinnn took the Hov nlist side 
111 tho wars of tho Commonwealth, and was surgeon to 
James I and Clinrlcs I , and nccompnincd diaries IT in 
his exile in Franco and the I,ovv Countries After sen mg 
for a time in tho Spanish fleet, ho joined the Royalist cause 
III England and was taken jirisoner at the battle of Wortc- 
^cr At tho Restoration he bccarao serjeaut-surgeon to 
Charles II , and held tho same office under TaiiiC", II Hi"> 

Seven Chxnnqical ?’nafiwa wore first published in 1676 
and wont through several editions , they relate to tumours’ 
ulcers, disuses of tho anus, king’s evil (scrofula), wounds 
Jactures, luxations, and bias venerea Wiseman was tho 
first to advorato primary amputation (or ojierition before 
the onsot of fcvcr) iii cases of gunshot wounds and other 
injuries of the limbs He iiitrcKluced also the practice of 
treating aneurisms by compression, gav c an accurate account 

llTiSS ’ I'™ 

nn'?K establishment of surgery riri.t-' 

the individual snrgeoifs of ecnlh 

the court and army, and on a more scientific basis than 
the rule of thumb of the midtitude of barber-surions S 
other inferior orders of practitioners In Paris the Got 

kp d. SJ gave to ft. Acdcto, rs.,™n °1; 

liSl, With Petit as director, to which was added « 
later date tho itcolo Pratique do Chirurcie v\it1i f 
and Desault among its first profeiora tL A ? 

Surgery set up a very high standard from 
ciscd great elclusivineS inT uuwZ,5^^^”> 

rooms and anatomical theftri were starteTof 
haps the most notable was Dr Wiii tr ’ "hich per- 
Great Windmill Street LoiSn?^^ Hunter’s school in 
first nercl. of 1.,„ innsmnch as it was tho 
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tmnsfernng lus title and services to tlie university the year 
after , as he m as the first s 3 'stoinatic teaeher of medicine or 
surgerj- in Edinburgh, ho is regarded as the founder of the 
famous iiicdical school of that citj' In both London and 
Edinburgh a company of barbers and surgeons had been in 
existence for many 3 ears before , but it i\as not until the 
association of these companies ■with the study of nnntom 3 ', 
comparatno anatomy, ph 3 siolog 3 ’', and pathology that the 
surgical profession began to take rank wnth the older order 
of physicians Hence the significance of the eulogy of 
a Imng surgeon on John Hunter “ more than any other 
helped to make us gentloinen ” {HtinUnan Otation, 
1S77) Tiio state of surgery in Gcimany may bo inferred 
from the fact that the teaching of it at the nciv univorsiity of 
Gottingen was for long m the hands of Haller, nlioso ofiico 
i\-as “professor of theoretical medicine ” In the Prussian 
arni} it fell to the regimental surgeon to sliai 0 the officers 
At Berlin a incdico-chirurgical college -was founded b 3 
surgeon general Holtzendorff m 1714, to nhicli n as joined 
III 172(5 a school of chnical surgery at the Cliaritc Mili- 
tary surgery was the original jiurpose of the school, which 
still exists, side b 3 side mth the surgical chniques of the 
facultj, ns the Friedrich ■\ViIhcIm’s Institute In Vienna, 
in like manner, a school for the training of army surgeons 
was founded in 17S5, — Joseph’s Academy or the Joseph- 
inmn The first S 3 stcniatic teaching of surgery in the 
L’nitcd States was bj Dr Shippcn at Philadelphia, where 
the medical college towards the cud of the centurj was 
lnrgel 3 officered b 3 pupils of the Edinburgh school With- 
out attempting to cnuincrato the great names in surger 3 '- 
during the IStli centurj', it w ill be possible to introduce 
the more prominent of them in a brief sketcli of the addi- 
tions to the ideas and resources of surgery in that period 
A great part of the advance was in surgical pathologj, 
including Petit’s obsenations on the formation of thrombi 
111 seiercd icsscls. Hunter’s account of the reparatno pro- 
cess, Benjamin Bell’s classification of ulcers, tlie obsen*'- 
tioiis of Duliainel and others on the formation of callus 
and on boiie-rcpair in general, Pott’s distinction between 
««pinal curiature from canes or abscess of the icrtebne 
and kjphosis from other causes, obsenations by lanous 
surgeons on chrome disease of the hip, knee, and other 
joints, and Cheselden’s dcscriiition of neuroma Among 
the great improiements in surgical proccduro wo haxo 
Cheselden’s operation of lithotonij (six deaths in eighty 
cases), Hawkins’s cutting gorget for the same (1753), 
Hunter’s operation (1785) for popliteal aneurism by tying 
the femoral artery in the canal of the tncejis where its 
walls w 010 sound (“ excited the greatest wonder,” Assalini), 
Petit’s, Desault’s, and Pott’s treatment of fractures, Giin- 
bernat’s (Barcelona) operation for strangulated femoral 
hernia, Pott’s bistoury for fistula, VTiite’s (Manchester) 
and Park’s (Liierpool) excision of joints, Petit’s inxcntion 
of the screw -tourniquet, the same surgeon’s operation for 
lacrjTiial fistula, Chopart’s partial amputation of the 
foot, Desault s bandage for fractured clai lele, Broiiifiuld’s 
arterj-hook, and Chcseldcns operation of iridectonij 
Other surgeons of great xersatilit> and general incixt wcie 
Sharp of London, Gooch of Norwich, Hej of Leeds, 
Dai id and Le Cat of Rouen, Sabatier, La Fajc, Ledran, 
Louis, Morand, and Percy of Pans, Bertmndi of Turin, 
Troja of Naples, Palletn of Lilian, Schmucker of the Pnis 
Sian arin^ , August Richter of Gottingen, Siebold of Wurz- 
burg, Olof Acrel of Stockholm, and Calliscn of Copen- 
liagen 

Two things haio gnen surgical knowledge and skill in 
the lOtli cciiturj' a character of scientific or jio'sitnc 
cmiiulatii eness and a wide diflusion tliiongli all ranks of 
the profession The one is the founding of musoiiins of 
anatomy and surgical pathology bj' the Hunters, Dupuy- 
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tron, Cloquet, Bhmienbach, Barclay, and a great number 
of more modern anatomists and surgeons , t£j other is So 
method of ^nical teaching, exemplified in its highest 
form of constant reference to principles by Lainrenco and 
fcjmo In surgical procedure the discovery of the 
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msthctic properties of ether, chloroform, mothjdene, d.c , 
has been of mcalculable sen ice, while the conservatno 
prineqilo in opemtions upon diseased or injured parts and 
what may bo called the hjgiemc idea (or, more narrow hx 
the antiseptic principle) m surgical dressings haie been 
equally beneficial The following are among the more 

important additions to the resources of the surgical art 

tho thin thread ligature for artoiies, introduced by Jones 
of Jersey (1805), tho reinal of torsion of arteries by 
o i practice of drainage bj Chassaignac 

(1859), aspiration by Pellctan and recent iniproiers, 
tho plaster of-Paris bandage or other mimoiable applica- 
tion for simple fractures, clnb-foot, Ac (an old Eastern 
practice recommended in Europe about 1814 by tho 
English consul at Bassorah) , tho re breaking of badly 
set fractures , galvano-caustics and fecrascurs , tho general 
introduction of lesection of joints (Fergusson, Syme, and 
others), tenotomy by Delpech and Stromoj'cr (1831), 
operation for squint by DieflenhaLli (1842), successful 
ligature of tho external iliac for aneurism of tho femoral 
by Abernethj (1806) , hgatnio of tho subclavian m tho 
tlurd portion by Astley Cooper (1806), and m its firat por- 
tion by Colics , crushing of stone 111 the bladder by Gruit- 
Imiscn of Miuiich (1819) and Cmalo of Pans (1826), 
cure of oiarian dropsy hj' icmonng the cyst (since greatly 
perfected), discoverj' of tho ophthalmoscope, and many 
iinprovcincnts in ophthahmo surgeiy by Yon Gnio and 
others , application of tho laij ngoscope 111 operations on 
the Inrjnx by Czennak (I860) and others, together with 
additions to the lesourccs of aural surgerj' and dentistrj' 
Tho great names in the surgery of tho first halt of the 
centmy besides those mentioned are — Scatjia of Italy 
(1747-1832), Bojer (1757-1833), Lairoy (1766-1842),— 
to whom Napoleon left a legacy of a hundred thousand 
franco with tho eulogy “C’est I’honuno le plus lertucux 
que j’nie connu,” — ^Roux (1780-1854), Lisfranc (1790- 
1847), Velpeau (1795-1868), Malgaigno (1806-1865), 
Nilaton (180T-1S73), — all of tho French school, of tho 
British school, John Bell, Charles Bell, .iVlIan Burns, Liston, 
Wardrop, Astley Cooper, Chne, ’Iraiers, Brodic, Stanlej, 
and Guthno, in tho United States, Mott, Gross, and others, 
in Gennanj, Kem and Schnli of Vienna, Yon Walther and 
Textor of AVurzburg, Cholius, Hesselbnch, and tlio two 
Langcnbccks In surgical pathologj' the discoi erics and 
doctrines of tho 19tli centnrj are greater in scientific mine 
than those of anj antecedent period, and it would bo 
unprofitable to attempt any enumeration of them, or of 
then authors, in a brief space 
The authorities mostlj iiscil hai 0 been — A\ ise, Hiitovj of Media iic 
among the Asiatics, I lots., London, 1S6S , Paitliti ^lEgiitcta, tniib 
latcd with commentary on tho kiiowlcdco of tlio Greeks, Boni'ins, 
inti Arabians, in incdiLUto and ■iurgci^, by Francis Adam*:, 3 lols , 
London, 1841 47, Uo&cr, Gesch d Jlcdieiii, dded., lols 1 and 11 , 
1875 81 (C C) 

Part II — Pn icricx op Supcpm 

A great cliaiigo has taken place in tho practice of surgerj' 
since the publication (1860) of the article SuiiGtEX 111 iol 
XX- of tho Sth edition of the iirescnt work This chnngo 
IS duo m great part to tho fact that tho germ theorj of 
disease has been accepted by tho niajoritj of surgical 
teachers and practitioners Scientific men haio dciiion- 
strated that tho causation of inanj diseased conditions is 
closely connected iiath tho presence in the disrascd organ, 
tissue, or indiiidual of liiing organisms, ninth liaic to a 
certain extent been classified, and are supposed to be forms 
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of plant life In one sense it is perhaps unfortunate that 
the article on surgery has to be uTitten at the present time, 
because, while there are few who now hold that these or- 
ganisms are inert, there are some who do not grant that 
they are the cause of disease , and there are man} differ- 
ences of opinion as to the best methods of applj ing tins 
scientific Imou ledge to practical use In other -words, 
although much of the surgical practice of the present day 
IS founded on a scientific basis, the practical details arc 
still matter of dispute 

mprore- It is impossible in the present sketch to go -with nnj 
lents in fulness into the details of the e-^pcnmcntal research bj 
rest ’ahich the truth of the germ theory -was proved, but some 
aent allusion must bo made to the salient points -which hiae a 
bearing on the work of the surgeon It has long been 
known that subcutaneous injunes follow, as a rule, a ^o^y 
different course from open -wounds , and the past history 
of surgery gives evidence that surgeons not only were 
aware of this great difference but endeai oured. In the use 
of various dressings, empirically to prevent the ci ils which 
were matters of common obsen ation during the healing of 
open wounds Various means -wore also adopted to pre- 
vent the entrance of air, c 7 , in the opening of abscesses 
by the “valvular method” of Abernethy, and by the siib- 
cufaneons division of tendons in the common defornntj 
termed “club-foot" Balsams, turpentine, and aarious 
forms of spirit were the basis of man} varieties of dress- 
ing These different dressings were frcquentlj cumber- 
some, difficult of application, and did not attain the object 
aimed at, while at the same time they retained the dis- 
charges, and gave nse to other evils which presented rapid 
and painless healing In the beginning of the 19th con 
tury these complicated dressings began to lose favour, 
and practical surgeons went to the opposite extreme and 
apphed a simple dressing, the main object of -which was 
to allow a free escape of discharge Others applied no 
dressing at all, laymg the stump of a limb after amputa- 
tion on a piece of diy lint, avoiding thereby nnj unneccs 
sary movement of the parts Others left the wound open 
for some hours after an operation, pre^entlng in this waj 
any accumulation, and brought its edges and surfaces to- 
gether after all oozing of blood had ceased and after the 
effusion, the result of injurj to the hssues by the instru- 
ments used in the operation, had to a great extent sub- 
sided As a result of these -various improvements many 
wounds healed in a thoroughly satisfactory manner But 
in other cases inflammation often occurred, accompanied 
bj pain and suppuration or the formation of pus, and 
lano^ feverish conditions, due to and in some way con- 
nected wi^ the unhealthy state of the wound, were ob- 
se^ed. Tlese constitutional seqnelie frequently proved 
fatal and th^neral impression of surgeons -iras either 
that the consUtution of the patient rendered him liable 
to these condihons, or that some poison had entered into 
the ’«;oTOd an^ passmg from it into the veins or lymphatic 
vessels that had been cut across, reached the gene^^circu- 

poisoning the patient 
T^close chmcal association between suppuration <or the 
formation of pus) m wounds and many of Biose fatal cases 

«lls from thfwS 
entered the circulation (whence the word “ pyieroia ") It 
was also frequently observed that a septic cSSi ii the 
wound was Related with the constitutional fever and it 


sj stems, with -windows on both sides and rro^s icntilntion 
in the wards, were adojitcd in order to gi\c the jiatmuls 
ns much fresh air as was attainable Hospital buildings 
were spread 01 cr ns large an area ns jiosMble, the blocks 
were restricted m height, and if practicable were neicr 
higher than two stones The tenn “ hospitali‘‘m ' was 
coined bj Sir T Y Simpson, who collected statistics com- 
paring hospital and pnsatc jincticc, by which he on 
deasoured to show tliatprnatc patients were not so liable 
to those constitutional sequela. 

This avas \ciy much the condition of affairs when Lister 1 1 lets 
in 1860, from a stud} of the experimental researches of 
Pasteur into the causes of jiutrcfnction, stated that thc!^|‘^”^* 
calls obsened in open wounds were due to the ndmis-ion trcit- 
into them of organisms which exist in the air, in water, onnicnt of 
instniinciiis, on sjionges, and on the hands of the surgeon 
These organisms, finding a suitable nidus for their growth 
and lies clopmcnt 111 the discharges and surrounding tissues, 
gcmnnnto in them and alter their chemical constitution, 
forming various poisonous compounds, which, if absorbed 
into llio blood, gne nse to p}a;min and scjiticmniin 
Ha\ mg accepted the gtnn thcoiy of putrefaction, he ap 
plied himself to discoicr the bust wa} of iircsenttng thc.sc 
organisms from reaching the wound from the moment that 
it was made until it was healed lie had to dial with a 
plant and he desired to interfere -with its growth This 
was iws...iblc m one of two wa}s, — cither (1) In directI} 
dcstro-ving or jiarahsmg the plant ils.olf before it entered 
the wound or after it had entered, or (2) b} an interference 
with the soil in which it grew, for cxainjilc, b} facilitating 
the rcnmsal of the discharges and jircscntmg their acemnu 
lation in the wound caiit}, and ly doing cicntliing to 
present dcjirussion of the wounded fissnes, because lienitlia 
tissues arc tlic best of all germicides Seicml siibsinncus 
wcic then known possessing proporlios antagonistic to 
sepsis or jnUrefaction, and hence called "ant iscjitic ” Act- 
ing on a suggestion of LcmnircS, Lister cliose for liis ox- 
Ih.nmcnts carbolic acid, wbicli he used at first in a crude 
and impure form He bad man} practical dilhcnltics to 
contend with,— the impunt} of the substance, its imtating 
properties, the difficult} of finding the exact strength in 
which to use it on the one hand, he feared to use it too 
strong, lest it should irritate the tissues to which it wa.s 
applied and thus present healing, on the other hand, he 
frared to use it too weak, lest its tnic antiseptic qualities 
should be insufficient for the main object in mow It is 
unnece.ssary to dwell on the details of his tentative cx- 
penments As dressings for wounds he used various 
chemical substances, winch, bcuig mixed with carbolic and 
in certain proportions, were intended to gi\e offn quantity 
of rarbohe acid in the form of animur, so that the wound 
might be constantl} surrounded bi an antiseptic aaiiour 
winch would destro} an} organisms approaching it and at 
the same time not interfere with its healing At first 
although he preaented p}annin in a marked degree, he. to 
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rhloroform , the limb is elevated to empty it of blood, and 
a tourniquet is applied round the lunb belou the Icncc 
The instruments to be used during the operation have been 
preMously purified by I 3 mg for half an hour in a flat porce 
lam dish containing earbolic acid (1 to 20) The sponges 
are Ij ing in a similnr carbolic lotion Ton els soaked in 
the same solution are laid over the table and blankets near 
the part operated upon The hands of the oporatoi, ns 
noil as those of his assistants, are thoroughlj puiified by 
avn'thing them in the same lotion, free use being made of a 
nail brush for this purpose The operation is performed 
uiidei a cloud of carbohzcd nateiy vapour (1 in 30) fioin 
a steam-spray producer The visible bleeding points arc 
first ligatured , the tourniquet is remoi ed , and then any 
a essels that hna e escaped notice are ligatured The n ound 
is stitched, a draiiingc tube made of red rubber being intro- 
duced at one corner to preaent accuiniilation of disdinrge, 
a strip of protectiae (oiled silk coated aaith carbolized 
dc\tiin) IS aa ashed in carbolic lotion and applied oaor the 
ai ound A double ply of carbolic gauze ^ is soaked in the 
lotion and jilnccd o\ er the protectia e, overlapping it freely 
Adrassing consisting of eight lajers of dry gauze is placed 
oa cr all, coa cruig the stump and passing up the leg for 
about G inches Oacr that a piece of thin Mackintosh 
cloth is placed, and the aahole airangoment is fixed aaith a 
gauze bandage The Mackintosh cloth proa ents the cai- 
bolic aud from escaping and at the same tune causes the 
discharge from the aaoimd to spread through the gauze 
The aaound itself is protected by the protectiae from the 
aapour giaen off bj the carbolic gauze, avhilst the sui- 
rounding parts, being constantly cxqiosed to its activitj, 
arc protected from the intrusion of septic contamination , 
and these conditions arc maintained until sound healing 
has taken place \\nicnoaer the discharge reaches the 
edge of the ^rackuitosh the case requires to bo dressed, 
and a iicaa supply of gauze applied round the stump The 
gauze that is used should be freshly made and kept in a 
tin 1 k)x to prevent caaporation of the volatile carbolic acid 
This precaution is most needful in ■warm u eather Wlicn- 
eiei the uouiid is exqiosed the stumji is enveloped in a 
%apour (1 in 30) of carbolic acid bj means of the stcani- 
bpraj piodnccr At first a syringe uas used to keep the 
burfaco constantlj uct uitli lotion, then a hand-spray, such 
ns Richardson’s other-spray producer Store receiitlj'’ a 
stcam-spiuy jiroducer has been introduced into practice 
These dressings are repeated at intenals until the wound 
IS healed, the drainage-tube being gradually shortened and 
iiltimatel} remoa od altogether 

In the case of an accidental ivound to which the suigeon 
IS called a short time after its occurrence, carbolic lotion 
(1 to 20 ) must be injected into the cavity of the woimd 
to destroy anj' organisms 'which maj' ha^e fallen into it 
The dressings already described nio then apphed In 
oi>erating on a case in which putrefaction has occurred. 
Cl cry endeavour iiiust bo made to destroy the causes of 
putrefaction which are already present The substance 
most frequently used for this jiuriioso is chlondo of zinc 
solution, 40 grams to 1 oz of water This powerful anti- 
septic was extcnsiiely used some years ago by Mr De 
Jiloigan, Middlesex Hospital, London "When the wound 

^ Tlio gauze dressing consists of tliiii gauze which has been soaked 
111 a mixture of carbolic acid (1 part), rcsin (6 ]iarts), and paraHin 
(7 parts) Tlio object of the paraffin is to proi ent the gauze sticking to 
the skin Tlie resm rotoins the carbolic acid and prei ents ei nporotion 
at the ordinarj temperature , at the temperature of the liodv, bon ever, 
a certain quantitj of the carbolic acid Is coustantl} being gn cn off, and 
in this way the part operated on is enveloped in a aajionr of carbolic 
ncld This antiseptic vapour persists as long os tliero is anj carbolic 
ncid in the gauze A gniao dressing is not reliable for more than a 
week , h} that time the carholic acid in the gauze is dissipated and 
tin, dressing requires to bo ronowod. 
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has been thus purified from its septic condition, the after- 
treatmont must follow strictly the plan already recom- 
mended for a recent wound to avoid secondary contamina- 
tion at subsequent dressings 

The object Lister had m view from the beginning of his Pre . 
aqiGriments w'as to place the open w ound in a condition 
as regards the entrance of organisms as closely analogous 
as possible to a truly subcutaneous wound, such as a*con- 
tiision or a simple fracture, in which the mibioken skin 
acts as a protection to the wounded tissues beneath The 
introduction of this piuctico by Lister effected a complete 
change in operative surgery Although the principle on 
which ho founded it was at first denied by many, it is now 
very generally acknowledged to be conect In Germany 
moio especially Ins views were speedily accepted In 
rmneo and England their adoption was slow or In Scot- 
land, perhaps in consequence of the fact that many saw 
him at work and worked under him, acqmiing perhaps 
some little part of his persevering enthusiasm, he soon 
had many believers Since about 1875 surgeons liave been 
tij'ing to improve and simplify the method, chemists ha^ 0 
been at pains to supply carbohe acid in a pure form and 
to discover now antiseptics, the great object bomg to get 
a non imtatmg substance which shall at the same time bo 
a pow crful germicide Iodoform, eucalyptus, salicylic acid, 
liorncic acid, corrosive sublimate, have been and are being 
used, and the question ns to thoir relative sujieriority is not 
yet settled Carbolic acid has tlio disadinntago of irri- 
tating the tissues This is partly coimtcihnlanced by its 
anrosthetic properties Absorption of the carbolic acid has 
occasionally taken place, ginng nse to symptoms of poison- 
ing But this danger has been greatly lessened by the 
introduction of iniro ncid Of the antiseptics named 
carbohe acid, eucalyptus, and iodoform are volatile, tJio 
rest nro non-volatile At first Lister for some years irrigated 
a wound with caibolic lotion during the operation, and 
at tho dressings when it was exposed Tlio introduction 
of the spray disjilnced the irrigation method At tho present 
time tho irrigation method is again gaming favour All 
these different procedures, however, as regards botli tlio 
antiseptic used and the best method of its application m 
oily and watery solutions and m dressings, are entirely 
subsidiary to tho great pnnciplo mvolvcd — namely, that 
putrefaction in a wound is an evil which can be prevented, 
and that) if it is prevented, local irritation, m so far as it 
is duo tp putrefaction, is obviated and septicmmia and 
pjTOmia do not occur Alongside of this great impro've- 
ment tho immense ad^nntago of free drainage is now uni- 
versally acknowledged Surgeons now understand tho 
dangers which ho on every side, and this knowledge causes 
them to take greater care in the purification and m securing 
tho greater cleanliness of wounds, and some hold that much 
of tho go^ result follows from these jirecautionsajiart from 
tho principle of tho system 

Putiefaction has been clearly show n by Pasteur, Tj ndall, Putro 
and others to bo duo to tho activity of certain lowly forms factiio 
of organized matter Scientific men liai 0 tlicroforo had their 
attention more jiarticnlarlj directed to these lower forms 
of ifiant life A careful study has been made of their 
life history, and several diseased conditions are now known 
to be due to tho deposit and growib of organisms of a 
specific form m tho blood and m tho tissues Tins is not 
tho place to discuss points still subjudtee, hut there can 
ho no doubt, e g , that tho Jiaeillus anthracis is the cause 
of splenic fever and of its local manifestation, malignant 
pustule, and that erysipelas is due to the presence of a 
micrococcus There are many other diseases spoken of ns 
swmotic or fermentative, upon which ohseners are now 
at work, and hardly a iiionlh passes without the publ^tion 
of new observations (compare ScnizoJiiCETEs) It can 
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certainly be said that the relation between those orgaiiivnis 
and ^anons specific diseases is the question which at pre 
«cnt most occupies the attention both of j’atliologi'-ts 
and of practitioners of medicine and surgery It is now 
known that there are manj laricties of organisms (in 
Crookshank’s Bacteriology sixtj are described), some of 
which are hurtful to the human cconomj, though otlicrs 
are apparently harmless Those of the former class giic 
rise to an alteration in the tissue in which thej grow , and 
during their growth thej alter its composition and cause 
it to break up intoannous compounds, some of wliitli, 
when absorbed into the blood stream, poison the indiiidual 
fiome, on the other hand, are either in themsth es innocuous 
or are killed when they enter the blood, which is a fluid 
tibaue and acts as a germicide , hence the tissues in a hcalthj 
condition are spoken of ns “germicidal” Some nppa- 
rentlj grow onlj on dead tissue, or in tissue the \italitj ^ 
of which has been lowered 

The alteration in the tissue is stncllj analogous to a 
fermentation — such, for example, as the change w Inch takes 
place m a solution of grape sugar in winch the j cast plant 
has been planted The solution breaks up into alcohol and 
carlxmic acid, along with this change there is an increase 
in the quantity of the jeast Tlie most common fennenta 
tion IS the alteration termed “putrcfactue” or “septic.” 
The cause of this change is in all probabilitj n special 
organism named Bacterium termo It Inca on any dead 
matter containing nitrogen when c’cposed to heat and 
moisture , dryness and cold arc antagonistic to its growth 
Its results are so oendent and of such common ob«cnation 
that the term "antiseptic “was used long before the jirimary 
cause of the condition was understood Antiseptics ongin- 
allj were substances which interfered with sepsis The 
term has now, however, a wader meaning, and includes any 
substance opposed to fermentation “Antifermcntatnc” 
or "antithenc” would be a better term An nntithenc 
substance is one which interferes with fermentation b\ 
destroying or paraljsing the organism which is the pnmara 
ca^e of the condition The word “antiseptic," on the 
reserved to denote anj substance 
which IS opposed to putrefaction or sepsis, — one form of 
fermentation. Many of the most dangerous fermentations 
have nothmg m common wath putrefaction the products 
which result are odourless, the appearances which anse 
beM no similarity to the changes which occur when iiutrc- 
factive fermentation is present Plant the Bactenxm ladi. 
m mdk, and sourmg, or the lactic acid fermentation, takes 
place , plant the Bacterium termo in milk, and putrcfactue 
fermentation occurs The fermentations of smalJpov, 
syiihi IS, scarlet fever, tj-phoid, relapsing fcier, 

in tS non-putrefactn e class Appareutl> 

in them the organism enters the blood-stream there d^ 

^ctly on the heat-centre, give nse to a specific fcier 
This fever contmues until the soil is worn out and 

L .tS* ■’Si?” 


IS becoming cvbaustcd in relation to tlie sjiccml require- 
ments of the organism, and the organism is therefore 
incapable of flouri-hing a.s it formerly did Plant the 
organism in n airgiii soil — take, for tvarapic, a.s was iin- 
wittinglj done, the organism of mtashs to ] yi — and a 
disease which m Great Untain is comparatii clj hannless 
becomes a most deadly ^courgc 

An nttcinjit lias licen made to dnido organisms into two Tn'ccHve 
great dnisions — the infective and the non iiifcctiie Thc*^*"^ ®va- 

first class can grow m liMiig tissue, the PLCond cannot 
Tile first form their jirodiuts in liiing matter, the second 
can otilv grow in dead or lowlj aitalircd mattt.r The in- 
fcctne organism can migrate from the onginal jioint of en- 
trance 1y thciasciilar and hmjihatic streams to distant 
parts of the bo<U, and ma> there form Fccondara foci of 
infection As rtganls the non infcctirc the manufactory 
of the poison is principalh restrict^ to the near ncigli1>our- 
liood of the original point of entrance, generally awoiind It 
cannot migrate into the h\ mg Iksucs around if tbci remain 
healthy Both kinds of organism form iitomaincs (“m/io, 
a carcase), the prmlucts of the fermentation winch rt'ult 
from the breaking nji of the tissUC or discharge m winch 
tlie organisms grow Tlicy may enter the blooil stream 
and ]K>ison the iiatieiit Their entiy into the blood must 
lie differentiated from the entry of the organism itself into 
the ptreatn Clmicalh, the two conditions^ nltbougb oit^n 
met with in one indiMiIual, are, in mans ra.se •> disjnicth 
separable Tins pby siological division of organi'ins into 
infective and non infective is at present onlv tentative, 
and much work must Ik. done l>efnro n stnctlv phvsjologi- 
cal classification can be attempted at proent the main 
line of inquiry must !« principally morphological Kvtn 
m tins direction a difticnlty mcefs the ob'Crvir, iHcaiist 
organisms change their shape according to the nuMia m 
winch they are cultnated 

In the present article only a general view of tlicpn-ent 
aspects of surgical jiraetiic can Iks given Spccnl «fress 
will be laidujion the pnniyiks wlucli guide the snrgton m 
his daily work For full particulara with reference to any 
special points the reader is referred to llolmc-s s By^tem of 
Surgery, lirichscn s Science and Art or Sun/cry, and Gross s 
hydem o/ hurqei y 

Surgical affections mav Ikj divided into two great chsso^ 

—those which arc the rc.stilt (1) of injury and (J) of disease’ 


thingswhichliolds truc of tw / 1 all living 

highest removo r j * j ? J” °'‘6aaism8 as of the 

again appeanng when ^ however, he quiescent, 
the individual is protected for a Ion attack, 

tel 

Actlo^ “ 


I iNjrriUs 

i” nowc'bng to the cousnlcntion of the dilTirent injunti SLrek 
It will he neecssan to s.iv „ few wools sIk,.,! the gemnl coiuhtVou 

sni^rvenes nflir*^ severe initiiy 
Cire mart he taken not to confound this state with fanitn4s or 
sincojfcfrom Jos> ofblooiL Undouhteillv m manv Iwth con 
Miom arc present. S,~ fxnm lo^s of bWl is conlnUred 
Iini? !«>«■ mental emotion ditfcrs from shock in liemo 

onlv In shock the pvtunt h pale, and hatheil in cold ch.Xf 
jicniinration , Iiw scnsibihtv is blunted , lii\ puUe is small no t 
tceb e, he IS unable to make auv ncUvc 'xcrC, hnt 
indiireivnt to external nrcumvtanccs, and ran onlv lx. roused wiUi 
dinicullj , he fre,,uentlv complains of a A.lin" hi 

S?f£=S-J?S:'5i=? 

death ensues Shock s .w’ til , 

ccntnl nervous SI L ' i»ni’t"‘non conveved to the 

sensation Tliis^imiirtsfin.? nerve of common or spciial 

oblongata, bv winch the nerl a change in the nieilulla 

inralvsis or jianesii of ttfe s ®i° ’‘•^'’‘’^‘^1 *^'“1 “ l>artial 

fihixs in the Iwdi fnlnc '? ami involuntarv muscular 

the voluntarv miicele* 1* couspqncnec of the cliaiigc m 

hw leg, tKmmtoJl ? ^ his arm or move 

h . respiratory functions arc performed vvcanlv, and the 
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musdo of the lieart contnets feobl} , tlio muscular fibres iti the 
\to1Is of the bluotl \csso1s loso their toiiicit) niul the blood 'icssols 
dilate , the blood collects in the largo icnons trunks, more espoci 
nll\ of tlie sbdoiiicn , tho icssols of the skin aro cmiiticd of blood, 
civiug rise to the marked pallor Two of tlio groat causes that 
keep up tho nomial cinulalion of tho blood through tho bodj aro 
lu partial aboj anco tho lioart lias not siifiicieiit energy to contract, 
and thoro is not a sulhcicnt quantitj of blood passing into it from 
tho blood icssols Iho heart boats fccblj (1) bctaiiso its nmous 
oiiorgj IS lowered, and (2) because it has not a sufliciont nuantitj 
of blood to act upon An understanding of these facts giics tlio 
general indications for troatniont, — (1) oatenial stimulation o\er 
the heart hj mustard poultices or tui pontine stupes , (2) oloiation 
af tho limbs, to cause tho bloml to gravitate towanls tho licart , 
(3) niauual prcssiirc on tho abdominal caiitj from below upwards, 
to cucourago tho flow of blood from tho dilated abdominal veins 
into tho heart These diflcront measures maj bo supnloinentcd 
h\ tho admmistmtioii of stimulants hi tho moutli, or, if tlio patient 
uiuuot swallow, bj subcutaneous injection of a diffusible stiniiilant. 

Syncope such as ether or ammonia In sincopo or faintness from mental 
emotion tlio weakened heart cannot drno a sulTiciont quantitj of 
blood to the brain , tho patient fcols diarj and faint and falls dow n 
itisousible The condition is a transiton ono, and tho recumbent 
posture, assisted if need bo bj elomtion of the limbs, causes the 
blood to graaitato to tho heart, which is therebj stiimilatod to 
contraction , a suflicieiit qiiautitj of blood is fhoii dm on oiinanls 
to tho brain, and tho insoiisibilitj passes oil If tho patient is in 
tlio sitting posture when ho fools faint, tho head should bo depressed 
between the kiieci’, which wall cause tlio blood to rush to tho brain, 
iiid tho faintness will jiass off 

Hsemor- With few evccptions tho soft parts are froel j supplied w it li blood 

ihi^c acssels, and ns n prcliniiunn to a consideration of tho diflcroiit 
forms ofinjuncs it w ill bo w ell to saj a few u ords about liitraorrliage 
or bleeding If a blood \ cssol is torn or cut across, the blood w ithin 
it escapes, either c’ltcnialU on to tho clothes or floor, or, in tho 
case of a subcutaneous injurj, into tho tissues, ciiing rise to 
tceJnnnosts Cessation of tho bleeding maj' take place in conso 
qiicncc of an arrest of the hiomorrhngo cither bj nature’s olfort or 
bj tbo adoption of artificial means bj tlio surgeon Tho loss of 
blood maj be so great that tho heart’s propollmg mw er is w eakcnotl, 
and in this waj tho natural arrest is ossistod But thoro is alwajs 
a dangoi that with tho arrest of tho luomortliago tho luort a action 
maj rccoi or its power and tho bleeding recommence In arresting 
litv-iuorrhogc tcmporarilj tho chief thing is to press dircotlj on the 
bleeding part The pressure to bo cflectual need not bo soi oro, but 
must bo nccnntcl) applied If the bleeding point caimot bo rcaohed, 
the pressure should ho applied to tlio luniii arters hotwccti tlio 
blcodmg point and tlio licart In small blood vessels prcssiiro will 
bo suflicieiit to arrest biunorrliago permanontlv In largo vcssols 
it IS usual io pass *i ligature round tho vessel auvl t\o it with a Tool 
knot Applj tho ligature also, if possible, at the bleeding point, 
tjuig both ends of the cut ve<!sel If this cannot bo done, tho 
mam artery of tho limb must bo cvposcd bj dissection at tho most 
accessible point between tbo wound and tlio heart, and there bga 
tnred HnJiworrhngo has been classified in three \'inot\cs^(l) 
priman, ocLumng at tho lime of tlio iiijnrj , (2) roactioiinri, or 
vnthin twclio liours of tho accident, diiniig the stajio of reaction , 
(3) sCLondan , occurring at a later jioriod, and caused bv nnboaUbj 
nroecsses attacking tlio wonnd and giung nso to nlcmtion of the 
Loats of the blowl vessels In treating these different v nriotios tlio 
nnnciplcs alrcadj laid doini bold good. In cases of sov ore liunior 
rhauo iho patient suflera from sjhcojmj owing to loss of bVoml 
Si n copo from loss of blood is to bo treated on the same pnnuples 
as tlioU alrcadi laid dow n for shock But in addition it mai be 
ncccssari in cases of seioro lircmorrhngo, in wlncli much blood has 
been lost, to introduce into the cireulatiou fluid which inll fpio 
tho heart something to act upon Blood draun directly from tho 
arm of a hcalthj person, and introduced through an opcinug lu the 
vein of tho arm. lias frcqnoiitlj boon undo use of Tho tcndcnoi of 
tho blood to coaguinto when brought in contact with foreign matter 
has led to tho adoption of ingenious instrnniente to avoid tins 
danger Some surgeons haie used dcfibnnatcd others 

milk Tlio opinion is at present gaming ground that a nutrient 
fluid is uuncccssnn , and that all tlmt is required is to introduce an 
areiitic neutral fluid at tho tcmporatiiro of tho bo<lj which has no 
tenucuci to caiiso coagulation of tho blood witb wlnoli it miacs A 
saluio solution, composed of T5 jior cent of common salt in im 
tilled water, fulfils all tliese requirements, 4 to b or nro 
sulhcicnt llcccnt experiments have been made b\ winch olooii 
drawai from tho ann of tho giier is niuxcd with a solution of plios- 
nhatc of soda This ndmiatnre prci cuts the blood from ciwgwiat- 
iiig and it can bo introduced into tbo blood stream with eafctj 
Con- In a recent contusion careful pressure should bo nnphed, with 
tusions lolton wadding fi-ved in position with a bandage Tk "im is to 
wreveut ccclumosis and to hasten the atoorption of tuo cflii^ 
blood after it has escaped into the tissms Accurate pressure fulfils 
these ends mow perfeotli than tho commoner application of cold 


'The procedure for tho treatment of an open wound is-(l) arrest Worn 
, “*0® I (-) remoinl of aiii foreign liodics m tho wound treat 
(3) careful apposition of its edges and surfaces,— tho edges being best mcnl 
brought in coiilact hj tho uso of horse Iinir stitches, tho surfneis 
bj cnrefullj appHul pressure, (4) free dramngo of llic wound tn 
pros cut accuimilation cithei of blood or of serous cfTusion, wbuh 
maj 1)0 done— (ff) bj Icaiiiig the dopomlciit comer open, or (6) b\ 
introducing a drainage tube, a skoin of catgut, or a skein of lior'i 
hair, (5) nioulaiico of putrofaction bj the uso of antiseptio pri'- 
cantions , (C) perfect rest of the part hj apjwopnato means during 
tbo euro Theso metlioda of treatment require to be modified foi 
w omuls in siwcial situations ami for those in which tbero is imuli 
contusion and Inicntion In punctured wounds free dratiiago is 
of pniiiaii iinpoitaiicc AMicn a special poison has oiittrcd the Poisu, 
wound at tho time of its infliction or at some siihscqnent date the wound 
folloiniig ilaugcrs haio to ho combated — (1) an intense iiinamma 
tioii m tlio wound itself and snrrouiulmg pails, (2) inflammaliou 
of tho Ijaiiphatic i essek leading from it , (3) inflammation of tho 
Ij mplmtio glands , (1) blood-poisoning of the general circulation 
Olio of tho commonest poisons is tlmt coniiectnl with wound jmlre 
faction , of others somo nro the result of diseased action 111 tho low er 
nmnials, e g , hjdrophobm, whilst sonio aw sjiecial diseases 111 man 
Theso diseased coiuiitions are at tho prosont time heiiig tare full j 
studied, and the obscnntions all tend to 0110 eoiiclusion, tint 
tliej are duo to specific organisms which haio found entramo into 
tho diseased animal or man, and, finding thoro a suitable nidus for 
thou growth and doiolomnont, haio set iipnspceibc disease If 
tho surgeon is accidcntailj wonndctl in ojicmtmg on tho liiing 
subject, or tho imthologist m making a post mortem cxnmiimtion, 
tho poison maj pass into tho wound and giio rise to ono or more 
of tho 81 niptoms alrcadi indicated There can bo no doubt that 
theso special poisons,^ whiJi aro sjiokcn of ns pntliogeiiic or infect 
no, nro 111 somowaj associated inth loivfoniis of plant life, and 
that in this thej reseinblo tho poison of putrefaction 1 f the operator 
IS 111 good health tho jioison will genernlli liaio little cftect , if ho 
IS in bad health tho cflcct maj ho i crj sci ere AA 0 do not j 1 1 know 
in what cases bad results nro to bo expected Tho great point in 
oiorj doubtful case is to pnnfi tho wound thoronghli with somo 
poiiorful antiseptic, so ns to dcstroj tho poison at tho jiotnt of 
inoculation It tho iioison escapes tho gormiculnl action of tho 
antiseptic used and enters tho sjstom, tho patient should bo stinm 
latod, ns tho poison exorcises a depressing action 1; or lu drophohm 
no euro is at present known L\penmonts are, liowoier, now 
(1887) boing made hj Pnstonr which wall throw somo light on 
this droodful disease 

Bums arc daiigorons accidents 111 young children and in old neoplc Bunia 
when the areas alfcctcd aro largo, and w non thoj arc sitnatcu 01 er 
tho cai itics of tho bodj The patient ninj dm of shock soon after 
tho accident, of deep seated inllnmiiialions coming on dnnngtho stage 
of icBction, or of hectic, which 111 all probabilitj is a form of chronic 
pvreuiia nssoomted with profnso discliaigo from tho wounded surface 
lo proi cut death from mij of theso causes stimulating trentiuciit is 
ncccssari U has long been knoini that it is imjiortnnt to keej) 
tho air from tho nomidctl snrfaco, and antiseptic dressings must bo 
used to pTOi cut tho access of organisms to it AA’hon tho skin is 
dcstroj cd to aiij great extent coutraction is ajit to take plact, 
followed b> dcfoniuti Caro must ho taken duniig the nroci-y of 
cWTO to proientthis, bj keeping the limb 111 an extended jm-ifion 
during tho treaUueut of bums 011 tbo flexor surface l o hasten 
cuntriKvtion after a burn in which tho skin has been destrojeu 
grafts of opidciinic tissue maj bo planted on tbo graiiul ilmg surfaeo 
nceordiiig to tho mothod of llovcrdiii These grafts, each tho size 
of a pill’s head, become fixed and from them cicatrization spreads 
oxer tho surface After cicatrization tho Iciidencj to contraetion 
18 not ncarlj so great Eimlerrais grafting must not he coiifoundi d 
iiith skin grafting, iii which tho grafts arc of the whole tbickiuxs 

of tho skin . , , r. . 

A bouo limy be broTvOU at tlio part ivliero it is struck, or it l^n^ Fracture 
bwtvk \n couscquciico of a strain applied f o it In tho former enso 

thofneturo is goncralli transi erso and 111 tho latter more or loss 
obliqiio in direction Tim fulli dci eloped bono is broken fiirii 
across, the soft bones of joimg people max sininlj imlienl— grun 
stick ' or "letUow" /racliire J ractiiris arc either simple or com 
wound A simplo fracture is aindogons to the contusion or sub 
cutaneous laceration in tho soft iiarts, a coniMiind fracture is 
nnalogons to tho open wonnd in the soft jxarls flm wm'^ B ® 
soft marts in tho compound frtclurc inaj bo caustd cither bj mo 
same foixe wliicli lias caused tho fracture, as 111 the cast of a cart 
x^hScl Romg ox era limb, first xvoundmg the soft jxarts and t m„ 
WunV tim bone, or bj tho sharp ymiit of the Iraclured louo 
SluS tfirongh tho skin In either case there is a commmnca mn 
hctwec^i thoixtcmal air ami the 'iintcS 

eIai«o before tho epiphxseal exlrtmiliis of the 
bx osseous deposit to the shaft, extirnal xaokmo maj can 

1 Fortlicir class^fi^at^pn w yclxen lmp^ret consult 
<iiafcm!i(trans.b} Maeallstcr, London, lb's-- tv 
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Boparation of tlie epiphjsis from the shaft. Tins vanely of frac- 
ture IS termed a diastasis When a hone is hrohen there is gener 
alH distortion and preternatural mobility, inability to use the limb, 
and pain on pressure over the fractured part In the majority of 
fractures there is also crepitus, — the feeling elicited ulieu tuo 
osseous surfaces are rubbed together When a bone is bent, or 
alien a diastasis has occurred, there is no crepitus It is also 
absent in impacted fractures, in uhich the broken extremities are 
dnven into one another In order to get firm osseous union in 
a case of fracture the great points to attend to are acenrate ap- 
position of the fragments and complete rest of the broken bone. 
Accurate apposition is termed “ setting the fracture " , this is boat 
done by the extension of the limb and coaptation of the broken 
surfaces Complete rest is attained by the use of appropnate 
splints As a rule it is of great importance to command the jomt 
aboic and below the seat of fracture. In cases of fracture near a 
mint, in winch i cry commonly a splintenng of the bone into the 
joint has taken place, more especiallj in those cases in which 
numerous tendons in their tendinous sheaths have been stretched, 
if the surgeon forgets that there maj bo effusion into the joint and 
the tendinous sheaths, and that tins effusion maj fonn fibrous 
tissue leading to stiffness of the joint and sUffening of the tendons, 
the result, more especially in old people, will bo a permanently stiff 
joint or permanently stiffened tendons Care must be taken in 
such instances b> gentle passive moi ement during the process of 
cure to keep the joint and tendons free from the fibrous mrmation 
To take a common example, — in fracture of the radius close to the 
wnst joint, it IS necessary to apply appropriate splints to keep the 
bone at rest, and to arrange them so that the patient can move his 
fingers and thumb to preient stififness, and the splints must bo 
taken off occasionally in order to move the wnst joint gently If, 

however, the splints extend to the points of the fingers and are 
kept on for some weeks without removal, the consequence is a 
normal radius and a useless hand Instances occasionally occur 
In 11 Inch non union results, mther from want of formative power 
on the part of the indiiudual or in consequence of improper treat 
inent by the surgeon For tbe treatment of this conmtion the 
mder is referred to one of the systematic works mentioned aboi e. 
For fractures of the cranium see below, p 688 

the pnnciples 

meat of first adi ocated by Lister has been more prominently brought 
21, than in compound fractures. When such ah aocidlnt 

wL *'*® V^rts are generally much 

fractures, crushed and the bone is frequontlj comminuted When a bone is 
broken from indirect polenco the fraetnre is frequently oblique 
and the fiha^ joint of the hone projects throngh tho sVin ^In 
such a wo the mjiiiy is, as o rule, not so severe. Formerly com 
pound fractal^ were the dread of the surgeon septic inflammabon 
oocumng in the wound mehed the open mcdullaiy cavity of tho 
bone, and tbo open blood-vessels of the bone gave easy access to 
th^uscs and iiroduets of tbe inflammation into tbo general blood 
Pving rise to pyrenua. It is not asserted, however, that 
this awident ^ways occurred In a case of compound fracture the 
wound should be at once covered with a towel tiioronghly soaltod 
in a five per cent solution of pure carbolic acid And, if some time 
elapses before the nmval of a sntgeon, more of the solution must 
^ poured upon the towel, wliidi shWbe kept thoroSlyToakel 
After the fracture is set it vviU probably he necesW to 
solution into the interstices of won^d“ v«S ^ 

^ the inju^ 13 so Mvere 

that it IS inipossiblc to praserrethe limb amnufnfmn m i 

terms, an artificial substitute mav takp +b„ «i, 6®,"®™! 

hut no artificial lo'ver limb, 

upper hmh , and therefore uulTren^^ i ^’'® 


injury The tonicity of the muscular structures around a joint 
often prevents a dislocation, the patient hemg prepared for tho 
violenco to which his joint is subjected. Tho osseous strength of 
a joint will depend vety much on the position of the limb at the 
tune of tho accideuk 

AVhen a joint is spramed or contused there la effusion into it and 
into the structures around it In such cases accunittly opjilicd 
pressure will prevent effusion, and along mth gentle passiv c oxer 
cise and rubbing will prevent subsequent stiffness Wlion a joint 
IS dislocated it is of importance to restore the bones to their normal 
position as soon as possible after the accident Within the last 
few years, in several dislocations, the treatment by extension of 
the limb and forcible pressure of the hones back into their normal 
position has been given up, and a method of treatment at one time 
in use in tho French schools has been revived by Dr Bigelow of 
Boston, Mass., who has pointed out that with loss force and there- 
fore leas injury a didocated joint may he reduced by manipulation 
The great principle at the root of this treatment is to manipnlato 
the limb so as to canse the dislocated bone to pass back into its 
normal position by the same path by which it left ik In com 
ponnd dislocations the same precautions must he attended to as in 
compound fractures. 

II ProcLss or Kepaib 

After an injury certain changes take place, which, if kept within 
Donuds, terminate in repair, in other worda in a restoration of tho 

V\nw4- 4-yv M 1— _ « « • 


- c» .awi9t>v<c«tiivxi VL liXU 

injured part to a condition os nearly os possible normal Wlien 
' file restoration may fall far short of tho notmal 

^ill A _ A . 


^e injury is severe — ju, ouuri, ui mo normaL 
Iho recovery may take jdace with very little pain or discomfort 
eren in severe injnnca Frequently, however, as the result oitlicr 
of improper treatment on tho part of the surgeon or of feebleness 
on the part of the person injured, local uneasiness and a general 
levcnsh condition anse, which interfere with tlie healing When 
these cvtI results follow, a local death of tissue in a greater or leas 
de^e IS observed. Three forms of local death hav e been described Forms 
— (1) suppuration or the formation of pus , (2) ulceration, or the local 
Morbficahon, or the formation of a death 
siongh lliese three processes run imperceptibly into one another 

They are not distinctly separable from one another, and they ven 
frequently Mcur toother It is to be noted that tho process of 
repair and the local death which interferes U 7 th a painless repair 
difitr only in degree. As a general rule, m the truljr subcntancons 
wound of tissue, be it tho soft parts or lione, the changes that take 
in Its rcTOir are simple and uncomplicated, it is in 

In order to understand this process, it will be best to takeaftenalr 

^ «s«lt of the passage of of an 
through the tissues a microscopic laceration mclsed 
along the lino of the incision must occur The skin “®“®7 

fat W and muscle aro divided ^esc parta 
bleeding takes place from tho cut vessels. Let us supixSo that tho 
c^d and that the surfaces and edgesTuirwLnd 
“to ®™toct The retractile powlr of the fas^uw 



2 S seen to hare'co^isireVlo^fa^g 

corpuscles are tho blood corouscles 
in tlie blood as it circulates throughout the vessels m +i!? 
the yellow or red Wood corpnsclM are greltirin 
white In this fluid the white bloo“ c^rpiS ar^ ve™ 

A soft solid — fibnn— IS fomed nhifh coagulated 

a clcM fluid escapes, this is the’ blood 
wound,— in consequence of the inmrv the ^.ii ° ^tum to the 
dilate, their walls are thinned nnd a ^tood vessels 

blood within these vessels takes place ThI ®^°^P‘'‘P® *'>0 flow of 

injury to the vessel walls renKffl,«^i the 

J«sive. The circulation m going “‘1- 

atasis The blood in a state *^® 

seqaentlv there is an increased unsure 
tt«n walk As a result th^md rart 
and the corpuscular elements 

and on to the surface Tihe^voLt ^'^to the issues 

^ue next the surface a clotting snrfacc and in tho 

The surface of the wonnd ® t ®® and fibnn is formed 

blood serum ®® t^® 

gl-ized surface then becomoi’”” ^ surface and escapes The 
“It. and throuSi new blood v cssds aSformed 

the circulation in tho blond ^'““^ation is sot up continuous vvutli 
gap are now brouAt .nrlj®??®^® If the surfaces of the 

two surfaces will unite j contact, tho blood vessels on tho 

lent and vascnlar and firriun i ‘“® ^“ting tissue isveiy succu 
ar, and ftrthcr changes must occur before the uniting 


taint 

injury 


injury of a lower limb. 

rartilngmous surfaces of the ownoRincr which tho 

forcibly together ( 3 \ dislopnSI!?, in the joint are driven 

are seiaratcd from one anotlier iVtimtastin mrf a'®'!’" ®‘^®®®® 

capsule of the joint must bo tn™ ligamentous 

To'mtrtroiRth mav bS dL,i,od ?n!? “"“"ii*’'® ®f®'‘^®“‘ occur 
(1) ligimentoiis, due to tho limimi.nf^°i****i' I" under three heads— 
(-) os-eoiis, due to the shatK®o?fh^*i***"‘^‘'i^ ^^‘® '”"®® together, 
muscular, due to the uiu^Im suremridl’n^./®""'"^' f^® 1®“*^ > (8) 

strength pridwposcs to spnins oTmous to I'l^mcntoiis 

to dislocations A joint is freo^fomK nmscular 

qncnco of the relative xvcaknncsW “ ®<insc 
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inedium u coubolKlntod Tins is offocted by tho formation of dbrons 
f issue m the dcopor parts of the uniting medium and by the fonnn- 
iioii of emtholinl tissue iii the more siiporficinl parts whoro tho skin 
IS divided Along witli tlieso cliaugcs tho uniting medium becomes 
Jim lascular, and a linear scar is tho result. 

Tins IS the case of an incised wound in winch the surfacesaro 
not brought at once into contact If, lioiioior, tins is done, die 
1.11110 changos take place, and lu a small wound no iintounrd results 
need follou But man ound of some size there is dtuigor in briim 
mg tho edges of tho uound into contact In consequente of tho 
dillereiico in tho retractile power of tho different tissues that are 
■dll ided, it may bo impossible to bnng the deeper parts into accurate 
contaLt. The patient mil complain of local jinin, nccompaiiicd by 
A throbbing sensation, shomng that an accumulation of sonim has 
taken place If a stitch is remoi cd, tho serum u ill escape and the 
local umasincss disappear If, liowcior, no relief is gnen, the to 
tallied scrum, pressing upon the snrroniiding tissues and acting ns 
ji foreign boda.will cause effusion of more serum Thou Into blood 
corpuscles mil pass from thacssols in largo nnmbeis, mil die, and 
practically a cemetery of uluto blood coqiusclcs mil bo formed 
if a stitch IS then rcmoi ed a creamy Hind escapes Tins Huid is 
termed "pus ” Once tho tension is relieved, the local uneasiness 
disappears, but tho uoniid cannot thou heal by primary union 
llie u dls of tho caiitj must again become glased , aasciilarizatioii 
must take place , and, ns tho mills of the car if^ gradually come 
together bj contraction, fibrous tissue is formed IMns is union hu 
xcond intention 

The collection of uliito blood corpuscles floating in tho effusion 
and c\ entunllj fornuiig pus is termed an abscess Pus may alee foim 
amongst tlio tissues after a blow or otlier nyutj As tho result of a 

blow a certain area of tissue becomes congested, and effusiou takes 
place into the tissues outside tlio icssols, the efliisioii coagulates 
nid a bard brawnj mass is formed Tina moss softens townnls 
the centre, and If notliiiig is done the softened area gradunllj 
iiicitiascs 111 size, tho skin becomes thinned oior it, tlio thinned 
skin loses its aitalitj, and a small slotmh is formed 'When the 
slough giies waj, the pus escapes Sumi sliortlj is the Instors of 
an acute abscess under the skin, and the c\planntion genoralh 
given IS that a local necrosis or death of tissue takes place at that 
part of the inflammatory swelling farthest from the normal circu 
latioii When tho djing process is leiy acute death of tho tissue 
^►ccura cn masse, as iii tho core of a boil or vu the slough m a 
carbuncle Sometimes, liowoicr, no such evident mass of dead 
tissue IB to be obsened, and all that escapes when the skin gives 
■waj IS the creamy pus In tho latter case the tissue lias broken 
down in a molecular form , lu the former case it has broken down 
cn masse After the escape of the core oi slough along witii a 
■certaiii amount of pus, a cavit) is left, the walls of which hocomo 
lined w itli Ij nielli The Ij mpli becomes v ascular, and receiv cs the 

name of granulation tissno The cavity heals by second intention 
J’us may accumulate in a normal canty, such as a joint or bursa 
It iiiaj also bo met with in tho cranial, thoracic, and abdominal 
cavities. In all those situations, if the diagnosis is clear, the 
pniKipIo of treatment is free craciiation of tho pus, and in joints 
and in tlio pontoneal and pleural sacs washing out the cavxtj at 
tho time of opening, free drainage, and careful antiseptic treatment 
dnnng the siibsidonco of the inflammatory process. The tension is 
joliei ed bj lotting out the pus If the after drainage of the cavitj 
IS thorough the formation of pns ceases, and the sorons discharge 
from the inner side of tlio abscess wall gradually subsides , and as 
tho cavity coutnicts tho discharge becomes less and less, until at last 
tlio drainacc tube can bo removed and the external wound allowed 
to heal Uhe large collections of pus which form in connexion 
with disease of the vortobne in the cervical, dorsal, and lumbar 
i-egions are also now treated by free evnouation of tho pus, with 
careful antiseptic measures. In all cases caro should bo taken to 
make tlio opening ns dependent ns possible in order that the drain 
ago may be tlioroughlj efficient If tension occurs after opening 
bj the blocking of the tube, or by its iniporfect position, or bj 
its being too short, there w ill bo a renewed formation of pus 

Wlien a considorablo portion of tissue dies in coiiscqucuco of an 
iiijurj, tho death taking pheo by gradual breaking down or dis- 
integration, the process is tenned ulceration, and the result is an 
nicer As long ns tlio original cause which formed the ulcer is at 
work, tho gap in the tissues becomes larger and larger Suppose 
that the nlcerativ o process is going on and the nicer is spreading 
The ulcer is then jiainful and tho parts around are luflaincd 
Bemovo the cause by appropriate treatment and the necrotic process 
ceases, the shreds of tissue are cost off, the ulcer gradually cleans, 
tho inflammation subsides, the pain disanpcai's the ulcer becomes 
a healing ulcer The surface of the gap occomes glazed, and those 
changes take place in it which have olrcody been desenbed as 
occurring in an open wound Tho gap graduallj contracts in sue 
Round tlio edges cicatrization occurs, leaving a scar or cicatnx 
Witiim tho lost few jenrs the process of lacatnzation has been 
hastened by planting on the granulation tissue small grafts of 
epidormic tissue in tho maiiiior alreadj described (p. 681) Tlierc 
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can bo little doubt that tho growth of an ulcer as well as tlm 
.1 suitcgTOtmg prooe® whieli precedes its formation » clLdv 
assowated with tho multiplication of low forms of i/lnnt life m 
tlio decaying tissue By dcstrojing these oiganisms Hb so. m. 
antiseptic tho destructive process iiny bo chteked Since 

nlntic'^TChJnhV'^ thov^nre tenned “snpro 

The healthy tissues aw nntagomstii. to tlieir giowtli, and 
nhich ronclors tho tissues aiouiid the Mp hcnltliv 
i ‘Jo^’cloinncnt The ciitrnncL of 

those or^msms into a wound made bj tho surgeon, if they find iii 
It a suitable soil for their dev olopmoiit, is undouitcdlj also a fertile 

111 a healthy condition intorfoies with tlio growth of these sapro 
p ly^ M ^cclly M if the surgeon used some antiseptic siibstniito 
which dcstrojed them AVh-it relation obtains between a local 
iiceiotic proMss, such as the formation of a boil with its central 
s ougfi, situated necessarily in tho first mstanco under tho skin, or 
tho equally necrotic process, tho formation of pus in a subcutaneous 
absccM, and tlieso low forms of plant life ? There can bo no doubt 
tJiat by the injection into tho tissues of a powerful irntant these 
ncerotic cliangcs can bo induced without tho iiitcrveiition of 
oigamsras Professor Ogstoii and MrIVntson Chovmo have also 
shown that micrococci aro present in tho groat majority of acuto 
subeutaiioous necrotic inflainiiiatioiis, as they are commonly met 
With lu tho liunian body Hero tho question at present rests Tho 
opinion of tho present vmter is that m all probnbililv they arc tho 
catiso of the necrotic protcss It is not asserted that thev aro the 
cause of the priinary iiiUaiiiiiiation, whitli need not go on to 
necrosis , but tho iirobabihty is that they find in the m/Jamed area 
a nidus for tlioir growth and dev tlopinciit It is not known how 
tiiey cause it, whotlior by direct action iqK>n tho tissues or by 
uiitating products formed during thtir grovrtb Tho oigonisms 
described bj Ogstoii and Cliojiio have a life histoiy and require 
conditions for their cvistonco and development different from those 
demanded by tho saprophjtic organisms already described To 
reach tlio snbcutaiieous area of inflammation they must pass by tliu 
blood-stream, and must bo able to ovist in the hvmg blood They 
are probably associated with the infective class of oignmsms In 
some suppurations at the present moment, such os acute suppurativ o 
jioriostitis, tho formation of pus under tho poriostonm connected 
with bone, a suppuration witlim tho mcdulloty cavitj of a bone 
called osteoroyohtis, and in acute iilccmtn o endocarditis, the oignii- 
isma mot with ore undoubtedly mfcctivo Wo do not know ovacliy 
how they enter tho blood stream, but wo kuow that tiioj can hv o 
in It, and that tbo occurrcnco of these diseased conditions is uii 
donbtcdlj a local effect closclv connected with blood jioisoning 
A portion of tho botlj maj die iii consequence cither of on intinso Mortili 
inflammation or of a cutting off of tho blood supply Besides these cation or 
two distinct vaneties there is a gi cat iiitcrmcdiato group of cases m gnngreiio 
wliicli both causes may bo at Vrork A comparatively slight injiitj 
affecting a portion of tlio body imperfectly supplied with biood maj 
give rise to an inflammatory condition vvluch in a licaltbj part 
would bo cosily checked, but which ui consequence of imperfcLt 
nulntion niaj end in mortification 11 hilst the prossuro of a tight 
boot in an old poraou with atheromatous vessels con give rise to 
inoitificatioii, tho same pressure in a healthy person would give nso 
only to an ovaucscoiit redness. Frost-bite is a localized dcatli of 
a portion of the body which lias been oviioscd to prolonged cold 
It may attack tho fingers or toes The death maj occur dircctlv 
without any intcnnediato reactionary inflammation, or it may follow 
an excessive reaction Tlio rule of treatment m all cases of gangrene 
in vvluch there is a tendency to death is to keep the part warm by 
lajcrs of vvadduig, but to avoid all methods wbicli burrv the 
returning cuculotioii , because any such increase would bo follow oil 
by excessive reaction, wliicli in its turn m a part alreadj WLikcned 
would bo followed by sccouditry death When tho imi t is dead, 
envelop it 111 antiseptic wadding to proveut piitrifaitioii , wait 
nntil the Imo of demarcation between the liv mg tissues and tin 
dead part is eudont, and then, if the cose permits, amputate at *i 
luglior level In spreading gangrono in wTiieb sepsis is present, 
aud in vvhitli no lino of dcinarcntion forms, tbo Iicst cbaiico for tbo 
patnut — at best a poor one — is to amputate high up in sound 
tissues In these cases tho blood is goncrnllj iwisoncd, and if the 
patient recovers from tlio primary sliock of tho operation a roliim 
of tho dccajung process may attack the stump, aud uirrj him o<l 

III Disrisw 
1 Diseases of Llood vessels 

An anennsin, in so far as wo have to deal with it at jirosent.ninv Alien- 
bod^ied as a sac coniniunicntiiig with the lumen oI an arlirv ivm 
The sac wall may bo formed of one or more of tho arttnal coats 
vviuch liavo become dilated 1110 tissues around, being condciisnl 
and being moro or leas adheront to the sac wall, strtiigtlieii and fiujt 
port it. The dilatation of the artcnul coats is gcncrillj duo to a loinl 
weakness, tbo result of disease The dista-scd condition is aliuo^t 
aivvajs a clironii. form of inflaniniation, to which tho name atheroma 
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IS faven In some instances the local ivcnlvncss may he due to 
an ininry bruising or lacerating the lessel and injunng its internal 
coat "Wlien an artery is wounded and when the wound in the 
slviii and superficial structures heals, the blood may Mcape into tho 
tissues In this case it displaces the tissues and by its pressure 
causes them to condense and form tho sac ualL The coats of tho 
vessels, more especially when Ihej are diseased, may be torn from a 
severe strain,anu the hloodavill then escape into thecondensed tiMues 
formin" the sac ivall When one or more of tho vessel coats form 
tlio sac* there results what is called a true anat/nsm • m those in 
stances in which tho sac wall is formed hj the condensed tissues 
oround we have a primary false aneurism , when a true aneunsm 
bursts and the blowl escapes into tho tissues around it, as aometimos 
ocems in deep seated aneurisms, giving nso to secondary located 
ace nmulation, tho term secondary false aneunsm is used In both 
vnnetics of false aneunsm tho swelling is more diffuse and the 
pulsation ns a rule is less marked than iii tho true aneunsm 
The blood in au niiounsra is at first in a fluid state, and at each 
beat of the heart a certain amount glasses into the sac, causing its ex 
pmsion In all nnounsms there is a tendency to coagulation of tho 
moo4 and a blood clot is deposited in a laminar form on tho innor 
surface of tho ancunsinal sac In some mstances tins laminar 
Loagnlation bj constant adihtions gradually fills the aneunsmal 
caiity Tho pulsation in the sac then ceases , contraction of tho 
sac and its contents gradunlly takes place , the aneurism is cureik 
On the other hand, if tho blood witW the sac remains fluid, tho 
aneurism w ill gradually increase in size , tho tissues oi er tho 
aneunsm and tho sac wall will become thinned, and at last give 
way , and death occurs from limmorrhage 

In tho treatment of true aneunsm tho meat pnnciple is to encour 
age coagulation in tho aneunsmal sac. This can be done by lessening 
the force of tho circulation generally or locall} The general force 
of the circulation can bo lessened 03 low diet, rest in bed, a\ old 
once of all causes of a a^iciilar excitement, and by tho administration 
of large doses of iodide of potassium The forte of the circulation 
I an bo decreased locally and tomporanl} by the application of a 
ligature to the artery between tho aneurism and tho heart or by 
the application of pressure upon tho mam vessel at a convenient 
point between the aneunsm and the heart. The general treatment 
13 a\ ailable m all cases Tlio local treatment by operation or b} 

( omprcs-sion is only aiailablo in those inatancos in which tlio 
aneunsm is so situated that the blood i essel can be compressed or 
ligatured, as in aneunsms of tho head and neck or of the extra 
initics In ceKatu auounsins in tho lower part of the neck and 
upper part of the thorax, in winch a ligature cannot be applied 
between tho aneunsm and tho heart, the blood flow through tho 
aiiounsuial sac has boon dimimshcd by the application of a ligature 
to one or moro of the main icssels ou the distal side of the aneur 
ism Tlio blood supply to tho parts beyond tlie aneunsm being 
thus cut off, tho immediate effect is increased pressure on tho aneur 
ismal sac , but, since tho parts accommodate themselves to altered 
circiimsitances, as the collateral blood vessels increase in size, be 
coming tho mam 1 osscls of suppl3 to tho parts bei ond, tho onginal 
channel becomes of sccondar3 importance, the result being a dimiuu 
tion in the size of tho main vessel and diminished blood in tho sac, 
oncouraging coagulation and contraction of the aneunsmal sac 
Practically tho same effect has sometimes been obtained m a per 
manciit wa} , ns in cases of rapidl3 increasmg aneunsm of tlie sub 
clay inn artciy in tho root of the neck b3 amputation of the upper 
cxtreimt3 at tho shoulder joint And within the last few 3 oars, 
in popliteal aneunsm, the same thing has been done teraporinly 
by tho application of an clastic bandage to tho limb from the foot 
upwards to the popliteal space, emptying the blood vessds beloiv 
tilt knee, and 111 this yvey cutting off tho blood supply tempo 
rnnlj The application of tho clastic Ixindago is continued up 
the thigh, caro being taken not to make firm pressure with the 
Iwiidage as it passes over the aneunsm bohmd the knee joint, so 
that the sac maj not bo emptied of blood If tho sac wore emptied, 
the object in view would bo defeated, because there would be no 
blood in the sac to coagulate Tlie continuation of the bandage in 
the thigh aboic tlio aneunsm is practically o compressing agent 
aiiphcd to tho artery on tho proximal side of the aneunsm Tho 
mtionalc of Uns treatment of jioplitcal aneunsm, duo to Dr Walter 
Jsciil of the Bntish navj , maj , if this explanation is correct, be said 
to owe Its success to the fact that in it we combine the two great 
pmiciphs yvhich check the blood pressure locall>, 1 e , a cutting off 
of the blood supply beyond tho aneunsmal sac and compression on 
« proximal side It is to bo noted that all 

aiKtinimii “I checking the blood pressure within the 

hi cou nJl f theiraction fhe temporarj arrest 

a lunt?™ Tn’ii’ to'npowrj arrest bj the applicition of 

livi'nn li?B Vi collateral anastomosing circulation 

start the procc« of coagulation within tho sac, and, the process 

gradunlly tnkcs^placo 

Although the-" methods of treatment are imncipalK of y able in 
true aneunsm, tbej are also to a certain extent usefuAn sccondaiy 


false aneunsm In pnmary false aneunsms, on tbo other band, wo 
have to deal ivitb a wounded y essel m which the blood, instead of 
being poured out externally, is poured mto tho tissues, and is 
pinotically a (obronic) bleeding point , the pnnciple of treatment is 
to open the sac, tuni out the clots, and ligature tho artery aboyo 
and below the bleeding point 

The veins are liable to inflammation (phlebitis) When tins occurs Diseases 
the blood in tho yem is liable to coagulation, forming a clot or of veins, 
thrombus, winch, if displaced from its original position, either 
makes its waj as an embolus toyvards the heart and is there arrested, 

01 passes tlirongli the cavities of the heart into the lungs, there 
sticking and ginng nse to lung sjTnptoms If the thrombus is 
foimed in tho liromorrhoidal plexus, it passes as an embolus by 
tho portal system into the liver If it is formed in the left side of 
tile heart, it may pass into tlie large vessels at the root of tho neck 
and reach the brain, giy mg nso to sj mptoms of brain disease Tlie 
tbrominia may be fonned apart from inflammation of the vem yvall 
in consetpicnce of diseased states of the blood, as in gout aud 
rheumatism, or it may form 111 consequence of stagnation of tbo 
blood-cnrrent due to sloyvmg of the circulatmn in vnnous yvostiug 
diseases When a tlirombus forms, absolute rest in the recumbont 
posture 18 to be stnotly enjoined , tbo groat danger 13 embohsm or 
the displacement of the clot from its onginal position Hot 
fomentations in the early stages ond helladonna ointment when 
the condition hccomoa sub acute are the best local applications 
Tho desire is to promote absorption of the clot The veins 111 the 
loyver extremity and in the hsmorrhoidal aud spermatic plexus arc 
liable to dilatation The condition is termed vatix. Tlio veins* 
dilate yntb tortuosity , the valves become incompetent , and tlio 
condition is apt to spread In the lower extremity the jinmary 
cause may be an mjniy or some obstruction at a higher ^loint. 

General laxity of tho tissues predisposes to the condition , occupa 
tions whicli necessitate much standmg and alternation of heat aud 
cold also act as predisposing causes. The treatment consists in 
giving tho dilated vessel support by means of an elastic bandago or 
stocking Wlien the condition is local and gives discomfort, tlio 
\ essel may be ligatured at voiions points so as to causo its oblitcra 
tion This operation should not be imdertaken raslilj, and should 
only bo performed if the case is au aggravated one, since it is by 
no means devoid of nsL In the htemorrhoidal plexus the disease 
18 termed xntcmal hemorrhoids at piles , many operations aro per- 
formed for this condition, but in tbo great majonly of cases tbo 
careful use of purgatives and tho adnumstration of cold water m 
jections into the rcctnmwill relieyo tho condition The dilated 
ycins often ulceroto and give nse to bleeding piles , here an opera- 
tion is often called for, hecaase tho persistent loss of even small 
quantities of blood is apt to result in chronic aniemia The en 
laigement of tho si>ermatic plexus is termed laneocelc, and almost 
always occurs on tho left side The nse of a snspeusory bandage 
and cold bathing should first he tned , if the disease persists, it is 
often associated with mental depression, and an operation — ligature 
at sey oral points of the dilated vessel— should be pci formed The 
disease may be associated with atrophy of tho testicle on the same 
side, and this liability aggravates tho mental condition and en 
courages tho surgeon to operate Inflammation of the lymphatic 
vessels in the lower limbs is often associated with inflammation of 
tho vems in tlie female after doliyery, giying nse to the various 
forms of tohitc leg Acute inflammation of flie lymphatic vessels 
and glands is also associated with poisoned yvounds, and has al 
rcadj been alluded to in connexion with injuries. The use of hot 
fomentations and careful elastic pressure w itli rest are presonbed 
for troatmout 

2 . Diseases of Bone 

Attention has already been directed to ono form of injury to a Bone 
bone, VIZ , fracture A \yord may now be said abont inflammation <ii«"ncga , 
of a bono and its results As a typical instance yve will take a 
long bone, consisting of a shaft and tw 0 extremities. The walls of 
tlio shaft consist of dense hone, the extremities of cancellated tissue 
The shaft of the bone is hollow, and filled with medullary tissue. 

In the fully developed hone the extremities alone are tip 4 d with 
cartUage , in the extremities of the hones of a groynhg person 
there are also layera, termed the epiphyseal eartil^es The bono 
18 sumunded by a flbrons membrane termed the pmosteum Tlus 

blood vessels, which ramify 
through It and pass, along yjith Ijmphatic vessels and nerves, from 
Haversian Mnals in tho dense bone forming thrsliaft 


IS supplied by the nutnent a^ry , tho 
lartlv from forming the extremities receiy es its blood supply 
Lrpptir ii **“^*’®“* srtery and partly from vessels passing in- 
Tnr nvnmY^i pcnosteum '\\Tion a bono is injured — as liappcns, 
nriil bruise — the blood vessels in the pcnostoiim 

m 1110 Haversian canals become congested, effusion of liquor 
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sniifcniiiis nnd migration of the wliito blood corpuscles take place, 
and a severo miawiiig pain is felt at tlio scat ol the bruise The 
liain is 801 ere beciiiso tbe clTusion laiinot cscniw It collects under 
the periosteum and in tlio Haicrsian cinals The eoll elements iii 
tlicse situations ni'o irritated, and eoll proliferation takes jilace 
Tlie pcnosteiim becomes thickened, and if the tension continues 
hiippuration may oecur betucon tlio penostoum and the bone Tho 
poriostoum la raised from the bone , the blood i cssels passing into 
the Ilai crsiaii eaiials ai-o obliterated or tom across , and tho outer 
laiers of tho hard dense bone, their souraes of nutriiiiont being cut 
oil, die Tho c\tciit of tho necrosed tissue mil dopoud upon the 
extent of the suppurating area , if tho suppurating area includes 
tho mitneiit artery mthiu its range, mitrimont hoiiig then cut oil 
from tho medullarj tissue fiom uliich in part tho deeper laiera of 
tho shan: of the bono aro supplied uith blood, death of tho uholo 
thiekncss of the shaft of tho bono maj occur As alrcadj stated, 
tho most acuto forois of suppuratiio jionostitis and siippiiinlno 
osteomyelitis aro iiifcctiio diseases, tho suppuration iii them being 
duo to the prescneo of a inierococcus. If after an iiijuiy tho pnmarj 
iiillaminntion is rebel cd by fomentations, lecehing, or incisions, 
suppuration may be prey ented , or oi eii if, after suppuration has 
occuireJ, free mcisions aro made to allon* tho pus to escape, the 
peiiosteum maj assume its noinial position, and the area of necrosis 
be limited or neerosis be prey oiitca altogother After a portion of 
the shaft of the bone dies, the neerosed area is gmduallj absorbed , 
but, if tho area is of coiisulcrable sire, and more particularlj 
if sepsis occurs, the dead pirt is graduallj scimratea from tho 
in mg, and after a time it Iwcomcs loose, and as a lailo has to bo 
TCiiioy ed bj operation If the inflammation, aeiite in the first in 
stance, becomes sub acuto, or if it is sub acute from tho first, then, 
instead of suppuration, the ctrusioii under the iieriostcum coagu 
lates, yy hereupon lymph is formcil, tho proliferating osteoblastic 
cells in tho Ipiipli take up their noiinal function, nnd noyy bone is 
made This mass of non Iwne is termed a nwh In tho Ilnyorsian 
taiials the osteoblasts there forming bone u ill rander tho bane f lasuo 
moro dense nnd ly oiy like iii consistence, to yyhicli tho term sefcitwis 
IS applied In some cases the obfeoblastic colls in tho liny crsinii 
canals, instead of forming Iwne, feed upon tho ongiiml bony tibsiio 
yyliiih constitutes the yyalls of tho taiials Tho liny erbiau canals 
becoming enlarged, the result is a lessening of the amount of 
iiiorgainc matter in the area nircetcd, nnd a tamollafion of the 
batylbono Ukes place Thus condition ib called rare/iiing 'uttfis 
The rarefaction ot tho dense bono maj persist, or tho process inay 
stop, the osteoblasts again forimug bono and tho rarolicd aica bo 
coiiung sclerosed In tho cnucollntcd tissue m tho ovtrcmitics of 
the long hones, and ui that yrlucli foiins tho mass of tho short 
hones, such Ob tho y ertobra, tho taisal and the carpal hones, tho 
iiior<mnic matter compared \yith the liaial bone is relatiyolj m 
siiinncr ninoiint than tho organic matter filling tho cancollte Ilcro 
as a result of nimry the thiii laiiiellic of hone in ly bo cut oil fiom 
their Wood supply , nnd death take place If tho process is acute, 
an area of cancellated tissue y\iU iiic, nnd ho separated from the 
surrounding In mg tissiio a? in tho hnnl bone In conseipioiicc, 
houeycr, of tho qiiantitj of organic matter, death mnj take jilnco 
in a molcLiilar form, more nearly allied to tho process of iilceintioii 
in the soft parts Tins condition is known ns enrics “ 
inflammatory process in cancellated tibsiio is sub acute, instcnil 
of a molecular death, sclerosis of the cnneollnted tissiio occure 
\nion tho cnncciinted tissue is tho scat of iiiflninmntion, in con 
fieoneiieo of its ciose connexion nnd iiihmnlo niintomicnl relations 
yvith the articular cartilages, tlioj in their turn hocomo iinplKMtod, 
and y\o hay o then to deal yyitli disease of tho joint. In all cases in 
yyhich incisions aro made to rclioyo tension under the penostoum, 
or m yyhich jiortions of hone are romoyod to rclioyo tension m the 
shaft or in the medullarj cayitj of a bone, or in which « 

aro mndo to check tho progress of inflammatory f 

ccllitcd tissue, stnet antiseptic prewiiitions must ho taken to jiic 
yeiit sepsis occurnng in tho vound 

3 Distant of Jointi 

Stnicturc A loiiit is a complicated oigau, nnd its integnty dcronds upon a 

of yomt healthy condition of tho bones yyhich fonn it, of tlie articular cnrti 
^ ws yyhich coyer tho cuds of the bones and of the synoy ml nmm 
brauo yyhich supplies tho sjnoyml fluid that lubncntcs J®” * 
Those diflbrcnt stuictiircs aro closely associated 
physiologically, and disease bcginmiig in niij one of them uiU 
aSllj, unfess checked, graduallj extend to the of 
caytilage coyenng the ends of tho bones rocoiy cs f 
nmnilj^from the bone, and is also to a certain extent supping at te 
edecs W the sjnonnl membraue Tho cartilage being in itself 
no^ynscular, clisenso docs not commonco in it, tlio 
Toiiit diseases commence either in the sj noi lal meinWanc or in 
Co , as a general rule tlicj begm witti some f gbt of f ® 

mint Tliete injuries consist of strain'! or tyyists fof ]0™t) o i 
liin one liniul and lamiig or contusion on the other In the lattci 
case tho chstic cartilage lessens the forao of the mitubyon 

lieu a joint is strainetl. tho ligaments binding tho bones to 


gothoi aro stretched and the sj novial momhrano becomes innamcd Spr-n 
Consequently oflusion takes place into tho joint, yihicli becomes 
siiollon nnd painful on pressure Any moyement of it is painful, 
and all tho muscles around it aro ngid In a hcaltliy person appro’ 
printo trentiiieiit — rest, hot fomentations, and gentle elastic pres 
buro — yyill cause tho fluid yyithm tho joint to be graduallj absoihcd, 
after whicli the joint can ho restored to its normal condition Al lion 
tho inflammation becomes sub acute tho pain disappears, and unless 
tho lomt 18 kept quiet hj npjirojiriato splints tho condition is y crj 
apt to bccouio cliroinc , that is, tho joint becomes snollon and 
the ■moronioiits aro restneted Tins condition is most pcrbistciit, 
and prolonged rest, along a ith counter irritation bj blistonng oi 
by tlio apmication of tincture of loduic, is ncccssarj before tho 
clfusion siibsides The joint maj remain a eak foi tho rest of tho 
patient’s life Fibrous adhesions may form and prorent fico moy o 
ment A joint in such a condition is alaajg liiiblo on tho slightest 
injurj to Imro a return of the effusion in an acute or sub acuto 
form These aro tho chief consequences of a strain in a healthy 
person In a acaklj person tho pninaiy strain maj entail a ycry 
difleroiit result The sy iioyaal membrane nmj umloigo gelatinous 
or pulpj degeneration, and, although it is improbable that tins 
condition is associated aitli tho tubercnlai diathesis in all cases, 
thcio can bo no doubt that m veij nmiij tho degeneration of tho 
synovial membmno is tubercular in charactoi Tho Inbertlc haul 
ills has hecn found m tho thickened membrane A mint m this 
condition syy elis , tho enlargement, allhoiigb it iiiaj be duo in part to 
cllusion into the cay if j oftho joint, is mainly caused by thothu-ken 
mg of the sy noy lal membrane, yylucli bas a pcculiai douglij scnii 
olasfn, ftoling Tho moy oiiicnts of tlie joint are lestnctcd, though 
littlo pam lb complamcd of If it is an iippei limb tlio patient 
yyill not use it, if a loner limb be yull yyalk yyith a distinct bin]) 

The disease is a chronic one, aiul tho joint inaj remain in this con- 
dition for months Rost, elastic prossiire, and blistcniig maj ehotk 
tho jirogross of tho disease, but as a nilo, sooner oi later, and y crj 
often ns tho result of some slight iiijnrj, n chniigo takes plneo 
On tho ono hand, tho cllusion yyithm the joint, mstcail of being 
serous, becomes soro piuulcnt niul oycii piuulent, on mg to tho 
formation of pus yyitliin it If tbe joint is an impoitniit one, 
luflammntoij fever is set up , tho joiiit boeoincs intensely iiamful 
on tho slightest moyement, nnd unless mcibions are mndo to nlloyy 
tho pus to cscapo it passes graduallj' into a state of coinjucfe dis 
oigniiirntioii Tho cartilage softens and breaks don u, so that 
graduallj tho cnnccllntoel bouc uiulenicnth is exposed A similar 
(Imngo takes pinco iii tlio opposing eaililngo 11 is ilestroj cd lu 
Its turn and tho ligaments binding tho bones togothoi aro soflcnoil 
and lose their clisticitj, so that tho joint ran bo moy ed in nbiionnnl 
ebrcetioiis A grntuig sonsalion can be felt yybcii tbe cnnceliatcu 
bonj siirfnecs are rubbed together Along yyith these tlmiigcs 
yyithm the joint, foci of inflniumntion form m the soft tissues 
around it These mflammatorj nrons suppurate, tho absi esses 
burot into tho joint, the skm over them giycs yyny , and com 
muiuc'itlou IS cstablislicil between tlio cxteiiial air and tho caul) 
of tho joint Tliroiigh this channel tho causes of pulrcfnetmn 
mch the cnyatj, nnd tompleto lUsorgamrahon of the 1 ’“^ n®'®"' 
palm’d by sojisis oceiirs Shoydil tho joint '’® '“'I’orta i > 
i condition termed hectic ib sot up If tho « ®“®® ^ 

to eontimic, a gradual yrasting takes place, which sooner or later 
eiidsm tho dc^h oftho mdiyidual, unless «‘® ®'* " 

hey cs tlio tension bj free incisions, or excises ”*n"’Xa?on 

tbo hmb Aftoi daoigamzatyon has oocuircd, if the “'dninmatoiy 
process censes, niicliylows oftho jointmaj icsult But, «‘® 
frcolx drameei and kept at rest, tho inflammation yvall siibsido, and 
tho granulation tissue on the tyro opposing sm faces '”1 “"“o and 
a fibrous formation take place Tho process ninj stop « ® 

fibrous tissue iimj bo gradually ^nsformed “do bone. Oasco 
union lias taken place botyveon tlio bones ‘’*® _at 

mnuj cases tins is yyliat the surgeon nuns at, ““d ^ js ®r ^at 
TOromtance to keoyy it constantlj m y leyi and to place the joint in 
;Xa imsi^Zt. If ancbjloL docs occur, the limb ma^bc n, 
iicofiil M nossible Tins result is onlj attained after proiongwv 


ofn yvonnd or from septic iiinammation sccondnrj to py anna, or 

whites whoVG \t IQlUh tUO SMlOMtll inClubWUO> y 
nith ^th’o thickeiiwl sjnoynal membrane, by of the 

articular cartilage umduidlj bj , and yybeu it is 

cartilage so tlin? it disnitera-ites and brojiks . I 
eh stroj ed disorganization of the ’t^j^ciirnud if the joint 

Shouhl the iliseasc assume tins take place, 

IS kept quiet, suppuration yvithiii “ ”®®d “ * ® j Ol'rous anchj 

Tho inflamiiiatioii mnj assume n sub acute tj F ana 

losis occur 
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hen a jointhasheen severelvpontnsed, sejiarationofthe cartilage 
from ihe hone occurs , effusion then takes place hetiveen the carti- 
lage and the hone , the cartilage is cut off from its nutrient supply , 
and, nnle== the joint is kept at comple'^e rest, unless the effusion 
15 ahso'oed the cartilage vnll sooner or later become necrosed. 
Tlic neuTo^fd car^ilagp ^11 give wav, the bone lyneath will be 
exi'osf’l , an 1, if th<' imtano i is kep*" up. effusion, at first serous 
but soon becoming pumlen* in cons<Mjuence of the tensiou within 
the JO nr will take pla« Changes follow in the opposing carti- 
lage will h lias l>^n lUelf bmised bv the pnmarvjar, and pernaps 
evtn 'epara'ei’ from the bone beneath. It will in its turn necrose, 
and ili<‘ lore will b» espo-ed. snppuranon taking place within 
the joint Tlie svnovial membrane will become diseased, the la- 

ments 'ofteaed, and the evil sequence of events already desenbed 
will ensue. A joint affected in this wav is easily reco^ized from 
one in wluth the svnovial membrane is pnmaniv affected bv the 
absence of swelbng and bv the intense pain. In the early stages 
complete res* shonld V obtained b~ affixing a weight to the 
affected limb This, hv seating up between the opposed and in- 
jured cartilaMOus surfaces a condition of negative pressure, will 
tend to check the disease But if this plau of treatment does 
110 soon cause a subsidence of the min, actnal cautery must at 
once l>e re.-o’ted to Contuaion in which the cancellat^ bone is 
injured at “ome diataui e from the cartilage is most commonlv met 
with in loiiug ii“ople, in whom the extremities of the bones are 
no* fulU devt’ored In them the epiphvseal cartQages are nchli 
supplurd vnth ulootl fo” the p»Tfnnnance of their physiological 
fnne ion, the formation of Ixme, and a compaiativdv shght jn- 
jnrv mav cause inflammotion to be set up in the bone immediatelv 
in contact wi h the epiplivacal cartilage. As m the synovial mem 
hrinc wnen it is affectw with pnlpv degeneration, this disease mat 
b re Lisionallv non tube-cnlar in cliaracter , but in the majority 
of ca. OS more esp=aalh when the pnmarv injnrv is very shght, 
tfir ilisea. e a»mmes the tubercular tvpe and tubercle is deposited 
In cu(.h dies the symp*oms are often verv insidions , the vonpg 
jn’ient complams of some sligiit nneasiiiesi, or the first 'thing 
to Ih noticed Is a limp in walung when a lower limb is affecte.!. 
In the ( 2 ,^. of an upper limb the patient will avoid moving the 
aff-i t»-d j unt As there is no external swelling, the disease mav 
I-c ovtnoiked in its earlv stages , hnt if it is snsper-ted, and if the 
alfecttcl limb Is kept at rest, the inflammation will snhside and 
nc-oven rii^ne. On the other hand, if the patient is allowed to 
n e tiie limb, even in an imperfect way, the tnbertular area inai 
' tUnd and the articnlar cartilage become affected- The articular 
(urtilaoC does no* in that case receive its proper nonnshment it 
dismtegritc^, breaks down and the disease attacks the joint. Into 
rJiis Ja’-t tubereuiar matter e-capes and suppuration occurs, resnlt- 
iiU cooner o- later in disorganization of the joint 
r vears a useful limb has often been saved bv excision 
01 till affei ted joint. In the earlv stages the disease mav snhside 
iindtr apjtropnate local treatment, such as counter imtation, rest, 
pnc-iure, agisted bv constitutional treatment, such as tomes, fresh 
air, nnd ea-efnl diehng Bv these means an operation mav be 
“I‘rW,?eh treatment it must be remembered 
1 at whDc »hc ,te.lf mav subside, the jomt as an organ mav 
b im. net ablv (imaged it mavbecomeanchrloied. If anchvlosb 
Cl run a flexed po-ition of the hip or kmee joints, the hmb will 
u-. ee, for progression and an operation wiD be neceisamii 
n ’h t : W fn anchvlosis oc^^ 

to { ‘ to the ground, and an operation will necessarv 

to 1 -in the foot at right angles to the leg Do not interfere with 

in. hvh:. ^ to operate f r 


wn'"'d«'= io^uTerfrSo an^^ are“Serthe Xhi W 

‘he 1 i j ! to any great extent with the uiefulness of 
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and chancroid coruKpond to the process of septic intoxicahon. 

1 The organisms on im^antation set up a local disturbance, and th& 
products of this fermentative process piss into the svsfem and give 
nse to constitntionsd effects , but the organisms themselves do not 
pass into the svstem generally In svphilis, on the other hand, 
there IS a true infective process the organisms pass into the general 
cirenlation and live and mnltiplv wherever they find a smtable 
nidn* The joint affection commonlv called “gonorrheal rhen- 
matism,” which sometimes follows gonorrhoea, is in all probability 
an infective condition. If this is true, then m the»» rare cas» 
gonorrhoea is infective The chancroid poison may pass into the 
rvmphntics and cause inflammation of the Ivmphatic glands in the 
groin, giving nse to eharrroidal hulo These cluneal facts are 
undoubtedly opposed to any generalization such as that laid down 
above and it is nght to note them , hnt the general comparison 
between gonorrhoea and chancroid as non-infective and srpnilis as- 
distinctlv infective in its character holds good in the great major- 
ity of cases. A further stndv of these qnasi-infective vaneties of 
gonorrhoea and chancroid must nndonht^lv throw light upon the 
phvsiological classification of pathogenic organisms. Tliese three 
affechons are genersilly acquired as the result of impure sexual 
mterconise , hnt there are other methods of conta^on, as^ for 
example, when the acconchenr is poisoned whilst delivering a svphi- 
litic woman, the surgeon when operating on a BvphihtK patient An 
mdividnal may be attained by any one or any two of the three, or 
bv all of them at once, as the resnif of one and the same connexion , 
hnt they do not show themselves at the same time m other words, 
thev have different stages of incnhation In gonorrhtea fte disease 
appears verv rapidlv, so also in chancroid, the first svmptoms com- 
mencing as a rule three or four days niter inoculation. It is very 
different, however, with syphilis ' Here the period of incubation 
is one rather of weeks, the average length being twenty-eight days, 
though it may vaty from one week to eight TTie lengtli of the 
period of incnbation, therefore, is the great primary diagnosbc in 
the case of svpbibs 

Syphilis IS an infectiye feyer, and its life history mav be best Sjphilis 
considered by comparmg it with yaccima. A child is vnccinated 
on the arm with vaceme lymph. For the first two or three days 
nothing 13 observed , but on the fourth day redness appears, and hr 
the eighth day a characteristic vaccine 'vesicle is formed which 
bursts and frees a discharge, which Mnes and forms •» scab If on 
the eighth dav the clear lymph in the vesiJe is introdnced at 
) another point in the cMds skin, no charactenstic local effect 
j foUojvs The svstem is protected hv tlie nrevions inocnlabon , 

I This protection will lait for some years, and in certain cases for 
J the Test of the patients life. Ife have here then ensure to a 
1 poison, lU introduction locally, a penod of incnbahon, a cbarac- 
• tenstic local appearance at the seat of inocnlation, a change in 
\ the wnAtnhon of the indiyidnal, and protection from another 
I attack for a variable penod. So with ^hilm The syphihhe 
, poison IS introdnced at the seat of an accidental abrasion either on 
’ the genital organs or on anv part of the suriace of the body The 
poison lies quiescent for a variable penod The average penod is 
I rw -iTOks. A characteristic cartilaguions hardness appears at the 
eat of inocnlation. If this is imtated in my wav, an ulceration 
^es place , but ulceration is an accident, not an essentiak From 
® generally is infected. The vmis is 

' “5'^’ lymphatic vessels, attacU 

Ac JlnT? °”.^rhatie glands If the ongin^d wre is m 
I tbP the grom are first attacked , if in 

the hand, the gland a W the inner condvle of the humerus , if on 

HnnaF’ ^ of ihe angle of the jaw The affected 

glands are mdnrated and rainless, they mav become inflamed, inst 
tethe primary lesion may ulcerate, bnt the mflammation^an a^<^ 

?L ^ KsentiaL From the pnmaTv glands the mischief mil 
affect the whole glandular system. The body gmerally is so altered 
vanons skin eruptions, often svmmetn^ hreal ont Any 
imtation of the mucous membrane is followed hv snperficial nicer 

of the disease skin ernpb^^ nn^r 
md tnbercniar m tvne, appear, and in weaHv^K^S 
cas^ or in cases that have not been nroivrlv trpar«A nJ+L severe 
^flifac deposits termed 

break down and Give nse tn -J^e-ve, ii imtarcd. 



* I ' rn. ai) 1 the vine svphilis as essen- 
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^ihbe deposits tenned gnmmnfnVrefo™^^ 

oreak down and Give nse to dccT>.Mf<wi ^ ii imtareo, 

mav attack the ffifferem oiSns Ke bX 

andhram are the favoD^te^^ec™ m hodv, the masdes, liver, 

, the ftmcbora of the “d ^ 
fnncnonallv important in tb’e organ affected is one 

individual IS aTSeral zSe%™w®I> death. The 

although there hare b^n I™teoted agamst a second attack, 
have been attacked a seco^ bi^ recorded in which individuals 

I to t^ gencral*^^^^ 8»ving carefnl attenUon Treat- 

) the pabent in the most favonrnble ^‘“d tonics, by placing ment of 

1 Wfthat It nis a“ a4Sr^®^f thf svphil^. 

cure Special svmptonS are ^®’'dracv to natural 

! of mS^ Other surgeons 

.«.d. of 



J>r«FA«!tS ] 


SURGERY 


olFitts of inei'ciin nro obsonod — tenderness of tlie gums and a 
nictnlhi, t iste m the mouth — this treatment is desisted from and 
ichhdc of iiotassunu is administered, nicrtur^ being gii on again 
i\ hen its nhj Biological symptoms lm\ o disapnoni ed Oleate of iner 
tun 01 inercunal ointment, or mercury uith lanolnic, is applied to 
the pnmiry lesion and rubbed n o\ or the enlarged glands This is 
continued for six months or a year In the later stages of the com 
plaint iodide of potassium is the mam remedy used There arc 
therefore tuo distinct methods of treating synhilis,— the non mtr 
curial and the mercurial Both ntethods liai o neon oxtonsii cly tried 
b\ the present wnlor, and he boliei os that the mcrtnnnl is inmntcly 
piefemWo to tlio non nicrciinal method Bcceiit ini cstimtions 
point to the aaluo of corrosn o sublimate ns a gorinioidc, and in all 
probability the good results uliicli follow saturation of the system 
•with mercury arc to bo c\ plained in this uav It is said by the 
non mercunalists that the administration of merciiiy masks the 
s\ niptoms Tlicro can bo no doubt that the sy mptoms often appeal 
after the mercury is stopped, but in a modified form, and thoio is 
no eiidence that the merciinal treatment prolongs the disease 
&\ ]ihilis lias a tendency to natural cure, like all the continued fevers, 
and along with the administration of mercury careful hygienic treat 
nicnt must rcccn o particular attention, and often in weakly un 
liealthy people a long sen aoiago is of great aaluo Any means 
aahicli causes a free action of the skin, ns, for instance, by penodic 
Mbits to thermal baths, is of great assistance in eliminating the 
poibou 

S\ philis ns commonly met avatli nowaday s is not of so severe a 
ti po ns it fonnerla avas One reason often gia on for this is that 
mercury was formerly nlarays pushed until its full physiological 
elfcctb aaere obstracd, and that the lowering of the patient’s con 
vtitutioii by tins severe treatment aggravated the pninaiy com 
plaint There may bo some truth in this explanation , but the 
iirinciiinl reason in all probability is that the m philitic organism 
doeb not now find so suitable a nidus or soil for its growth and 
dcaelopmciit as it once did Syphilis in the United Kingdom at 
the present moment is in the stage of an epidemic in its decline 
Thibmai bt looked on ns a startling statement, but it is true of 
saplnlis as of all infectuo diseases A time must come when the 
soil is practically woni out, when it becomes so poor that the organ 
ism grows onl\ in a stunted form, producing a mild disease, till 
in time it ceases to grow altogether It is not asserted that it will 
iieccbsanly die out, because after lyung fallow for a tune the soil 
ina\ rccoaer its power and the disease be revived in nmoreMmlent 
form, analogous to the luxunaiit crop which follows after a penod 
Ilf fallow byphilis can be conaeycvl bi the discharge from any 
saphihtic lesion occurring within two years after the eommcnco 
mciit of the complaint It cannot ho conveyed by the normal 
secretions of tho syphiliUc person except m the case of the semen, 
winch impregnating tho 01 urn in tho female, causra the foetus to 
he s\ nlulitic Si phihailion of tho fretus is follow cd hy sy philiza 
tion of the mother The blood of a sy pliihtio poreon is infectious 
for two y cars after tho cominoncoment of the attack Pure laccino 
iinipii cannot comey syphilis , if, however, it is mixed with blood 
It iiini coiwcy it No person who has had syiuiihs should marry 
wnlil he has ueou entirely free from the complaint for Uvo, or bettor 
still for three, y cars. If a person mamos bemro this time pregnancy 
crc-itU inorc-ises tho nsk to tho mother If there is any suspicion 
Sf sipinlistho mother should take mercury dunng the i>enod of 
iircmimcy It is interesting to note how time has a modifyung 
nflucnco in a case of repeated pregnancies occurring in a syphilitic 
woman At first tliere may be niiscarnago in tho early stage of 
pregnancy , after a time abortions in the later stage , 
tben be a still bom child, then one borii alii e but si philihc , then 
a child bom apivaroiitlv licalthy but soon becoming syphilitic, and 
ultimately a healthy cliild is born and remains Iiealthi, shoinng 
uo Cl idcnce of siThilitio diseaso The diwasc has 
riio relation of apparently healthy people bom of f 
to smbilis acquired during tho course of their life may cxpkm 
those rcmaikaiile cases of escape from sypliilitic infection which 
constantly come under tho observation of the surgeon 

5 Tumouis^ 

-innie of As the result of a local irritation an acute inflammatory swelling 
niav appear If the imtant is of a sei ere type the result may bo 

,umours abscess may fomi , and, after tho yins has 

or has been oracnatod, and after tho original cause of the imtat^ 
bis subsided, the swelling may disappear and the parts be restored 

• to a condition nearly allied to tho normal If the irntant, however, 

IS shtiiit anil Its action 2iio]ongcd, a riironic inflamroatwy swcUi^ 
of the part may residt Although m many cases with appropriate 
treating tho induratiou disappears, in other cases it persists dunng 
the hfe of tho indindnal The induratotl mass in its inicroseopio 
characters closely resembles the original anatomical chamctenstics 
of tho part aflected IVlion. for example, an organ like a gland is 
tho scat of a chronic imtation a general increase in its size takM 
place A lopertropliy or oieigrowili has occurred, but as a mle 
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IS localized, and to a great extent separable from the ongiiml cla 
by a more or luss distinct capsule In tho mammari gland, forVu. 
example, a local hyportr^hy may occur, tho microscopic chnractcis forms 
of which resemble imperfect gland tissue Between this condition * j 
and an adenoid or glandular tumour of the mamma no distinct lino 
of demarcation can ho drawn, and the probability is that the nde 
iiomatous tumour of tho mamma is caused by local imtation It may 
bo tho immediate outcome of a misdirected or oxccssii o functional 
actiiity Tho great practicnl diflerciice, however, between it and 
true hyiiertropliy is this, that it can only be removed by opera 
tion iMie adenomatous tumoui closely resembles in some of its 
microscopic characters one of the varieties of epithelioma, of which 
an increase in tho columnar opitholiuin lining the acim in the gland 
13 tho mam characteristic Ihis tumour is not a simple tumour 
like the true adenoma , it docs not grow slowly , it is not eiieap 
sulatcd , tho cellular elements in it not only ini adc the surrounding 
tissues but tend to pass into tho lyanplmtic i esscls and reach the 
ly mphatic glands in tho ann pit, where they grow and form second 
ary tumours similar in microscopic characters to the ongitial growth 
From those secondary foci a further ini nsion may take place, and 
tho coll elements may reach tho blood stream and be caught in tho 
capillancs, forming there new growths, till the potient dies from 
the general implication of tho whole system Tins form of tumour 
has been termed a malignant adenoma "Whilo it has onginally the 
microscopic diaractors of a simple adenoma, if wo look to its life 
liistory wo have in it an excellent example of a malignant tumour 
Microscopically it is a stopping stone betw cen the simple and tho 
malignant typo of tumour , clinicalli it is chnractenstically malig 
nant. Tho mammary' gland is composed of glandular tissue and 
fibrous tissue A hiperjilasia of tho fibrous tissue may ociur in 
couscquQUco of an oxccssii e imtation of tho glandular tissue, or 
apparently a primary increase in tlio fibrous tissue may occur locam , 
giving nso to a simple fibrous tumour of tho mamma, of w Inch fully 
developed fibrous tissue is tho microscopic chamctcristie. This 
01 ergrow th may become encapsulated and give rise to no symptoms 
except those rofoiablo to its gradual increase in size, and after tlio 
gland in which it lies has fulfilled its life history it may stoj) 
growing, degonemte, and decay In tho uterus, c g , those fibrous 
tumours which occur after tho time of child boanng is past, mter 
the uterus has fulfilled its destiny, ceaso to give any further trouble 
and are only iiioonionicnt in consequence of their size Fibrous 
tissue in tho early stages of its development is largely composed oi 
cell elements, and there are tumours, eg , in connexion with the 
mamma, which have their prototype in tho nndei eloped or cellular 
stage of fibrous tissue. These tumours also aro essentially mnlimant 
liicj grow rapidly, and aro richly supplied inth thin walled Wood 
vessels, tho elements of tho tumour pass directly into the blood 
stream, and reach the capillanes, where they are arrested and wnero 
secondary growths like tho ongmol growth in their onatomical 
chamctenstics are formed, cansuig tho death of the patient. 

In what has jnst been said it will bo seen that tlioro is no distinct 
lino of demarcation between tho inflammatory swelling and the 
hypertrophy, hotwocn tho hyiwrtrophy and tho^mour proper, 
between tho simple and tho malignant tumour Tlio local ^tv 
tion can bo traced m tho case of the inflammatory swelling and the 
hyportroph}, and it is highly probable that both the simple and 
th^nhgnant tumour are also duo to local irntation It mus^ 
how 01 or, bo acknowledged that it cannot Otway’S bo traced If 
tho malignant tumour is not duo to local imtation, but to a general 
dvBcrasioorpeculianty of the potient, tho surgeon has slight grounds 
for recommending its renionil If, howoi cr, ho hcheves that all 
tumours are eviuences of local imtation, ho is fully justified in 
rocommonding their early and complete removal— in the rose of the 
maliEnant tumoura before they have time to spread by tbo ly mphatic 
or blood stream to distant parts, m tbo case of simple tumours beroro 
tho> haio assumed characteristics of malignancy, ns these tumoura 
sometimes do Tbo mammary gland has been taken ns an example 
of an organ in which tumours frequently occur Tho rcison loj 
this frequency , if wo bolioi o m local irritation ns a ca^o of tumour 
grow tVis not far to seek from the time of puberty to tho time 
^en it tenninntes its functional actii ih this gland is in a constat 
state of 1 oscular unrest and functional dirnigc Both ^ 

mour are mot w itlx in all tho organs and tissues of the bod\ Simnlo 
tumours are generally composed of fully dc\ elop^ tissue, similar 
to tho tissue fn which thei he, the simple fattv 
in connexion with fatty ti-«uo, tho simple m wn 

nltiwi with fibrous tissue, tho osseous tumour m «»'inexion \nlh 
bone Tho malignant tumour, on tho “^hcr hand, « genera y 
formed of undeveloped tissue avhich has not yet fulfiftcd 
avhieh IS not only iisplaecil m but m time 

bginons tumour has its prototype in ' r*— jnijon of a joint 

the ends of tbo long bones ind cn^ters * of the cartilaginous 
IS a fully del eloped tissue ,, ^gartiH^ee but one or other 
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position, are intermediate bctivceu fibrous tissue and bone, and there 
fore the cartilaginous tumour bas frequently a life historj more 
closelj allied to the malignant than to the simple type of tumour 
formation 

Ko attempt can here be made to classify the different forma of 
tumour 'Ihe surgeon at the bedside meets mth tumours ns living 
jiirtsitie formations. Ho studies then life history , he obscucs 
their birth, their groirtli, their yieculiantiej,, and their tendencies , 
ho natiimlU attempts to classifi them from a study of their physio 
logical or clinical aspects. The patholomst, on the other hand, 
< \amincs the tumour after it is remoi cd , he studies it as it appears 
to the naked ere and under the microscope , and he attempts to 
classify tumoure from an anatomical standpoint Within recent 
years the pathologists classification, associated irith a recognition 
of the del clopmcntal division of the human embryo into different 
layers, has become the favourite , but it is hoped that, as science 
adiance."!, the increase of clinical fcnoyvledge, assisted by nucioscopic 
and embry ological rcsearcli, yvill make a pby Biological classification 
a reality 

IV Operative Surgery 

"Within lecent years the main advance in surgery has 
hcon from the scientific side, due to increased precision in 
physiological knon ledge and a careful study of the relation 
of organisms to yanous diseased conditions And with 
tins progress operatne skill, m many directions previously 
untliought of, has kept pace Cranial operative surgery 
lias adyanced as the motor areas on the surface of the 
brain hay e been localized with greater piecision The ex- 
jierimental physiologist has done Lis part, the clinical 
obseryer is noiv doing his Cranial surgery' necessitates 
special notice In the thoracic cavity also diseased con- 
ditions are noyv relieved by surgical operations The 
greate.st adiance of all, however, is in connexion inth the 
abdominal cavity Under this head the viork of the last 
thirty years requires special notice The pentoneum was 
at one tune considered a closed book to the operator, now 
all is changed, and abdominal surgery has become one of 
the most important branches of operative work Joints in 
a state of inflammation are also now freely opened and 
tension is relieved With the relief of tension the in- 
flammatory process subsides and the joint recovers The 
excision of diseased jomts has also become part of the 
every day n ork of the surgeon Cancerous affections— using 
the term in a clinical sense — of the tongue, rectiun, and 
larynx are non treated by excision of these organs But 
It IS still a question in nhat cases the operation prolongs 
life, and yyhat cases are specially suited for operation 
WTiile greater latitude has been given to surgical mterfei- 
ence mth the different canties of the body, operations upon 
the limbs have been restricted in consequence of the ac- 
ceptance of Lister’s views nith regard to nound treatment 
-Many limbs upon which formerly amputation nas per- 
lornicd, as, for example, m the case of compound fractures 
arc non med. Tlio term “conservative surgery,” nlucll 
’deference to the excision of a diseased joint 
istcad of amputation of the affected limb, has non a 
n dcr meaning, and covers not only the different excisions 
V Inch hay e taken the place of ampyitation but also those 
rasc> in yy Inch a limb is saved by careful antiseptic man- 
ngernent after sev ere injury At one time, perhaps, mthe 
ear/y stages of antiseptic wound treatment the bnlUancv 
of the rcsidts obtained by these means, and the mununitv 
P’"°'cntion of blood-poisoi en^ 




should be made to obtain a stump nhicb will bear, in part 
at any rate, the n eight of the. patient’s body Since tbe Modem 
intioduction of amesthetics rajiidity in performing 
amputation is not essential Flaps can be carefully made , 
time can be taken to shape them, and they can be so 
arranged that the resulting cicatrix will not be opposite 
the sawn extremity of the bone In order to obtain such 
flaps the surgeon is justified in sacrificing to some extent 
the length of the bmb, if by so doing he can leave a 
mobile and painless stump on which an artificial hmb can 
be comfortably fitted But this does not hold good to the 
same extent for an upper limb The piessure on the ex- 
tremity 18 not so great, and the longer the stump the more 
easily can an artificial substitute be fitted on As a result 
also of Lister’s teaching operative procedure for the cure 
of various deformities, such as knock-knee, rickets, and 
club-foot, in which the bones affected are freely attacked, 
has done much to relieve unsightly deformity and increase 
the usefulness of the individual In all operations absorb- 
able catgut ligatures foi the cut v essels have since about 
1861 taken the place of silk, which had to come away by ul- 
ceration, — a destructive process antagonistic to rapid heal- 
ing Greater care is taken to save blood by emptying the part 
to be operated on before beginmng the operation Greater 
care is also taken to tie all bleeding points, so as to jirevent 
reactionary hsemorrhage and the escape of blood between 
the surfaces of the wound, whereby healing is retarded 
Free drainage by india-rubber and glass tubmg, by absorb- 
able tubes made of decalcified bone, by skeins of catgut 
acting by capiUanty — aU the outcome of an understanding 
of the local irritation and constitutional fever caused by 
tension— have done more than anything else to enable the 
surgeon to attain his triple object, — ^painlessness, rapidity, 
and safety in the healing of a wound Lastly, the clear 
understanding of the term “ antiseptic ” in its fullest mean- 
ing, the knowledge of the power which the unimtated 
and healthy tissues have as germicidal agents, and the 
introduction of various antiseptic or rather antitheric sub- 
stances, some of which destroy, some of which paralyse, 
those lowly organisms whose power for evil m an un- 
healthy tissue or an injured part is so great, contribute 
towards the same great end By these means operations 
are to a great extent relieved of them dangers, and by 
aniesthesia, which prevents pain and suffering, they are 
robbed of their terrors (j c ) 

1 Cranial 

'ao necepitj for setting apart a distinct section of tins article to 
deal separately vnth the region of the head does not depend upon 
anj spccializatiou in the principles of treatment peculiar to that 
region The general laws of surgical procedure hold good liero os 
elsewhere throughout the bodj , but thej have to be ovemplified 
III relation to a region so separated from others iii its architectural 
and fun^onal pconlianhes as to call for special record and delmea 
tion The surgeon has fo deal vnth a most intneate senes of con 

SeSsiUrcononSTK 

strata of mental netiynties render anj surgiwil interreZfe 
of great delicacj and gray o anxiety So much ibXr 

special sense IS strikingly t 

proper discharge of this fnnetim, ^ V* arcliitcctural design I’he croniuni 
ko cconommralneof tho™! Paramount importance from 
it are the more ’ and the d^ands upon 

structure and tlic HiistaTilp"^? * **i delicacy of phjsical 

the brain. Clothed evtenfnl? cquihbnmn present in 

of the sealn rnrilior densely resisting textures 

the t deflecting hair, 

form, inaintaiiicrl m firmly welded bony casket of ovoid 

in its balanced position upon tlie upnght spinal 
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column by a senes of ligamentous and musuilnr Iwnds There 
IS tJius iirotectioii against the sun’s raj's and n goncml inobihtt 
that proMdos for the avoidance of uiipoiiding bloua But the 
cniiniin has cliioJIv to rccone and aiiniil transmitted iihjsical 
Mbratioiis, the result citliei of blows upon the head or of those 
jars and oscillations, iiicidciital to bodilj inoicincnts, uhith would 
intorforo grtatlj with the functions of tho bmiii did they actually 
rciLli it Tho function of the cmiiiiiin in this respect has Iwoii 
fullj described b\ Hilton, who shows that siwcial bony nd"os 
are present in tho skull which arrest Mbnitions and duert Ihuii 
into channels where their action is no longer dolotcnous Three 
senes of such buttresses descend from the aault to the base of tho 
skull, where the\ coincrgo in tho region of tho sella turcica at a 
point termed bj heliret “tho centre of resistance," and where the 
tcrmiiiatioiis of tho ridges come into iinmcdiato contact with the 
cartilage of tho foramen lacorum medium or tho lake of corobro 
spinal lluid which surrounds tho anterior and postonor cltiioid pro 
cesses 'I'lio ti-ansiiulted a ibrations are thus annulled by transfei 
eiico to a liquid or a soft solid medium, and lose all further powei 
In addition to the special nieclniiisin which mitigates the eifcct of 
considcrablo shoe ks and renders slight ones onlinanlj imperceptible, 
there is a general elasticity of the skull which enables it to with 
stand great 1 lolenco without nialenal iiyurv and so enhances its 
proteclno power This elasticiti is not uiiifornily present, but is 
much more dci eloped in the bell like lault than in tho region of 
the base The osseous tc\turo also is much more brittle in the 
latter loealitj 'When, therefore, such soi ere shocks are coninniiii 
cated to tho skull as oicrcoinc its elasticity and its powci of resist 
mice, the fraetiiro wliidi ensues is found as a rule to iinohc the 
base much more scriouslj than tho i ault 

These phjsical qualities are of gioit imiiorlanco ns giiing an 
imlo\ of llie rclntii o resisting jwwors of difli lent parts of tlio skull, 
and ns affording data that inaj assist in determining the jiosition 
of a fracture from a studj of tho forces which caused it Of such 
forces those that nre closclj circuinsenhcd in their area of npph 
cation ])ioduce strictlj local effects, whilst diffuso blows jiroduco 
their most marked effects at a distnnco from their point of aiiphcn 
tioii The former fact needs no illiistnitioii , tho latter has been 
maelc the subioct of numerous researches in i elation to tlio usual 
course of cmiiinl fractures 1< roni the results of these iin cstigations 
three ditfcrout etiological laws ha\o been educed — (1) Sauccrotto’s 
law of conlrecoup , (2) Aran’s law of radiation , and, in special ro 
latioii to fractures of tho base of tho skull, (3) Von Wahl s law of 
panllcl deal age In its special sphere each of those laws probably 
holds true , but the sphere of each is a limited one and is dependent 
u])oii the local peculiarities of tho skull alrcudj described Tho 
thcor> of contrccoup is that a force produces its mnaimum effect at 
tile opjwsite pole of tiio skull to tho point of its nnjilication Tlint 
tins law can haa e no general bearing is show ii b\ tho numerous cases 
III which tho fracture bears no such relation to tho force which causes 
It III rciatioii to a limited area of the laiilt, howcier, it appears 
to hold tnie , for isolated fractures of tho base resulting from blows 
upon the a ault are on record, but ns theso nro the only froctiiics 
which this thcorj would explain, and ns thej nro a ciy rare, its raiigo 
of action IS a orj grcallj curtailed Aran's law of radiation is that, 
starting from the point where the blow is rcccii ed, a fissure traa orscs 
the walls of tho skull in tho direction of tho base and spreads itself 
111 that fossa of tho base of the skull which coricsponds to tho pnit 
of tiio 1 ault that is struck. Thus a diffuso blow on tho fiontal 
bone causes injiirj to tho nntonor fossa of tho base, and blows upon 
tho jianotals or occipital boiio eauso similar injury to tho nnddlo 
or posterior fossa i-cspectii cly This law holds true of tho great 
majontj of fractures of tho skull and will assist in loealmng tho 
course of a fracture when the part of tho skull first struck can bo 
recognized But numerous cases of fractured base are on record 
in w hicli no fissure can bo traced lending from tho point first struck , 
and from a studj of these Von Wahl lias concluded that fractui-cs 
of tho base, whether conneeted with fissured a ault or isolated, nro j 
aiwujs parallel to tiie direction of tho force which caused thorn 
Thus blows upon the frontal and occipital regions enuso longi , 
tudmal fissures of tho base, in tho toniporal region oblique fissures, 
and in tho mastoid region transiorso fissures An index of the 
probable direction of a fraetuio is thus obtained by observing the 
exact iioint of iiieidoiico of tho blow which caused it, wbotbor 
other evidences of localized injury to tho cianinl coiitouts- bo ; 
forthcoming or not : 

'The diagnosis of tho prcscnco of a fracture is often a ranttor of ' 
great difficulty, esjiocially whoro tho soft parts nro still intact, and 
bj thoir contused and swollen condition mask tho true nature of 
tho case Aiiart fiom obvious external signs of iiijurj , tho followaiig 
symptoms slioidd lead to tho suspicion of a fraoturo —bleeding 
from tho mouth, noso, or ears , local ccchj inoscs or Incorations, as 
that of tho inombrana fjiniKini, cireuinsonbod hmmorrhngcs, ns 
under tho scalp or i isoeral conjunctiva , intorforciico with tho func 
tions of tho brain or special sense organs, ns aphasia, motor spasms 
or paralyses, biindncss, deafness, nil altered condition of tho rcspira 
tion or tho pupils, slight unconsciousness or profound stupor Tho 



prcssion consists in the early relief of pressure by trophiiiing, with Qua«‘ 
elevation of tho depressed fragments and rcinoi nl of tho blood clots, of tro 
11 tlio symptoms mo ndinncing These symptoms nro inoicosiuK phlnln 
sliijior, stertorous respiration (Choyno Stokes breathing), relaxation 
ol sphincters, tho condition passing on to complete coma In 
ca-SLS whoro prMsure simptoms nro not urgent (ospecialh in joimg 
piticiirs intli cioflhc skuHs) and iii cases ^\hoio no such symptoms 
arc present, expectant treatment should bo employed,— comph to 
TMt, local cMliiig applications, constantlj applied, tho oxclusion of 
all stimuli to the special sense organs or to tho attention, and a 
careful w atch for further sjmjitoms Should sj niptonis of compros 
Sion ajipear and advance, or snould slight symptoms already present 
bccomo aggravated, imine<lintc operative iiitorforcnco for tho relief 
of pressure ns above indicated must bo resorted to, and in operat 
iiig 111 this region it must be remombered that strict niilisoptic inc 
cautions nro essential, for in no region of tho body— not oxoluiling 
ov on tho pontononl cavity — nro tho cffocts of scjitic infection moro 
disastrous and at tho same time so ho^wlcss of remedy 

ITnv ing thus alluded to tho physiology and surgery of tho cranial Topo 
env dope, it remains to consicfor the correspondnig aspects of tiio grap'if 
cranial contents Tho older theory of Flourons and Hcrtvng, that areas „ 
all parts of tho brain nro ofinally coiiccriiod in producing its nggragnto brain 
activities, has been dis^ilnccd by tho moro recent thcoiy of tho 
localization of function Tins theory is supported by tho results 
of rccoiit phj siologienl and pathological investigations, tho former 
tarried on for tho most part bv Hitzig, I'ntsch, and Fomer, tho 
latter by Broca and Moj nerk llic practital outeonio of these ro 
scirohes — v iz., an adaptation to tho human brain of results oblmiii d 
HI that of tho higher mammals, controlled by imthologiuii observe 
tions on tho human brain itself— is that tho surfaco of the brain can 
bo mapjicd out into a senes of tojiograiihical areas, each of whicii 
nceupies a defimto rclatioiishiji to some well defined function — 
motor, scnsoiy, or psj chic — of tho human cconoin} Of tiic areas 
eoimectcd vnth psjchio notmtj littlo is at present known , they 
nro generally behoved to occupy tho frontal lobes of tho brain In Le 1 
tho panotal region grouped around tho fissure of Kolaiido nio tho tion of 
cortical areas connected with motor fuuetioiis in tho oxtrcmitios, functn 
and around tho honzontal limb of tho fissuro of Sylvius are arranged 
those concerned in general and special sensation Tho results of 
theso researches conlirm tho views of Hughliiigs Jackson, who has 
conclusiroly demonstrated tho coitical ongiii ot those ejiilejitiform 
seizures iii which tho motor phenomena nro limited to particulai 
groiijis of muscles At the saino time these rosiilts oiioii a new hold 
of aiintoimeal and surgical inquiry', w itli tho object of dcniiiiig w hat 
rolntioii tho ccicbral convolutions bear to external cranial land 
marks, and of showing that ciieiiinscnbod cortical disease or injury 
IS capable of detection and relief For prnetical purposes in tho Rr' ♦' 
present state of our knowledge of cerebral physiology, tho firatofcoii 
part of tho question limits itsolf to an exact deliuoatioii of thovnl *'«' 
position of tho fissures of Rolando and Sylvius in relation to well to siir 
know n cranial lauilmarks In rcOTrd to tho position of tho fonner face of 
sov oral resenrehos Iiav o been maiio, and its iqiper extremity lins head 
Iicon localizeel at a jioint 2 inches behind tho coronal siituro in 
tho mesial lino by Broca, Turner, and Fcri For tho purposo of 
its exact dctoriiiinntion iii tho living subject, whoro tho lino of tho 
coronal suture cannot always bo detected, mensiircmonts have boon 
made and formula: for its localization doviscd by Gincomini, Lucas 
Championuiere, Ilarc, and Rcid (sco tho literature citeil below) 

Tho conimencomcnt of tho fissuro of Sy Ivius is situated 1 J- inches 
behind tho external angular process of the frontal bone 
As an outcome of theso additions to oui knowledge of accurate Irtplil 
facts, a now branch of surgical procoduio is now firmly established ing for 
and already siifiicicntly supported by successful results, viz , trejiliin cortical 
iiig for tho relief of cortical disease Encouraging casts have disease 
occurred in the hands of Hughes Bennett and Godloo, Fraser and 
Chioiic, and Victor Horsley Tho last named prcsoiitod to tho 
British Flcdital Association mcoting in 1880 tlirco jiaticnts iclievcd 
by this operation from cortical lesions As a result of w ido ex 
penouLo HI operating upon ajics and upon liunian beings, Mr Horsley 
accontuatos tho importauco of employing tho following precautions 
in oporntivointorferonco — <1) thorough cleansing and disinfection 
of tho scalp , (2) tho use of chloroform ns on niiasthetie, morphia, 
having boon praviously given to reduce corcbral congestion and 
to obviate Okccssiv o linimorrlingo during tho operation , (3) stniA 
antiseptic precautions, (4) a semilunar incision through tho soft 
iiarts, (6) tho uso of largo trophiiios, (6) Macon ens iiictliod of 
rcplncuig tho bone in small fragments carefully purified Tlio 
occiirroiico of licinin eorobn signilies a failure in tho aiitiscjfiic pre 
cautions, and a primary union of tho integuments is i matter ol 
tiio most oxtromo importance In romoviiig tho 
tissue tho knife is proRmblo to tho thermo coutiry (A XV ii ) 
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2. Tnoratic. 

Pnralent collections in the pencaidinm and plenial 
treated as oidmair ab*ceses br incision In the case of the pleiml 
cavitv the pas mav be evacuated through an opemng made 
anllirv lii^ at the' seventh co-tid interspaw , but ^iWe 

to emp^T It thoronghlv at the fifth. A diamase tube « 
pro‘ec‘£'d ni a bread flange that it ma^ot Jhp into the cantv 
and «tnct as»psis should b“ secured. Should sepsis occur, the 
wound should be washed out, and a counter^pening made if 
nectssaiT As the lung, hoivever, freonentlr wiU not ““ 

a hr’e cavitv is therefore left to heal bv grmiilation, vnth MUe 
chance of i‘ ever getting filled up, sur^ns have exusrf porhons 
of the nlte in order to brmg about a coIlarBe of the chest and 
hn» ensure obliteration of the cavitv The second, thiw, fourth > 
fiftll and sixth nbs have been partiallv removed, together with a , 
jMir ion of the davide. It is better in voun^ people to remove the 
p- noe enm al=o Some snrgeons ent awav the thickened pleura as | 
well The po^ibilitv of openmg into the pleural sacs a^^n- ! 
canlinm for the removal of tumours has b“en demonstrated hv Konig 
and Kuster, who have reported cases where growths in connexion 
with the s*emnm and nhs were snccessfullv removed. Special care 
was taken that as little air as possible shonld gam access to the 
plvutal ca'uties. Attempts have also been made to tap and wash 
out vomnsc m the Inng but as vet operative mterference in such 
instances is not fullv established. 

3 Abdoniml 

Mo Itm sntperv has made its greatest advance and has achieved 
its most signal triumphs m connexion with operations performed 
in tho-e cavities of the bodv which are Imed hv a svnovial or serous 
memb-me The older snrgeons did not dare to sistematicallv 
attai k the joints and the criual, thoracic, and abdominal cavities, 

I nt the «nTg -on of to dav performs the most daring operations here 
witn ronfii'ence and is rewarded with a success winch at first smht 
aiip-irs almo * marvellons. The timid extrapentoneal manipma 
* 1011 ' of former davs made use of m the treatment of henna and 
kidntv disease and m the formation of artificial anus, have now 
given wav to svstematie mtrax>entoneal modes of treatment, where 
b\ iv. aim at the radical cure of hernia and hrmg disease affecting 
auv of the aHominal viscen directlv under our controL "We have 
to consilir the conditions under which wound treatment of the 
je ntonenm is placed, and in what respect this portion of the human 
fram viork reacts upon mjnnes as compared with the mineral lie 
liavionr I* is gencrallv acknowledged that rest m the sni^^cal 
sen^i, the factor neccssarv for healthv wound clisure, is obtamed 
bv a condition of asepsis and fixation Moreover, it is generally 
gran^sd that tension as a condition of unrest is dangerous not so 
nni,h in itself as in the character of the material that gives nse to 
tension , hence the extravasated semm and blood m a ca.=e of simple 
fracture give ri=c to comparattvelv little disturbance. The presence 
of aseito need not lead to fever But once let sepsis gain entrance 
and the firmcnting cxndate is resented ov the orcamsm , violent 
attemp s to throw it off are made , and forms of Plood-poisoning 
more o* It's severe and variable ensue In a severe ipjnrv of the 
t xtramities, sav a compound fracture, the effused sernm and blood 
clot are not readilv removed bv the damaged Ivmphatic svstem, 
and, whin that does act, sopsis having already occurred, the ab- 
sorp’ion of the pjtnd fluid does much harm* Fortunately the 
op^n diarecter ol the wound mav allow the foetid dischatge to 
In anv ca'c, the surgeon ensures a good result when he 
makes n'c of splints, drainage, and antiseptic:.. He hnngs about 
Inral fix.aiion, removes the excessive exudation, and so reheves the 
lymphatics and prevents sepsis. In the case of a penetrating abdo 
minal \\ oand, where the healthy pentoneum is injured, we have some 
what diffirent conditions, inaimy varying in degree. It mnst ever 
Iv bom:' in mmd that here we open into a huge Ivmph sac Tin 
jMntoneum consists of a sheet of vascular and ivmphatic network, 
coi erc<l with tpithehnm and provided with stomata. It is easiU 
injnn 1, and then rapid cffasion ensues. lake most vascular strui- 
*nrc' howeier, it beak ijui'klywith favourable suTTOunding-, and, 
tl t s<j j-ce of irritation baa ing be^n removed, it speedily returns to 
1 normal In comjian'oa with th:' large abiorbing surface the 
iiij ircJ portion is but small, anl the effusion tliroarn out at the 
F. at of mjurv mav readilv tnongh be ab'orbed hv the remainder of 
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the healthv sac So long as the rate of absorp'ion equals that of 
effusion tension cannot exist If, however, the nature of the finid 
he of importance, it is evident that nowhere in the bodv is this more 
marked than in the case of the peritonemn, and here above all other 
parts must we preserve strict asejsis. This mav be gained in van- 
ous wavs. (1) By drainage, in whieb case the surgeon carefnllj 
draws off from the pouch of Douglas anv excess of fluid thrown out 
ns the result of mjnry, until such time as the pentoneum itself has 
TCcovB^ its full ateorbing power and the excessive secretion has 
ceas^ (2) MTiere bv car&nl sponging the operator so far relieves 
the pentoneum and then, closing the wound to prevent entrance of 
farther e»i«is, leaves the rest to nature For, if we do permit a 
moderate septic inoculation, it is evident that the rapid change of 
fluid mav prove mimical to the development of septic ferments 
and the contact of healthv tissue will finmlv render impossible the 
existence of organisms. The presence, however, of ant accnmnla 
tion of pntnd effusion is at once resented by the wntonemn and 
an attempt by local peritonitis mav shut off the collectioD, or even 
previons to any local reaction septic absorption mav prove fatal, or 
again severe general pentonitis may kill the patient. (3) From 
the above we at once see how applicable the antiseptic svstem mnst 
be to the abJomen, and the mo'ft signal success has crowned atten- 
tion to matters of detail in this respect Bv means of nnti'cptics 
we can securely close the abdomen, resting issnred tbat the pen- 
touenm is perfectlj capable of carrying off effusions due to our 
interference. "WTiete wc dread that oozmg mav complicate matters, 
the drainage tube can in addition be emploved, but tbe necessity 
for Its Use becomes less marked as tbe operator acquires exjienence 
Abdominal snrgcrv requires from beginning to end!^ the utmost care, 
and It IS well that sx<ecudist5 reached a high standard of snccess 
before the adoption of tbe antiseptic svstem, since various pomts 
have been formulated, adl of which, however, are of minor import- 
ance compared with the one great end in view, — ^that of asepsis 
from first to last. The utmost care ^onld he taken to ascertam 
the general hodilv condition of the patient, to see that the kidneys 
are healthy, and to select an an-esthttic snitable to the requirements 
of the case The temperature of the room, the dothing during 
operation, rapid dexterous mampnlatiou, and preventives against 
hiemorrhage require the utmost attention The patient shonld be 
prepared % having had low diet and gentle pmgatives for a few 
davs pnor to surgical interference, so that rest of the intestinal 
tract mav readilv be assured. As a material for ligature fine sflk 
Chinese twist, of vanons sizes, may be emploved. It mnst be care- 
fnlly disinfected by boiling, and is readily prKerved pure in a five 
per cent solution of carlxnic acid. The ends should alwavs be cut 
short It possesses certam advantages over catgut 

In reviewing the field of abdominal suigerv we must study shortlv 
the methods and results gamed by ovanotomv, removal of the 
nterme appendages (ovaries, Battey, tubes, Tait), hysterectomy, 
mvotomv, removal of fibroid tnmotus of the ntems, intrapen- 
toneal operations on the kidney, liver, qileen, mtestinal tract, 
including stomach, pvloms, dnodennra, small and laigo intestine ' 

Finally, attention shonld be given to the extrapentoneal operations 
for sarcoma and disease of the kidney and intestine. 

From 1701, the date when Houston of Carloke, Lanarkshire, Ovano- 
camed out his successfnl partial extirpafaon, progress was arrested tomj 
for some time, although the Hunters (17S0) in^cated the practica 
bflitv of the operation. In 1S09 Ephraim MTlowell of Kentnekv, 
inspired bv the lectures of John Bell, his teachet m Edinbuigh, per- 
formed ovanotomv, and contmnmg to operate with snccess estab- 
lished the possibilily of snigical interference, and was followed in 
the Umtea States bv manv others The cases brought forward 
by ISzaw of Edmburgh were not sufBcientiv enconragmg , the 
operation met with great opposition , and it was not until Clav, 

Spencer M'elk, Baker Brown, and Keith began work that the pro- 
cedure was placed on a firm basis and regarded as justifiable ta- 
proved methods were mtrodneed, and surgeons vied with one another 
m obtammg good results, until bt the introduction of the antiseptic 
system of ^ting woimds this operation, formerly regarded as one 
of rte most grave imd anxious m the domam of rorgerv, has come 

than anv othcr'of a major 
rSf the mode employed m 

heated, be free from draughts, 

« *’ and above -ill a pure atmosphere. The patieiS 

protected inth blankets An- 
obtamed, the state of the bladder bemg known, 

?he off If thought necessaty^the surgeon pnnfies 
*;ivvnan^?+?^ carbohe and five per cent solution, attending 
region of the umbOicns and pnbn, which latter 
somil perforated waterproof sheet may be 

minraf the body, through which the more pro- 

( 5 , j f of the tumid abdomen protrudmg presents a localized 
i I'ln- niampulation , this also protects aborning parts and ob- 
.T. nnncce^rv exposure An incision 2 or 3 inches in length 
I imra alba and midway between the nmhilicns and the qrm 
I 1 the surgeon down to the interval between the- 

recn , Wc" dmg points arc seized with pross^rc forceps , and by a 
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fiirtlicr use of tito knife the subiicritoiical fnt is cxposoil, the ptii 
toncum di\ idcd, niid its free edges seized n itli forceps Tlio openitor 
next introduces Ins finger nud iMth the scissors onfar^ tlio nouiid 
downnirds or npunrds on the left side of the umbilicus if ncccs 
san The entire Imnd is then introduced between the panetal 
pentoncuni nud the tumour and sw opt around so ns to nscertnin the 
rondition of affairs, and oien to seiinmto ginth slight ndhcsions 
A few sponges arc next packed round the exposed tumour surface, 
which sene to keep the intestines and omentnm out of thewa} 
nnd to rutain niij tumour content w Inch mnj cscajio diiniig tapping 
At itli a large trocar, nided pcihnps by nii exhausting jar, the con 
tents are drawn olT, nnd, ns the tumour collapses, its folds inn} 
be caught by forceps nnd the whole sac grodunll} pulled outside 
the nbuomon The pedicle is clnmiicil b} strong forceps, the 
tumour is cut olf, the stump of the pedicle is caretulh ligatured, 
the clamping forceps remoacd, the peritoneum cnrefnll} sponged 
out, more cspccmll} the jioucli of Douglas, the ligature cut short, 
and the pedicle dropped into the cai iti of the abdomen At this 
stage tlio forceps nnu sponges are counted, n definite number being 
nlivnis cmplo}cd, nnd, their tale being poifot-l, the surgeon pro 
ceeds to close the wound For this purpose Ins needle traa ersos 
the entire thickness of the panetes from poritonciim to skin , the 
stitches should bo about one third of an inch apart, nnd closer 
apposition 111 gained b} secondar} sutures, which go through tlio 
integument alone A dressing is now applied, nnd for the next 
few da}s the patient gets little else than occasional spoonfuls of 
hot water and milk, unless brandi bo nccossari , until she passes 
wind, after which time the usual diet is gndualh resumed It is 
neecssarj that the most precise precautions be taken against septic 
infiction The siionges are steeped in a fiae per cent solution of 
caibolic acid, then dipped in boiling water, and si^ucezed diy 
immcdintcl} before use Should the contents of the c}st bo too 
a isLid to 1 uii throiigli the trocar, the contents of the sac must bo 

S " d out with the hand Adhesions to i nnous organs must bo 
with b} enreful scpaiation nnd ligatiiic Rents iii the pen 
toiiciini fthouhl bo stitched up with duo catgut, nnd some oiiemtors 
also stitih 01 cr the stump of the pedicle, oi buri it in a bared 
iiortion of the adjacent broad ligainciit, so that it maj not contract 
ndhcsions W bile the great mnjontj of surgeons nro at one as 
itgirds the use of antiseptic precautions, tho} do not agree as to 
tlio use of the spni Jinn} dispense with it altogether Some 
cinploj it m tho room prior to tho opomtion A few surgeons also, 
witiiout mailing tliomsohcs of tho aiitiseptio sjstom, npiieni to 
obtain nsgowl, if not better, njsults than their fellows It inaj 
also bo noted that tho antiseptic in use b} dilTcront oneratora i nrics, 
nnd that, while the pedicle is nsuallj ligatured, Keith attaches 
great iinportanco to the clamp nud canter} inti educed b\ Baker 
Brown The drainage-tube is not now so frcHpientl} cmplo}cd os 
former!} The statistical results show an iiicreasiiig success in po 
case of c\cr\ surgeou Sponcer AVclls tells us that iii his first fi^o 
\cars one patient in three died, in Jus second nud third Ji\ clears 
one in four, in liis fourth fi\o }oars one in fi\c, in 18/6 // one 
111 ten, since the introduction ot antiseptics (complete Listerism), 
1878 84, 10 9 per cent,— tho last senes showing a marked absoiico 
of septic fatalit} Keith in 1884 reported a mortality of 0 11 , for 
iiicrl}, when using tho spra}, ho once had a successful consccutiie 
sonos of 80 Kooborlo up to 1878 had performed 300 oporotions, 
of winch 231 bad a fai ournblo result Of 300 patients operated on 
by Schroedor up to 1882 258 recoiercd , in tho last liundred cases 
there were only 7 deaths Other figures arc— Kiiowsly Thornton, 
423 cases, 40 deaths , Tait, 406 cases, 33 deaths, and lu 1886 (in 
cliuliiiff p'U'oiannn c\sts) 139 cases, uo deaths, Olsliauscii (loooj, 
293 coses, 27 dcntlis (in tho last hundred oiilj 4 deaths) 

Eomoinl Remoxnl of tho uterine appendages, the oiancs and Fallopian 
ofiitennc tidies, is jiorformed for three distinrt conditions --(1) for disoMC, 
niimm when the tubes are the sent of luflaminator} cliaiigos and dis 
da^ tended, or when the oiancs are the seat of C}stio and cirrhotic 

^ ebauges , (2) for fibroid tnmourb, in which case b} operating wo 

hasten tho menopause nnd bring about involution , (3) in cases 
wlioro d} sincnorrlicca is wcanng out and rondenug useless the 
life of tho mtieut, and wlioro less scroro trcntinent is ineiiectURi 
Oonliorectomy, b} which wo mean romoial of tho oiancs onJ}, 
was introduced by Batto} of Georgia in 1872 It is now replaced 
by the more extensile procedure of Lawson Tait, sapingo ooplior 
cctomi The operation is soinetiines followed b} loss of smunl 
feeling nnd has been said to iinscx tho patient, hence strong objec 
tioiis hai 0 been nrged against it Tlio jiaticnt and fnonds should 
cleaili mulci'stand tbo object nnd results likely to bo gained Ac 
cording to Angus JIacdoiiahl, “ns soon ns no are certain that the 
01 nncs or tubes arc distinctli diseased and are not likely to jneld 
to our orfiunrj niotbods of treatment wo are Iwund to at 
least mfonn our patient of the iwssibilitj of relieving her by opem 
tion Tbo oiierntion presents greater difliculties niul is nssooiatca 
xntli a lugber mortality than ovnriotomi ” The greatest care 
must bo taken in making tbo initial incision for fear of wounding 
tbo liowol Tbo organs are not nncoinmonl} deeply placed and 
have contracted ndlicsions !• ven trace of oi nnan tissue should bo 


lemovcd along with the tubes and tho ligatures must bo earned 
close up to tlio uterus The stitches should bo placed closer, smeo 
tho tcndcnc} to hernia is greater 

In cases of fibroid tnmoui— m} oma— the surgeon must be larwely Hvsl 
guided b} tbo condition of tho patient nnd the now growth m to ^ 
wlietbcr romoial of the iitenno appendages is sufficient. If it is 
not and tlio patient is in sucli danger that the next period threatens 
life, bo liad better proceed to liysterectomy or entire romoi nl of 
tbo uterus nnd appendages AVlien wo consider tho circumstances 
under wliicli this operation is performed, tlio weakly nnrcmic state 
of llio patient, tbo size of tbo tumour, and the rapidity with which 
procedure should bo conducted, wo must regard hjsterectomy ns 
one of tho gravest in the domain of surgerj Tliere is, moreover, a 
special danger winch docs not obtain in ovariotomy, — tho nsk of 
septic poisoning Since wo cut into tho canal of the uterus, it is 
obvious that we open into a septic cavity, nnd it is impossible 
merely to ligature nnd drop tho pedicle, since b} doing so we should 
court failure Tlio snrgcon, having made a way mto the pcritonenm, 
seizes nnd ligatures nahcsions, projects the tumour tnrougli tho 
wound, clamps the pedicle (cemx nten), remoics tbo tumour and 
uterus, and closes tlie wound, leaniig the clamped pedicle protrnd 
mg It IS advisable to scoop out the septic central canal of tho 
pedicle and carefully to pare away siirplns tissue, and as dressing 
to liai e a plentiful snppl} of some potent non irntatmg antiseptic 
in contact with the stump If wo take care that the septic foens 
is removed without coming in contact with its snrronndings, if wo 
kcip tbo stump aseptic nnd drj, there will be little fear of septic 
fluid trickling doim tbo side of the pcdiclo and causing septus, 
peritonitis, or blood poisoning Attempts bni o been made, by care 
till disinfection of the stamp, paring its centre, carofnl ligature, and 
shtclniig Its raw surfaces together, to treat tho pedicle by dropping 
it into tho abdomen as in ovariotomy, but as yet with no marked 
success. The results of liysterectomy in the hands of Keith (33 
cases, 3 death'!, m 1885) stand nnnrallcd. Similar pnnciplcs guide 
tbo porformaiii’o of emsarean section nnd Porro’s operation 

Aircctious of tbo In cr and gall bladder bare also been treated Remo 
b} Inparotomi In tbo latter case an incision is made over tbo of gall 
swelling, nnd the gall bladder, having been exposed, may bercmoi ed blnddi 
or explored, gall stones cleared out, tbo walls stitched to the sides 
of the abdomuial wound, and a drainage tube inserted os occasion 
requires Tlio spleen has also been attacked In romoial of tbo spleen 
entire organ special care must be taken that none of the larger i cins 
giie way dunng monipiilotion Most careful ligation and snb 
diiision of tbo pedicle is requisite In recent years tbo surgery of 
tbo kiiioy lias made gigantic stndes There are three modes of kidney 
reaching the organ, each of proportionate value according to tbo 
nature of the case (1) From the lumbar region In tins way 
ii 0 may open abscesses, remove calculi, nnd oi on extirpate if tho 
kidney bo not enlarged Increased room may be obtained by re 
moling tbo twelfth nb By tins metliod wo gain suflicicnt nnd 
dependent drainage nnd wo need not open tbo pentononm (2) As 
in ordinary laparotomy, inalong an mcision m the middle Imc 
Tins admits of our examining both orrans and to a largo extent 
determining tlio condition of each lYo get free access and can 
more readily treat the pedicle of i easels and tbo ureter "IVo open 
into tbo pontoiical cavity nnd ngam divide tbo pentonenm , but 
our incisions arc readily closed and wo no longer dread interforag 
iiitb tins lingo lymph sac. For tumours of tho kidney tins mctliwl 
IS clearly indicated (3) Langcwbucli has proposed making an 
incision along tlio outer border of tbo rectus, wbieh is said to present 
adiTintages in certain cases. i ^ 

Since the advance of ovanotomy tbo possibility of removal of porln. 
iiortiOns of tbo mtcstinal tract with a subsequent sntaro of the of int 
uinded ends has been repeatedly demonstrated, and thus resections ttnal 
for disease oftlio pylorus and bow cl haio been successfully performwl tract 
In cases of gunshot w onnd, laparotomy, arrest of btemorrhago, careful 
cleansing of the pcritonoiun, nnd suture of tbo wounded gut is now 
the cstablisliod practice Bull of New York reporte n recovery in 
B case whore seven wounds in tho gut wore sutured All laparo 
tomios are founded on tbo typo of ovanotomy , success dopwids on 
tbo fact that two opposed sctoiis surfaces rapidly unite, and this fact 
must over bo borne in mind when wo tear or mjtire tlw bowel and 
'its covenncB, or unite them Sepsis is tbo mam oisaster likely to 
attend onr mterference, but with the means at onr dispoMl, washing 
out tho peritoneum if ncoessniy, we should bo able to obTOto this 

In tejwtd to operations on tho abdominal organs in which wo do 
not mtorfero with the pentonenm it is sufficient to note that trom t ho 
lumbar regfon w o con reach tho colon, whoro it is uncoi ered by serous 

membrane, tbo kidnoi, and rotropentoncal tumours (F W c; 

4 Deformities 

(1) For club foot, SCO lol ii p 42 r+Wn mth 

(2) Dnniig tbo last few yea rs, in consequence of tbo safety with 

1 lllPnitun, of alxlomlnal 1^ 
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2. Thoracic 


Pnmlent coUeebons in the pencardium and wm mav be 

treated as ordinary abscesses by incision In the case of the pleu 1 

canty the pns maj be ernenated through an opening "'jf® 
hue at the seventh costal interspaw , but it is 9“*^® 

?rem?ty it thoroughly at the fifth A diatnage tnl» » «>“rted, 
nroteetd hi a broad flange, that it may not slip into the cant>, 
Ld stnet asepsis should be secured Should sepsis 
uonnd should be waslied out, and a counter opening "‘““o « 
necessary As the lung, however, frcaucntly mil not 
a large wvit} is therefore left to heal by grannlahon, 
chn^ of It ever getbng filled up, sniwons have 
of the nbs in order to bnng about a collapo of the c^'st 'vall and 
thus ensure obhtembon of the cavity The second, thiW, fourth, 
fifth aud sixth nbs have been parballv removed, together intli a 
portion of the clavicle It is better in young people to remove the 
penosteum also Some surgeons cut away the tliickeneil plciim ns 
well The possibility of opening into the nlcnral sacs and pen 
cardium for the removal of tumours has been demonstratea hj Koing 
and Kuster, who have reported cases where growths in connexion 
with the sternum and nbs were successfully removed Special tna 

was taken that as little air ns possible should gain access to tin 
pleural cavihes Attempts have also been made to tap and wash 
out -i omicjB in the lung, but as yet operative interference in such 
instances is not fully establishciL 

3 Abdominal 

Modem snigery has made its greatest advance and has achici cd 
its most signal tnnmphs in connexion with operahona pcrfonncil 
in those canties of the body which are liucd hj a synovial or serous 
membrane. The older surgeons did not dare to sjstemabcalK 
attack the jomts and the cranial, thoracic, and abdominal canties, 
hut the surgeon of to daj performs the most danng operahons here 
with confidence, and is rewarded with a success which at first sight 
appears almost marvellons The timid cxtrapcntoncal mainpula 
tions of former day s made use of in the treatment of hernia and 
kidney disease and in the formation of artificial anus, haic non 
gi\ en way to aystemabc intrapcntoncal modes of trcatiiiont, where 
bi nc aim at the radical cure of hernia and hniig disease alTecting 
anv of the abdominal viscera directly under our control. M o haio 
to consider the condibons under which wound treatment of the 
pentonenm is placed, and in what reqiect this portion of the human 
framework reacts upon mjuncs as compared watli the general be 
haviour It is generally aoknowlcdgea that rest in the surgical 
sense, the factor neccssaty for healthy wound closure, is obtained 
by a condition of asepsis and fixation Moreover, it is generally 
granted that tension as a condition of unrest is dangerous not so 
mneb in itself as m the character of the material that gii cs nso to 
tension , hence the extravasated serum and blood in a case of simple 
fracture give ruse to comparatively little disturbance The presence 
of ascites need not lead to fever But once let sepsis (pnn cntmico 
and the fermenting exudate is resented by the organism , violent 
attempts to throw it off are made , and forms of blood poisoning 
more or less severe and variable ensne In a severe iiynrv of the 
extremities, say a compound fractnre, the cOiiscd serum and blood 
clot are not readily removed by the damaged lymphatic system, 
and, when that docs act, sepsis having already occurred, the ab 
sorption of the putnd flniu does mucli harm Fortunately the 
open character of the wound may allow the foetid discharge to 
escape In any case, the surgeon ensures a good result when he 
makes use of syihnts, drainage, and antiseptics He brings about 
local fi'^ntion, removes the excessiv o exudation, and so reliev cs the 
lyunphatics and prevents sepsis In the case of a penetrating abdo 
minal wound, where the healthy i^toncum is injured, wo hav o some 
what diHcrcnt conditions, mainly v ary ing in degree. It must ever 
lie home m mind that here we open into a huge lymph sac. Tlit 
pentonenm consists of a sheet of vascular and lyunphatic network, 
cov cred with epithelium and provided mth stomata It is casilv 
injnrcd, and then rapid cffasion ensues, lake most vascular stnjc 
tnres, howoi cr, it heals ijuickly with favourable surroundings, and, 
the source of imtation hai mg been removed, it speedily returns to 
Ihc normal In comjianson with the large absorbing surface tlie 
injured portion is but small, and the effusion thrown out at the 
seat of iiijniy may readily enough be absorbed hv the remainder of 
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the hcalthv sac So long as the rate of nhsorp'ion ninnls tliat of 
effusion tension cannot exist. If, however, the iialnro of the fluid 
he of importance, it is ov ident that non liero in tlic IkkIv is Has more 
marked than in the c.a.se of the i>cntoncum, and here abov o all other 
parts must we preserv c strict o.scpsis Tins may bo gained in van 
mis wav s. (1) By drainage, lu which case the snigeon carefully 
draws off from the poneli of Douglas any excess of llnid thrown out 
as the result of injury, until siicli time as the iicntoiieum itself Im 
recovered its full absorbing jtower and the excessive secretion has 
eexsed (2) M here hv careful syronging the operator so far relieves 
the pntonciim and then, closing the wound to prevent entrance of 
further sepsLs, leaves the rest to nature For, if vve do permit a 
moderate septic inoculation, it is cvmleiit that the rapid change of 
fluid may prove mimical to the development of septic feniiciits 
and tho contact of hcalthv tissue wall liiiallv render imi>os.sihle the 
existence of organisms iTlio presence, however, of any accumiila 
tion of putnd effusion is at once resented by the iiintoncum and 
an attempt by local jicntonitis ma^ shut off tho collection, or cv en 
previous to any local reaction septic absorption iim prove fatal, or 
again severe general jientonitis may kill the patient. (3) From 
tho above we at once sec how applicable the antiseptic sv stem must 
he to tho nhdomcn, and the most signal success has crowaiial ntten 
tioii to matters of detail in this resiicct By means of antiseptics 
vve can <(xnrtlv close the abdomen, resting assutv d that the. p"n 
toncum is iN-rfcctU cajiahlo of earning off iffiisions due to our 
intcrfcrenec V. hwe we tlvcad that oonng may complicate mattcrt>, 
the drainage tube can in addition he cmjdoy cd, hut the ncccs»itv 
for Its use bccomts less marked as the operator acquires cxjicncnce 
Alidommal snrgt,ry reejmres from hcginmn" to end the utmost care, 
and it IS well that specialists reached a Tiigli standard of snccc&s 
before the adoption of the antiseptic svstem, since various points 
have been foiaiiulatcd, all of whicli, however, ore of minor import 
aiico comparwl with the one great end m view, — that of asepsis 
from first to lost Tlio utmost care should he taken to ascertain 
the general Iwdilv condition of the patient, to see that the kidneys 
are healthy, and to select an ninsthttir smtnhk to the requirements 
of tho case Tlic tcmiKsraturc of the room, the clothing during 
o]icration, rapid dexterous manipulation, and prev cntiv cs against 
lircmorrhnge require the utmost attention The jiaticnt should lie 
prepared by hav ing had low diet ami gentle purgatives for a few 
days prior to surgical interference, so that rest of the intestinal 
tract mav readily be assured As a matcnnl for ligature fine silk 
Chinese twast, of various sues, mav be cinplovcd It must lie care, 
fully disinfected by Iwiling, and is readily preserved pure in a five 
per cent solution of carbmic acid. The ends should alwav s be cut 
short It possesses certain advantages over catgut 
In reviewing the field of abdominal siirgcrv vve must study shortly 
tho methods and resnlts gained by ovanotomv, removal of tho 
utenno appendages (ovancs, Battcy , tubes, Tait), hTstcrcctomy, 
myotomy, removal of fibroid tnmours of tho utenis, intrapcn- 
toncal operations on tho kidney, liver, spleen, intestinal tract, 
including stomach, pylorns, duodenum, small and largo intestine ' 

Finallv , attention should bo giv en to tho cxtrapcntoncal operations 
for sarcoma and disease of tho kidney and intestine 
From 1701, tho date when Houston of Carluke, Lanarkshire, Omno- 
carnetl out lus successful partial extirpation, progress was arrested tomy 
for some time, although the Hunters (1780) indicated the practiea- 
hility of the operation. In 1809 Lplirnim 21 'Dowell of Kentucky , 
inspired by the lectures of John Bell, his tcachct' in Edinburgh, per 
fomed ovanotomy , and coiitinmng to operate uath success cstab 
Iishcd the possibility of surgical interference, and was followed in 
ttic United States by many others The cases brought forward 
by Lfears of Edinbnigh were not sufficiontly encouraging, tho 
operation met with great opposition , and it wa.s not until Clav, 

Spencer M ells. Baker Brown, and Ecith began work that the pro- 
cedure was plncetl on a finn basis and regarded ns justifiable Im 
proi cd nictliovls vv ere introduced, and suigcons vnod with one another 
in obtaining goo<l resnlts, until by the introduction of the antiseptic 
sy stem of treating wounds this operation, formerly regarded ns one 
ortho most mve and anxious in the domain of surgciy, has come 
to ho attcmh^with a lower mortalitv than any other of a major 
character ^\e may now bnefiy outline tho mode cmploywl in 
operating The wm should bo w ell heated, be free from draughts, 

« anon ^ and abovo all n pure atmosphere Tho patient 

IS seenred to a firm table and well protected with blankets^ An 
obtained, tho state of tho bladder being known, 
and tlm nnne tovm off ff thought necessary,, the surgeon pnnfios 

SMclaU^o’ ft n P®*’ ®°"^ solutiOT, attondiug 

A f ainbilicus and pnhes, which latter 
shaved. A latge perforated waterproof sheet may be 
Knt ^ through which the more p,^ 

field fo^nDinnkh^™fi.“^^“*®® protrufing presents a localized 
v7nto« protects n^ommg parts and ob- 

In^l An'incision 2%r 8 ifcLs m length 

Dhvl« between tho nmbilicns and tho s^ 

recti b^eedinff ™^i*'**’ surgeon dovra to tho interval between the- 
reon , bleeding points are seized with pressure forceps , and by a 
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further use of the knife the subpontouenl fnt is oxposeU, the pen 
toiieum dmdcil, niul its free edges seized with forceps The operator 
next introduces liis finger mduith the seissors enlarges the uound 
dowiiuards or upunnls on the left side of the umbilicus if neccs 
san Tlie entire Innd is tlioii introduced botucen the jianutal 
|iontoiieum and the tumour and swept around so as to ascertain the 
ronditiou of affairs, and ei eii to sciwrato gentlv slight adhesions 
A few sponges arc next iwcked itmnd the exposed tumour surface, 
which sene to keep the intestines and omentum out of the way 
and to retain anj tumour content w Inch mai escape during tapping 
"With a largo trocar, aided perhaps bj an exhausting jar, the con 
tents are drawn off, and, ns the tumour collapses, its folds inaa 
be caught b^ forceps and the whole sac gradualh pulled outside 
the abdomen The pedicle is clamped bj strong forceps , the 
tumour IS cut off, tlio stump of the jicdiclo is carctulh ligatured, 
the clamping forceps rcmoicd, the pentonoum carcfullj sponged 
out, moro cspccinllj the pouch of Douglas, the ligature cut shoit, 
and the pedicle dropped into the canti of the abdomen At this 
stage the forceps and sponges are counted, a definite numlier being 
ulwaas cmp 1 o\cd, and, their tak being picrftct, the suigeon pro 
cteds to close the wound For this purpose his needle tmicrscs 
the entire thickness of the panotes from poiitoiicum to skin , the 
stitches should be about one third of an iiith njwirt, and closer 
apposition IS gained bj secondary sutures, which go through the 
integument alone. A dressing is now applied, and for the next 
few dajs the patient gets little else than occasional spoonfuls of 
hot water and milk, unless brandj he iiccessari , until she passes 
wind, after which time the usual diet is gradiiallj resumed It w 
nccc'ssan that the most iwccise precautions bo taken against septic 
infection The sponges are steeped in a fii e per cent solution of 
carbolic acid, then dipped in boiling water, and squeezed dij 
immcilintch before use Should the contents of thoc 3 st bo too 
a isciil to lain through the trocar, the contoiits of the sac must be 

S " d out with the hand Adhesions to a aiaous organs must bo 
aaath bj careful separation and ligature Rents in tlie pen 
tonciim should bo stitched up with fiuo catgut, and some opemtora 
ako stitdi oaor the slump of the jiodiclc, oi buij it in a bored 
jiortion of the adiaccnt broad ligament, so that it maj not contract 
adhesions While the great majontj of surgeons are at one as 
rcgmls the use of antiseptic precautions, thca do not agree ns to 
the use of the qinij Hlanj dispense with it nltogothci Some 
cmnlo) it in tho room prior to the operation A few surgeons also, 
witnont availing themsehes of tho antiseptic sjstcm, apjKar to 
obtain as good, if not better, results than their fellows It maj 
also be noted that tho antiseptic in use bj difforont onointors a nries, 
and that, while the iicdiclc is nsuallj ligatured, ivoith attaches 
great inuKirtaiicc to the claniji and cautcrv introduced bj Bakci 
llrowii Tlie drainage-tube is not now so frcipuentlj cinplojcdas 
fonncrlj Tho statistical results show an increasing success in tho 
case of ei on surgeon Siioiiccr W’^clls tells us that in his first five 
3 cars one patient in three died, in his second and third fii clears 
one 111 four, in his fourth five 3 ears one iii fiic, in 1876 77 ono 
111 ten, since tho introduction ol aiilisontics (complete Listensm), 
1S78 84, 10 0 per cent, — tho last senes Miowing a marked absence 
of septic fntalit 3 Keith in 1884 reported a mortalit 3 of 9 11 , for 
inerli, when using tho spra 3 , ho once had a successful consecutive 
senes of SO Kocoerlo up to 1878 hod performed 300 operations, 
of whicli 231 had a fai oumblo result Of 300 patients oinsratcd on 
b 3 Sciiroedcr up to 1882 258 i-ccoierctl , in tho last hundred cases 
there were only 7 deaths Other figures are— KUOWSI 3 Thornton, 
423 cases, 40 deaths , Tait, 405 cases, 33 deaths, and in 1885 (in 
eluding parovanan cysts) 139 cases, no deaths, Olshausen (ISS**), 
293 cases, 27 deaths (in tho last hundred only 4 deaths) 
moial Roinoval of tho iitcrme appendages, tho oianes and Falldpion 
itcnne tubes, is performed for three distinct conditions — ( 1 ) for disease, 
iKii when the tubes are tho seat of inflaniniatory changes and dis 
tended, or when tho ovaiies are tho seat of cystic and cirrhotic 
changes , ( 2 ) for fibroid tumours, in which case by operating wo 
iiiisten the menopauso and bring about 1111 olutioii , (3) in cases 
whore dy smenorrhoca is wearing out and rendering useless the 
life of the patient, and whore less soi ere treatment is ineffectual 
Oophorcctonii , by which wo mean romoial of tho oianes only, 
was introduccil by Battcy of Georgia in 1872 It is now replaced 
by the more extensii 0 procedure of Lawson Tail, sapingo oophor- 
ectomy Tlie opcmtioii is sometimes followed by lo«s of sexual 
feeling and has been said to nnsox tho iwtioiit, henco strong objec 
tions have been urged aOTinst it Tho patient and friends should 
clearly unders.tand the object and results likely to bo gamed Ac 
cording to Angus ilacdoiiald, "as soon ns wo are certain that the 
ovaries or tubes are distinctlv diseased and aro not likely to yield 
to our ordiuarv methods of treatment wo are liound to at 
least inform our patient of tho iwssibility of relieving her by opera- 
tion The operation presents greater diflicnlties and is associated 
wath a higher mortality than ovariotomv ” Tlio greatest care 
must be taken in making tho initial incision for fcai of wounding 
tho Iwvvck The organs ore not uncommonly deeply placed and 
hav 0 coiitnctcd adhesions. Lvcrv trace of ov aiaaii tissue should bo 1 


romoied along with the tubes and tho ligatures must bo camcrl 
close up to the uterus Tho stitches shoulT bo placed closer smro 
the tendency to hernia is greater ’ 

tamour--my oma— tho surgeon must bo laigoli u,«tor 
guided by tho condition of tho patient and tho now growth as to octomT 
whethor removal of tlio iitenno appendages is suflicicm If it is ^ 
not and tho patmnt is in such danger that the next period threatens 
iiro, ho had better proceed to hysterectomy or entire remoial of 
the uterus and appendages When wo consider tho circumstances 
under which this operation is peiformod, tho wcikh anamic state 
of tho patient, tho size of tho tumour, and tlio rapidity wiUi which 
prooeduro should bo conducted, wo must regaref hvsterectoiny ns 
ono of tho gravest in tho domain of sutgery Tlioro is, moreover, a 
spcmal danger which docs not obtain in ovanotomy,— tho nsk of 
septic poisoning Since wo cut into tho canal of tho iitonis, it is 
obvious that wo open into a soptic cavity, and it is impossible 
moi^ to hgaturo and drop tho pedicle, since by doing so w e should 
court failure Tho surmoii, havingnndo a way into tho pentonoum, 
seizes and ligatures adhesions, projects tho tiunour through tho 
wound, clamps tho pcdiclo kernx nten), removes tho tumour and 
ntonis, and closes tho wound, leav iiig tho clamped pedicle protrnd 
mg It IS advisable to scoop out flio septic central canal of tho 
peuiclo and carefully to pare away surplus tissue, and as dressing 
to hav 0 a plontiful supply of some potent non irritating antiseptic 
111 contact with tho stump If wo take enro that tho septic focus 
IS removed without coming in contact with its surroundings, if wo 
kotp tho stump aseptic and dry, there will bo littlo fear of septic 
finiu tnckliiig down tho sido of the jiodicle and causing septus, 
peritonitis, or blood poisoning Attempts have been made, by caro 
lul disinfection of tho stump, paring its centre, careful ligature, and 
stitching Its raw surfaces together, to treat tho pedicle by dropping 
It into tho abdomen as in ovanotomy , but ns yet with no marked 
success Tlio results of hystorectomy in tho hands of Keith (33 
cases, 3 deaths, m 1885) stand unrivalled Similar pnuciplcsgmdo 
tho performance of cn.sarean section and Porro's operation 

Affections of the liver and gallbladder have also been treated Removal 
li\ laparotoniv In tho latter case an incision is made ov or tho of gall 
svv clling, and the gall bladder, hav iiig been exiioscd, may be romov ed blnddi r , 
or explored, gall stones cleared out, tho walls stitched to tho sides 
of tho abdominal wound, and a drainago tube msortod ns occasion 
requires Tlio spleen has also been attacked In removal of tho spleen 
entire organ special care must bo taken that none of tho larger v eins 
give way during maiiipulation Jlost careful ligation and sub 
division of tho pcdiclo is requisite In recent years the surgery of 
tho kidnoy has made gigantic strides There are threo modes of kidney , 
reaching tho oigaii, each of proportionate value according to tho 
nature of tho case ( 1 ) From tlio lumbar region In this wav 
wo may open abscesses, remove calculi, and ovon cxtiipato if the 
kidney bo not enlarged Increased room may bo obtained by re 
moving tho twelfth nb By' this method wo gam sunicicnt and 
dependent drainago and wo need not open tho pontonenm (2) As 
in ordinary laparotomy, making an incision in tho middle line 
This ailinits of our examining both ormns and to a largo extent 
dcterminmg tho condition of each Wo got freo access and c.an 
more readily treat tho pcdiclo of vessels and tho ureter "Wo open 
into tho pontoneal cavity and again dindo tho peritoneum , but 
our incisions are readily closed and wo no longer dread intcrfonng 
with this huge ly luph sac. For tumours of tho kidney tins method 
IS clearly indicated (3) Langenbuch has proposed inalang an 
incision along tho outer border of tho rectus, vv hich is said to present 
advantages in certain cases. 

Since tho advance of ovanotomy tho possibility of removal ofiiortions 
portions of tho intestinal tract vritli a subsequent suture of tho of intes 
divided oiids has bcoii repeatedly demonstrated, and thus resections tinal 
for disoxso of tho jiy lonis and bow cl hav 0 been successfully perfonned tract 
In eases of gunshot w ound, lajinrotoniy , arrest of haimorrhagc, careful 
cleansing of tho iieritoneuni, and suture of tho wounded gut is now 
tho estaWishod practice Bull of jSTcw York reports a rocov cry in 
a case where BOV on wounds in tho gut wore sutured All lapnro 
tonnes are founded on tho typo of ovanotomy , success depends on 
tho fact that two opposed serous surfaces rapidly unite, and this fact 
must over bo borno in mind when wo tear or iiijuro tho bowel and 
"its cov enngs, or unite them Sepsis is tho main nisastcr likely to 
attend our inteiforoncc, but with the means at our disposal, washing 
out tho peritoneum if necessary, wo should bo able to obnato this 

In regret to oporations on the abdominal organs in yvhicli ivo do 
not intorfero with tlio pentonoum it is sullicioiit to note that from tho 
Inraliar region w 0 can reach tho colon, where it is uncovered by serous 
mcinbrano, tho kidney, and rotropentoncal tumours^ (F 3L 0 ) 

4 Dffonnities 

(1) For club foot, SCO vol in p 42 

(2) Dunngtho last few ycare, in consoquonco of tno safety with 
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vrluch boues mav be divided, other deformities, such as knock knee 
or gimi tahjum and bowleg or qenu rarum, liaie been remedied 
ON operation Dr» Mncevion of Glasgow, Ogaton of Aberdeen, 
‘'chede of Hamburg and the prc'ent writer haic been working at 
this subject and have deiised, more csiiecialh in knock-knee, 
lanons methods of remedving the defonmti Opcntioiis arc onlj 
justifiable when the dcformiti has become chronic. During the 
ndvancing stage, when the deformiti is gcttiii" worse, when the 
bones are still cartilaginous and plastic, the evil cun be remedied 
b\ meehamcal means. This statement may be beat illustrated b\ 
a short consideration of the development of the lower limbs and 
the changes which normally take place At birth all children arc 
more or less bandi legged The child lies on its nurse’s knee with 
the soles of the feet facing one another , the tibiae and femora arc 
curved outwards , aud, if the limbs arc extended, nltliongh the 
ankles are m contact, there is a distinct space between the knee 
mints During the first yejr of life a gradual change takes place 
The knee joiuts approach one another , the femora sIoih. doivnwanls 
and inwards towards the knee joints , the tibi'e become straight , 
and the sole of the foot faces almost dirccth downwards M hilc 
these changes are occnrrm'r, the bones, which at first consist pnuci 
pallv of cartilage, are gradually becoming ossified, and in a normal 
child by the tune it Mmns to walk the lower limbs arc prep.ircd, 
both by tbeir general direction aud bv the nmditj of the bones 
which form them, to support the weight of the l>od\ If, how 
ever, the child attempts either as the result of imitation or fiom 
encouragement to walk before the nonuil bandy condition has 
passed olf, the rcsnlt will neccssanlj be either an arrest in the 
development of the hmbs or an increase of the handy condition 
If the child IS weaklv either rachitic or suffenng from any ailment 
which prevents the due ossification of the bones, or is improperly 
fed, the bandy condition may remain persistent As a rule, how 
ever in children that arc precocious as regards walking if proper 
care is taken the bandy condition will disappear witliont an v special 
treatment In a healthv child who does not attempt to walk until 
the limbs are prepared to support the weight of the oody , no further 
abnormal change takes place But in a yicaklj child in whom the 
development already described has occurred, in yvhoin the limbs as 
regards their general direction arc prepared for the supjiort of the 
bodv, but in whom the bones forming the limbs are not suflicientlv 
ossified, as in the rachitic child the shafts of the femora above the 
l^ee and the shafts of the tihw below the knee bend forwards at 
the same time a change takes place at the knee joint,~the condition 
caUed f noc/ / nee In the normal limhs, the tibns being vertical 
and parallel, and the distance between the upper extremities of the 
femora bemg greater than that between their lower extremities, the 
femora necessanlv slope inwards towards the middle hue, and there 
m therefore in even properly developed person an angle at the 
race joint If at this stage the bones are snBiciently ngid to hear 
the weight of the patient, no further clinnge takes place , but, if the 
Umbs give way and are not sufiSciently strong, the normal aiigk 
at the knee joint increases and the internal lateral ligament of 
Weknee jomt becomes stretched.— the result bemg knock kne& 
rbe condition mav he arrested in its earliest stage by an improve 
ment in the ^neral health of the child , but, if no such improve 
ment takes place, and if the child is allowed to walk, then definite 
changes occur in the hones which form the knee joint These 
changes are the direct outcome of a general law, namclv, that 
dimmished pressure results in meteosed growth, increased pressure 
in diminished gw^h The bert example of the former principle 
that ukes plwe in a child that is confined to 
^ dnmg a prolonged illness. The distorted, stunted, shortened 
Chinese lady is an example of the latter 
diminished pressnre between the internal 

® J “ pressure between the external condvle of the i 
femur and the outer condyle surface of the tibia The result i« nn 
growth of the Eternal and a tomhed 4^h of the 
^1*^ condition is mtasified, and 



at the unywr 'iiiTt'of v“° foot and 

sure on the extei^ condri^’fS^ cawe a dinunntiou in the pits 
and hv an 


a diminished growth This clfcct may he obtained by apply mg a 
weight to the lirah , and by mechanical means founded on thus 
general law cases of knock knee that nix getting worse can be im 
pro\cd At first there is an arrest in the abnormality, wliith is 
soon followed hv improytiiieut The different inethnJs that have 
been recommended for diy ision of the bones are only ncce-e.in in 
those cases in yvhich they hay e beeomc permanently distorted 
(3) Lateral cmaatiire of the snme is a deformity yvhieh occurs Spinal 
during the dey eloping jKinod of life before the bodies of the verte cnira- 
bre are fully osvihcd In young i>eoplc who are growing raiudh, ture 
and wliosc muscular system is weak, any bad habit, as, for example, 
that of standing and throwing the yvcight of the body constantly 
on one leg, pivcs nse to a droojiing of the ]h.1ms on one <idc , or, 
if, yvlicn yynting at a desk, they arc allowed to sit in a ty\isted 
position, a lateral curvature of tile sjuiie tal Cs jilaec By constant 
indulgence m llic«c liad habits the cartilaginous spmal column gets 
Sit in an ahnonnal direction In the coue-ayity of the cime there 
IS incrcaswl pressure and necessarily dinuiushcd groyvth, in the eon 
vcxity of the curve diminished pressure iMtli inuea>-cd growth 
The jnticiitt, fneiids will probably notice first tlic right scapula 
being pusheel Kaekw arils by the underlying nbh yvhich from thiir 
close attachment to the dorsal y crltbro. jorticijiate in a rotatory 
moycnicnt occurniig in the yertchri thenistUe-., and, unless incaiib 
arc taken to alter the abnormal distribution of jircseurt, the con 
dition a\ill become y\orsc and yvois-e, until complete ossification 
Lliccksthc progress of tbe deformity Ihc commonest cunature 
is one in wbicb there is a dorsal coiiicxity toivards the right, with 
the right shoiihkr higher than the left Coin^iensaton ennes in 
the opjio'itc direction form in the lumbar and cemea] regions 
Along inth the lateral mnation a rotation of the boilics of tho 
yerttbnc towards the couieMty of the ciirvt takes place their 
spinows processes uccc'Sanlj turn tow arils tlictoncaim of the curie 
Since tbe line of tbe spinous prorev-csof tbe vertebri cm be easily 
traced through the skin, their donation may mislead the snjicrfitial 
obsener as to the tnie direction in whiih eiirvatiire lias taken plate 
Vs the lateral cunation otenrs the arlitular facets along the liiie 
of the eontayity arc pressed togotlur, the line of the e facets bung 
jiostenor to the bodies of the vertebra and their iiitcrycmng elastic 
iiitcncrtcbn] disks The tesuU of this is (hat the ycrtebral 
column as n yvhole cannot fly awav loynrds the conyiMty Iho 
anterior parts of Die IhxIu s being farthest aw av from the fixed point, 
are least restrained from moy emenf, and they pxss awav to a creatcr 
extent than the iwstenor jiart< The result is a rotation of each 
Tcrtcbra in tho direction indicate)! To counteract this deformity 
in the earliest stages, the rnticnt (generally a girl) should be cn 
couMged to walk about inth a hook on her head, to retain whieli 
in position she must iieces-sanly keep perfectly creet Miucular 
exercises, to strengthen the muscles of tlic hack, ought to be en 
joined and sniwnntcndeil by tbe surgeon Diiniig the intervals of 
re-bt she should lie upon her baek on a linn boanl, and shoiihl care 
fiUij avoid taking any cxcrci-c whieh giy cs rise to weanness of tho 
muscles, for, yvhcncyer the muscles become weaned, she yvill nt- 
tenint to take up a imsifiou yvhicli throw's the strain off them on to 
her hgamentous and bony stnictiins Out of the best cxcreiscs is 
to lay the patient on her face, fix her feet, and cneounigc her to 
the mnstles of the back IV hen the ^fonnitv 
Incomes more marked the use of the trapeze should lie presenbed 
Hanging with her anus nixni the trapeze, the weight of the lower 
Iim^and peh^ will tend to straighten the siunc m a whole, neecs 
ronh diminishing the luereascd pressure upon the i..artila>nnous 
bodies of the vertehre towards tho concavity, and incrcS rtm 
pre^re betyreen the sides of the bodies towards the convexitr ^Tho 
tendency to rotation must ho counteracted lu another way The 
pehis tong fixed, clastic tonds attached to hxed imiute one in 
front of the uatient toivards her left side, another Sd lotto 

^ grasped by her right and left hands 
respccfiyely , the nght ann passing in front of^icr body the lefr 
aroi Wiind it IV lien the patient stretches both hands siinul 
taneously there wall be an untwisting of tho sniue m n 
opposite to tho ahnonnal rotation In thm “ 

mou curvature-namclj. of the dorrol remouSSThe nuM- 

a.'k'S.rKS’. 

ngid support, winch m itself has no ^ 

materalh “ssist the treatment bvDreventinf»fir*Si!!ti*'^^°il’ 
by the muscular exercises from^l^mg nul4ed 
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Tf 1C J ^ alienation of real estate 

ei^tote for life or years to him that hath an ^mediate 
estate in reversion or remainder" (Ctoke upon Littleton 
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purclmscr, nn entrj of tlic surrcndei nnd ndmittnnco being 
nindc upon the court rolls Formerly a dcMso of copj'- 
liolds could onlj ]m^e been inndo b> sm render to the use 
of fhe testitor’s Mill, folloucd by admittance of the dcMice 
The Wills Act of 1837 now allous the doMso of cop 3 holds 
without surrcndei, though ndinittanco of the doMseo is 
stdl ncLC-sMir^ A surrender must since 8 nnd 9 Vict c 
IOC be b\ deed, oveept in the case of coiijliolds and of 
surrcndei bj operition of law .Suiicndcr of the latter 
kind gcncrnllj takes jdacc bj lueigor, that is, the com- 
biintiou of the greater and less estate bj descent or other 
means w ithout the net of the pail 3 U has been dealt 
with b 3 recent legislation (see ItiMAiMiik) In Scotch 
law surrender in tho case of a lease is lepiesciitcd bj' 
renunciation Tho iicaicst approach to suircndci of n 
copjhold IS resignation ?m iniiantntium (to tho lord) or 
resignation i« faiottw (to n purchaser) These modes of 
com ewaiKo are now practical Ij superseded b> the simpler 
forms introduced b^ the Comejancing Act, 187 1 

SUlUlllV, a metropolitan count} of England, is bounded 
north b\ the Thames, which separates it from flerks niid 
Middlesex, cast b} Kent, south b} Sussex, nnd west b} 
llnmpshire Owing to the fact that it iiieliides a portion 
of Ixindon, it ranks fourth among the counties of England 
in point of iiopulation, but m point of sire it is only tho 
thirtieth, the total area being •18.‘5,120 acres, or 7)8 
i<f]unrc miles 

'I ho geological structure of tSurro} is rodeeted in its ^ 
aaricd nnd picturcs<|Uo scenery, tho channs of which are 
cnhniiced b} tho large proportion of ground still icniaining 
uncultnatcd Tho extent of common land is also ^or} 
great, a circumstance which, from its proxiniit} to London, 
must be considered ns spcciall} fortunate The northern 
j)ortion of tho count}, in tho London basin, belongs to tho 
Foceno formation tho lowci ground is occupied cliicfl} 
b\ the London ck} of tho Lower Eoceno grouj), stretching 
(with intciriiptions) from London to Fainhnm, this is 
fringed on its southoni edge b} tho plastic cln}S or Wool- 
wich beds of the same group, aihicli also appear in isolated 
jntclics at Hcadlc} near Lcalhcrhcad, nnd tho Tlianet 
siiids of tho same gron[i crop out under tho London rk} 
between Bcddiiigtoii, JJanstcad, nnd Lcatlicrhcad 3 ho 
north-western ]iortion of tho count}, colored chiefly b} 
heath and Scotch fir, belongs to tho Jliddlo Foceno gioiip, 
or Ihg^hot sands tlie Fox Hills and the bleak Chobham 
llidgcs arc formed of the upper senes of tho gioup, which 
rests upon the iniddlo beds occup}ing tho grcatci part of 
Ikgshot Heath nnd Bislc} nnd Fii blight Commons, whilo 
eastwards the commons of Cliobliain, Woking, and ]'’slior 
belong to tho lower division of tho group To tho soutli of 
the ISoceno formations tho smooth rounded outlines of tho 
chalk lulls extend through tho ccntio of tho county from 
Iki Ilham to Westerhnm (Kent) From Farnham to Guild- 
ford they form a narrow i idgo caillcd the Hog’s Back, about 
lialf a milo in breadth w ith a high northern dip, tho greatest 
clci ation reached in this section being 505 feet East of 
Guildford tho noithcrn dip decreases, nnd tho outcrop 
widens, throwing out picturesqiio summits, frequently 
partly wooded, nnd commanding widely variegated viows, 
tho highest olov ation being Botloy Hill near Titsoy, S6G 
feet Tho Upper Greensand or grey chalk marl, locally 
know n ns firestone, crops out undernenth tho Chalk along 
tho southern escarpment of tho Dow ns, and tho Gault, n 
dark blue marl, rests boneath tho Upper Greensand in tho 
bottom of the long narrow v alloy which separates tho 
chalk Downs from tho well-marked Lower Greensand lulls 
Leith Hill of this formation reaches a height of 967 feet, 
nnd fiom its isolated position commands one of tho finest 
views in tho south of England, tho next highest suinnuts 
being Hindhead Hill (894 foot) and Holmbury Hill (857 


feet) a ho southern part of tho county belongs to tho 
A\ cnldon formation of fieshwator oiigin tho lower stmta 
or Jdastiiigs beds occupy a small poition at tho south 
castorn cornei, but tho grcatci part consists of a blue oi 
browni slinly clay, amid which nro deposited river shells, 
plants of tropical origin, nnd loptihnn icniains 
'J'ho whole of tho county noith of tho Downs is m tho 
basin of the Thames Besides a niimbei of sinallci sticams, 
Its chief nfllucnts from Surrey aro the Woy at Woybnago, 
the Mole at East ifoulsoy, and the Wandlo at Wnndswoi Ih’ 
Tho Edoii, a tribiitaiy of tho Medway, takes its rise in tho 
south-east comer of Suncy 

According to llic ngnciiltuml retmns for 1880, of llio total area 
of tho poiiiil} JDD.OJl acres wero under ciiUiiatioii, 77, 053 being 
under < orn ciops, 1 1,098 under gicen crops, 2li,7‘ll lotation grasses 
118,117 jHrinanunt iwstnro, 25 J7 hops, nnd 0078 fnllon Thcio 
nro considcrablo varieties of soil, niiging fioin iilnstic clay to 
tilcnrcons earth nnd bnio loiky heath 'Jho ]i)astic elny is noli 
ndnptod for wheat, tho most Inigcly grown of tho com crops, 
occuming 20,604 ncrcs in 1880, wfiilo bnilcj, oats, nnd pease, 
which glow well on tho loamy soils in dilloient parts ol tho 
coiiiily, occupied respectuoly 15,130, 24,705, and 4587 acres, beans 
opcupving 1872 and ryo 1256 Of green crops there wero 6432 
airts iindor potatoes, 15,975 under tin nips niul swedes, 9905 iiiitn 
golds, 860 enrrots, 2660 cabbage, kobl lubi, and rape, nnd 007b 
vetches nnd other giccii crops A considorablo proiwrtion of tlio 
nrca iindor green crojis is occuiucd by tho market gnnlons on tho 
illuv ml soil along the banks of tfio Thames, especially in tho v u inity 
of TiOndon Thu total area of mirhory grounds in 1886 was 1460, 
and of ninrkot gnidens 2053 ncrcs In caily times the market gar- 
deners weio I'lcmiiigs, who intioduccd tho cnltiiro of asparagus nt 
Hattersca nnd of carrots nt Chcrlscy, for which this district is still 
famous Tho nrca under oiehnrds in 1886 was 2144 ncrcs llliodo 
diiidrons nnd azaleas nro largely giown in thonoitli western district 
of tho coiiiitv In tho m ighboiirhood of ilitchnm various mciliciiinl 
)ihmLs nro extensn ely cnltiv ated for tho London horb sellers and 
diiiggists, such ns lavender, mint, cnmomilo, nniso, rosemniy, 
lii|Uorice, hy ssoji, kc, 'J ho c ilcnrcons soil in tho iieighbonrhood 
of I'nriilmm is well ndnjitcd for hops, but this crop in biirroy is of 
minor inqiortnncc 'ihcro is a ronsidernblo nrca under wood 
(42,074 acres in 1881) Oak, chestnut, walnut, ash, and olm aro 
extensively plnntcd , alder nnd willow plantations nro coinmon , 
nnd tho Scotch fir jiropagntcs naturally from seed on tho coniiiions 
III tho north west of tlio county The oxlcnt of pastura land is nut 
great, with tho cxcojition of tho Downs, whuh nrc chiefly occupied 
ns sheep runs Dair\ farming is a moro impoitnnt industry tlioii 
cattle uediiig, largo quantities of milk boing sent to London 'J'liu 
niiniberof horses in 1886 was 0030, of which 3273 were iinbrokcii 
horses nnd marcs kept solclv for bi ceding, of cnttlo 10,086, of 
which 24,800 wore cows nnd hcifors m milk oi in calf nnd 8600 
other cattle two venrs old nnd above, of shcop 87,058, nnd of 
jugs 25,172 

Aicoiding to tho latest (1873) landowners Rctwn for England, 
Surrey was divided nmong 17,203 projirictors ])osscssiiig 808,74b 
acres nt an annual value ol £2,285,811, in addition to winch tlioro 
wero 40,0 17 neres of common lands Of tho pronnotors 12,712, oi 
nonrlv two tliinls, imsscsscd less than ono aero each, tho total which 
they owned being 2801 ncrcs Tho nverago annual rental pei aero of 
tho land nil over was about £5, 14s Od Tho following proprietors 
held over 5000 acies onch — earl of Lovelnco, 0058, crown, 7400, 
carl of Onslow , 0503, SirlV 11. Clayton, 0505, G W G Lovosoii 


Gower, 08b8 

ilanvfaelures — Tho moro im]iortnnl manufactures nro chiefly 
coniiiicd to I^mdon and its immodinto neighbourhood (seo Lonpon, 
voJ XIV ]) 832) There nro iiaper nulls nt 'Wnndsvv Ol til. Olid along’ 
tho valley of tho AVondlo thoro aro snutr, drug, and copivor nulls 
Calico blenching and prinUng nrc earned on to a small extent in tho 
samo V alley , nnd there nro also a few silk mills nnd tvnncncs Eopis, 
siintr, nnd drugs nro likowiso mnnufictured along tho banks of tho 
Mole Woollen goods nnd hosiery nio made at Godnlming, and 
gunpowder is Inigoly iiianufacturod nt Clulwoith 

Communication —In addition to tho iinvigntion by liargcs, 
stenmors plv on tho Thames ns far ns Hampton Tho Basingstoke 
Canal from Bnsiiigstoko to the Wov nt Wey bridge crosses tho north 
west coriior of tho county, and tho Suirey nnd fcmssox Canal passes 
southwards from tho Wey near Guildford to tho Ariin Surrey is 
moro completely supplied by railways tlinii any other county lu 
England, tlio London, Chatham, and Dover, the South Eastern, tho 
Lomloii, Brighton, nnd South Const, and tho London and Soutli 
Western llailwivs intorscoting it by their mam lines ns well ns by 


irious bmnchds , , , . , 

Admviislraliun and Populatimx —Surrey contains 14 humlrctls , 
10 borough of Southwark (i»p 221,94b), winch has no muiucipnl 
ivornmoiit, but for oortnm purposes is conncclcd vvath tho city of 
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London , and the municipal Iwrouglis of Godaiming (2505), Guild 
fold (10,858), Kingston upon fliames (20,648), and Rcigate (lS,6ii2) 
A considerable portion (22,472 acres, mth a pojiulation in 1881 of 
980,522) IS ivitmn tbe metropolitan distnct of London, in addition 
to ivhich there are the follonmg urban sanitary districts — ^Alder 
shot (20,155X Crojdon (78,953), Dorking (6328), East Moulscj 
(3280), Epsom (6916), Famham (44SS), Ham Common (1349), 
Hampton AVick (2164), Nen Slalden (2538), Richmond (19,066), 
Surbiton (9406), Teddington (6599), and AA imblcdon (15,950). The 
county has one conrt of quarter sessions, and is divided into twelve 
petty and special sessional diiusions Tlie central criminal court 
has jurisdiction over certain parishes in this countv The borough 
of Guildford has a separate court of quarter sessions and commission 
of the peace , the boronghs of Rcigate and Kingston upon Thames 
have commissions of the peace , the borough of Southwark is in 
eluded in the pettj sessional division of ITeivingtou , and the 
borough of Godalimng, in which the mas or and ex maj or are mngis 
trates, forms part of the petty sessional dii ision of Guildford, the 
county justices having concurrent jurisdiction. The connti con 
tains 152 cinl parishes, with parts of two othern. It is shared 
among the dioceses of Canterburj, Rochester, and AA'iiiditstcr 
Until 1885 the county for parliamentarv purposes was diiidcd into 
East, Hid, and AlTest Surrey , it is now rearranged lu six duisioii*, 
VIZ., Kingston, Mid (Epsom) Korth East (AA imblcdon), Nortli- 
AVest (Chertsej ), South East (Reigate), and South AA est (Guildford) 
The portion of Surrey formerly included in the borough of Green 
wich was in 1885 mcludcd in the borough of Deptford (KciitA , 
the borough of Guildford was disfranchised , one member was gii tn 
to Croydon, and mstead of the tiro metropolitan boroughs of 
Lamlieth and Sonthwark the following fifteen constituencies (each 
returning one member) were created — Rattcrbca and Chphniu, 
consbtutmg two divisions , Camberwell, embracing the divisions of 
North Cambenrell, Dulwich, and Peckliam , Lambeth, embracing 
the divTsions of Bnxton, Kennington, Lambeth North, and Norwood, 
Southwark, containmg the divisions of Bcniioiidscy, Rothcrhithc, 
and Southwark West, Wandsworth, and Newington, with the 
diiusions of AA alworth and AA’est Nemngton 
Since the begmning of the 19th ccntuiy the popuhtion lias in 
creased nearly 600 per cent. From 268,233 in 1601 it had increased 
by 1821 to 399,417, by 1851 to 683,082, bj 1871 to 1,091,635, and 
by 1881 to 1,436,899, of whom 683,228 were males and 753,671 
females. The number of persons to an acre is 2 90 and of aetes to 
a person 0 34 AA'ithin the last decade the increase lias been 35 X 
per cent ., — much neater than tlie increase in the general town 
population of England and AA’ales, winch was 19 63 per cent tlie 
whole population being only 14 34 Ncarlj tiro 
1 of the population bSong to the metropolitan 

dutnet of London, but the suburbs of London extend practiculli 
tlnongbont the water part of the county, its increase in popu 
lation bemg chiefly due to the budding of nsidenccs for those who 
nave business or professional interests in London 
fltstorp ond jlntigiiitics — Notwithstanding its proxiraiti to 
^ndon, Surrej Iim been associated with few gt4t events in 
English hirtoty ^man remains haa c lieen discovered at Albun , 
Kingston, Titsej, AVoodcotc, and a few other places, hut none arc 

hills them am romains of 
ramps of either Roman or British origin The Roman Stano 
Street from London to ^iche-ster in Susses passed by Kingston 

SnLr j During the Saxon penod 

“t?® of the South Saxons and 

afterwards of V essex Its name Surnei or “south kinedom ’’ has 

*9uth of Londoner south of 

lisps 

the Cistercians in En-'^nd. f)*® 9?>'hest house of 

bishop of AA inchester'’ ne ^’'ham GiDTord, 

Cale 1.1 his Scnplorct and pnblished by 

ChronxeUs, are supposed to have of 

name of his first novd. The ^ Sir^alter Scott the 

vaned kind, and has no “f o 

more intcrcstmg churches^w <■ ■hj'oog the 


discovered during restoration in 1870 , Compton, vvIulIi, though 
mentioned in Domesday, possesses little of iLs onginil artlutctturc, 
but IS worthy of notice for its two stoned chancel, and its carve*! 
wooden balustrade somionntiiig the jKunted Transition Nonnaii 
arch which separates the nave from tilt chaiictl , St Mnrv’s, Guild 
ford, containiu" examples of Norman, Karlv > nglish. Decorated, 
and Perpciidiciilar, but is of interest chiclly for the grotesque carv- 
ing on the corbels of the aisles niid the coloured nii Jalliniu, on the 
roof of the north chaiKsl , Leigh, Perpendicular, po -.csciu" soiiio 
very fine brasses of tbe 15tli century , Liiigliclil, Perpendicular, 
contaimng ancient tombs and brasses of tlic Cobliains, Ockham, 
clucfiy Decorated, with a lofty embattled tovver, containing the niau 
Eolcum of Lord Chancellor King (d 1734), with full length statue 
of the clianccllor bv Rysbroeck , Rcigate, eliicilv Pctprndicular, 
but with Transition Norman pillars in the nav e , btokc d Alicnmn, 
Early Fnglisli, with the earliest extant English bra.ss, that of ‘!ir 
Jobnd Abemon, 1277, aiidAAokiiig, Decorated, with E.irlv Engli-li 
chancel Of old castles the onlv examples arc Famliam, occupital 
as a jialaec by tlie bisliojis of AA inclicstcr, ongiiiallv built bv 
Hcnn of IMois, and restored bv Ilenrv III , and Guildford, with 
a strong quadrangular Norman keep Ancient domc.-.tic nrchitcet 
ure is, lion ever, well represented, the examples including Bedding 
ton Hall, now a female orphan asylum , the ancient mansion of the 
Carews, rebuilt in the reign of Queen Anne, but still retaining tho 
hall of the Elizabethan unilding , Crowhurst Place, Amilt in the 
time of Henry A 11 , the ancient scat of the Gavnicsfords, and Ire 
qucntlv vnsited by Ilenrv A III , portions of Crovdoii Palace, an 
ancient scat of the archbishops of Cautcrhnrv , tiic gate tovver of 
Esher Place, built by AA ilham of AA av nllctc, hisho]. of AA inchester, 
and repaired by Cardinal AA ohty , Arehbishoi. Abbot’s ho-pitnl, 
Gmldfotd, in tlic Tudor style , the fine old Elizalictltau house of 
Losely near Guildford , Conlev House, Clicrt«cv, oiaginallv of tho 
time of James I , inhabited by the poet Cowlev from tlie Rcstora 
tion till his death , Smallficld Places now a fnniiliouse, at one time 
Hie scat of Sir Edward B\sshe, garter king at arms , and Suftoii 
Place, dating from tho tune of Hcnn Mil , pos-scssing cm ions 
mouldings and ornaments in terra-cotta. Among the eminent 
(icTsous special Iv connected with Surrey mav be inentionid Gcoigc 
Abbot, atchbialiop of Canterbun, the son of a iloth worker in 
Guildford, Arthur Onslow, bom at Alcrrow in 1091, uho Ixbiuid 
member for Guildford and sneaker of the Hou.se of Commons , Sir 
William Temple, who had Ins residence at Moor Park, where he 
died in 1699 , Sir Nicolas Carew, beheaded for consjnracv in 1549, 
and other members ofthofaimlv, who had their aiiee-tral sc.at at 
Bcddington , John Evelyn, the dianst, who was bom at AAotton 
m 1620 , Afalthns, the political economist, who v\a.s bom at the 
Rooke, near the same place, in 1766 , AAilliaw Cobbelt, who was 
wra near Farnhnm lu 1762 , Home Tookc, who was bom at 
AA estrainstcr, wrote Ins well known book at Pnrlcv, and dicil at 
Wimbledon in 1812, the liistonan Gibbon, who was liorn at 
Putney in 1737, which was also the birthplace of Cromwell tho 
minister of Henry A JII 

jrfaWandWliItakcr* Twitnjw o/ 7/>n</on 
^ tlic Si.rrrjr 0 / tTiiiW Ainjrfin rrrg 


&UEREY, Hesbi Hoav vnu, Earl of (1516?-ir»47), one 
of the leaders in the poetic movement under Henry VII r 
tout heralded the great outburst of tho Elizabethan iieriod 
Of his personal life outside his poetiy only tlie barest out- 
line IS known, and till comiiarativ ely of late even tlint 
ontlme w as not free from confusion Three different men— 
the grandfather of the poet, his father, and the poet him- 
self— bore the title withm a penod of ten or eleven years 
and at one time the poet was confounded vnth his ^nd- 

^ battle of 

T?® tivo years 

luSiplf ^ "^1 S^n^atlier who distinguished 

himself at Flodden under the title of tlie earl of Surrer 
and was created duke of NorfoUc as a reward for S 
service^ surrendenng the title of Surrey to Lis son the 
poets father, for his lifetime Although the noet has 

duL ® natural son, Henry FiSm 
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soiiictiiucs *5111(1 tlint tho t^\o 'wcro educated together at 
Windsor, but tho sueet coiupaiuonsliip to uliich the poem 
refers, vhen the two jouths “ho^cd” in tho large green 
courts “with 03 ca cast up into tho maiden’s towci,” belongs 
to the last 3 car of ritzro3’s shoit life Wicther or not 
Surrey was educated from literal childhood with a king’s 
son, ho was certainly educated with the care foi litcrar} 
cultuio which about that timo became common in the 
households of English noblemen, and, ns tho fashion 
was, he was sent, after passing througli Cambridge, to 
complete his education 111 Italy ’Pho tradition that ho 
made tho tour of Europe ns n knight-errant, upholding 
against all comers tho superiority of his mistress Geraldine, 
has no extrinsic e\idoiico 111 its fa^our If Geraldine was, 
as IS commoiil3' supposed, Elirnbcth Fitzgerald, a daughter 
of tho carl of Kildare, she was but n child of seven or eight 
3 cars w hen Surrey sot out on his tra% els Tho legend about 
Ins knight-errantr3 is probably onl3' a sign of tho extent to 
which his chnalrous personality and jioctry fascinated the 
imagination of his own and tho next generation The 
ciiuiicii(.c of the Howards at Henr3’3 court was eiidenccd 
in mnn3’^wa3s in tho festnitios at tho king’s marriage 
with Anno of Clcics, Siirrc) was the leader of one of tho 
sides at the tournament, and two 3 cars later his cousin, 
Catherine Howard, betaine the king’s fifth wife Siirrc3 
took an actnc part in the insignificant wars of Henry’s 
later 1 car's, accompanied tho expedition, led by his father, 
which ra^agcd tho south of Scotland in 1542 , and held a 
command in tho French expedition of 1544 Wien tho 
king’s death w as know n to bo near, the duko of Nortolk 
was suspected of aiimiigat tho throne, and Surre3'’sown 
haught3 and ostentatious maiiners tountonanced the sus- 
picion A month before the king’s death both were 
arrested and lodged 111 the Tower, and 011 13 th January 
1 547 Surrey was brought to trial for high treason Tho 
mam charge against him was that he had “falscl3, inali- 
C10USI3, and treacherousl3 set up and boriio tho arras of 
Edwarii the Confessor ” His plea that tho arms belonged 
to Ills aiiLCstors was probably not accepted ns an extenua- 
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I tion of tho offence A common lury found him giulty, 
and ho was executed on Tower Hill on 19 th Januan 
I , poems, which Imd hcon one of tho occiinitions of Ins crowded 
hfo, firet appeared m print m Todd’s Mitcellanij in 1657 On the 
title page of tins iiiemorablo publicatioii Surrey’s name stood hrst 
but this was prolmblj 111 dcloicii(.o to his rank, AVjatt was the 
first in ]K>iiit of time of llenr3'’s “courllj makers” (see 3 Vi vrr) 
Surro}, indeed, o\prcssly acknowledges Alntt, who was seiernl 
jears his soinor, as his imstcr m pootr} Stoutg, howeior, that 
tlitir poems wore firet published ni tho same loluinc, maiij jeirs 
after the clonlh of Loth, tlicir names can Jievor bo disnssociatod, 
and it must alwajs bo hard to soy which was the leader 111 tho 
ranous new and beautiful forms of icrso which Todd’s jUivellainj 
lutrodutcd into English poetry Surroi a oiilj luiqncslionablo 
distinction ns a mctiician lies outside tho Mtsccllany his trails 
latioii of tho second and fourth books of tho ^neid into blank i oret 
— tho llii>t attempt at blank \cino in English — was published 
semntelj bj Tottel 111 tho same jeai but Tiis sonnets (in vaiious 
schemes of lorso), his elogi on tho death of Sv^ntt (m olcgiai, 
stn\ cs shut in by a final couplet), his pastonl poem (a lo\ ci s 
complaint put into tlm mouth of a shepncid), and his Ijrics 111 
liiclicr measures are all ovtronielj interesting cxiitnmcuts, aiul 
sen cd ns models for moro than one generation of cointlj singers 
and sonnctcois In form ns well ns in substance Surro} and Ins 
(Oinpeers woio Inigcly indebted to Italian predecessors, most of 
his poems nro 111 fact translations 01 adaptations of Italian originals, 
Tho tone of tho lo\o scntimont was new 111 English pootij, \ory 
dincrent 111 Its earnestness, passion, and fantastic c\tra\ nganco 
from the lightness, gaiety , and humour of tho Chaucerian school 
In this rasiicct TodeVs Miscellany helped to educate the English 
muso for tho triumphs of tho tragic drama Surroi’s own con 
tributioiis nro distinguished b} their C02iious and impetuous 
eloquence and sweetness 

SUEROG ATE is a deputy of a bishop or an ecclesiastical 
judge, acting in tho absonoe of his principal, and strictly 
bound by the aiithoiity of tho latter At present the chief 
duty of a surrogate is the granting of marriage licences 
Quito lecontly judgments of tho arehes court of Cantcibury 
Jiai e been debt ered by a surrogate The office is unknow n 
111 Scotland, but is of some importance m the United States 
In tho State of New York tho surrogate’s court is a court 
of record, with jurisdiction o\er the administration of tho 
personal estate of a deceased person and certain other 
matters In Now Jersey tho surrogato is an official of 
the orphans’ coui’t, grants unopposed probates, (be 
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S UBYEYING IS the art of determining tho relate e 
positions of prominent points and other objects on 
the surface of tho ground and making a graphical delinea- 
tion of tho included area Tho general principles on 
which it IS conducted, nro in all instances the same cci- 
tain measures are made on the ground and corresponding 
measures aio protracted on paper, on a scale which is fixed 
at whatever fraction of tho iiatumi scale may bo most 
np2>ropriato in each instance Tho method of operation 
■\aries with tho magnitude and importance of the survey, 
which may cmbraco a vast ompiro or bo restricted to a 
small plot of land All surveys rest primarily on linear 
measures for direct determinations of distance , but these 
are tisuallj largely supplemented by angular measures, to 
enable distances to be deduced by tho principles of geome- 
try which cannot bo conveniently measured oa er tho suifaco 
of tho ground where it is hilly or broken The nature of 
a survey depends on the proportion which tho linear and 
the angular measures bear to each other , it may be pmely 
linear or even purely angular, but is generally a combina- 
tion of both methods Thus in India thcie are numerous 
instances of large tracts having been surveyed by tho i>uroly 
linear method, 111 tho counso of the re^ enuo sur\ oys which 
w ere imtmted by the native Governments The operations 
w ere conducted by men who had no knowledge of geometry 
or of any other measuring instrument than tho rod or diain, 
and whose principal object was the determination of fairly 


accurate areas , their methods sufficed for this purpose and 
were accepted and perpetuated for many years by the Euro- 
]i(4iii ofhtcrs to whom tho roicnuo assessments became 011- 
’ trusted after the subversion of tho natii 0 rule In India, 
too, there are extensive tracts of country' which haie been 
sun 03 ed by the purely angular method, either because tho 
ground did not jiermit of the chain being emploj'cd with 
adTOiitago, as in tho Himalayan mountains and hill tracts 
generally', or because the chain was considered politically 
objectionable, ns in native states where it would ha^o been 
regarded w'lth susjncion 

Su^^ ej's of any great extent of country w ere formerly 
constructed on a basis of points whoso positions w'cre fixed 
astrononiicallj, and in some countries this inolhod of ojiera 
tion 18 still of necessity adojited But points w hose rclat n 0 
positions have been fixed bj a triaiigulation of moderate 
accuracy present a 111010 satisfactory and reliable basis, 
for astronomicnl obsorintions are liable, not oiilj to tho 
well-known intrinsic errors which nro caused by uncer- 
tainties in the catalogued places of the moon and stars, 
but to external eriors arising from deflexions of the plumb 
lino under the influence of local attractions, and these of 
theinsches matciiallj' exceed tho errors which would be 
generated in a fairly' executed tiiangulntion of a not ex- 
cessue length, say not exceeding 500 miles The Erciith 
Jesuits who made a suriey of China for tho emperor about 
1730 appear to have been the first deliberatelj to discard 
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the astronomical and adopt the tngonometriTOl basis In 
India the change vras made in 1800, Yrhen ^vhat m known 
as the Great Trigonometrical Survey was initiated by Major 
Lambton — ^with the support of Colonel IVellesIey, after- 
vvards Duke of WeUmgton-ns a means of connecting the 
several surveys of routes aud districts which had already 
been made in various parts of the countrj, and as a basis 
for future topographj This necessitated the inception of 
the survey as an undertaking calculated to satisf j the re- 
quirements of geodesy as well as geography, because the 
latitudes and longitudes of the points of the tnangulation 
had to be determined for future reference, — as in the case 
of the discarded astronomical stations, though in a different 
manner, — by processes of calculation combining thtf results 
of the tnangulation with the elements of the earth’s figure 
The latter were not then known with much accuracy, for so 
far geodetic operations had been mainly carried on m 
Europe, and additional operations nearer the equator were 
much wanted , the survey was conducted witli a new to 
suppl j this want Thus a high order of accuracy was aimed 
at from the very first In course of tunc the operations 
were extended over the entire length and breadth of Hin- | 
dustan and beyond, to the farthest limits of British sway , 
they cover a larger area than any other national surrey 
as yet completed, and are very elaborate and precise Thus, 
as tnangulation constitutes the most appropriate basis for 
survey operations generally, a short account will be given 
of (1) the methods of the Great Tngonometrical Sunej'of 
Tndia This will be followed by accounts of (2) traversing 

as a basis for survey, (3) levelling, (4) survej of interior 
detail, (3) representation of ground, (6) geographical recon- 
naissance, (7) nautical sun eying, (8; mapping, (9) map 
printing, (10) instruments 

L Great Trigonometric vt, Survey op Indi i 
1 General Outlines — Primarily a network was thrown 
(times over the southern peninsula The triangles on the central 
mendian were measured with extra care and checked by 
base-hues at distances of about 2’ apart in latitude m order 
to form a geodetic arc, with the addition of astronomi- 
cally detenmned latitudes at certain of the stations The 
hase-lmes were measured with chums and the principal 
angles with a 3 foot theodohte, which, however, was badlj 
damaged almost at the outset by an accident to the 
azimuthal circle The signals were cairns of stones or poles 
The chams were somewhat rude aud their units of length 



had not been detenmned ongmally, and could not be after 
wards ascertamei The results were good of their kind 
and sufficient for geographical pmposes, but the central 


meridional arc— the “great arc”— was eventually deemed 
inadequate for geodetic requirements A suponor instru- 
mental equipment was introduced, with an improved moflut 
ojieiandt, under the direction of Colonel Everest jn 1832 
The network system of tnangulation was superseded by 
mendionnl and longitudinal chains taking tbc form of grid- 
irons, and resting on base lines at tlic angles of the grid- 
irons, as rciiresentcd in fig 1 For convenience of reduc- 
tion and nomenclature tbc tnangulation west of incridinii 
92* E bas been divided into five sections, — the lowest 
a tngon, the other four quadnlutcrols distmgiushed by 
cardinal points winch have reference to an obscrv atory'- 
in Central India, the adopted origin of latitudes In the 
north-cast quadrilateral, which was first measured, the 
incndioiml chains arc about one degree apart, tins dis- 
tance was latterly much increased, and eventually certain 
chains — ns on the !Malabar coast and on meridian 84° in 
the south-east quadrilateral — were disjicnscd with, because 
1 good secondary tnangulation for topograjiby had been 
accomplished before tbey could be eoinmcnccd 

2 Modem JSa'^c-Lvus — ^.Dl these were measured with Base 
the Colby apparatus of compensation Inrs and iincroscope>. h"” 
Tlie bars, 10 feet long, were set up honrontally on tripod 
stands , tlie microscopes, G incbcs njnrt, w ere nioiintcd in 
pairs revolving round a v crtical axis and w ere set up on 
tnbrachs fitted to tlie ends of the bir» Pix bars and fiv c 
central and tw o end pairs of niicroscojies — tbc latter vnth 
tbcir vertical a\cs perforated for a look-down telescope — 
constituted a complete apparatus, measuring 63 feet be- 
tween the ground pins or registers For explanation of 
compensation sec E vPTn, Figurf or the, vol vii p fiOfi 
Compound bars are necessarily more liable to accidental 
changes of length than simple bars, tbey were tbereforo 
tested from time to time by comparison w itli a standard 
simple bar, the microscopes were also tested by compari'-on 
with a standard 6 inch scale At the very first base-line 
the compensated bars were found to be liable to sensible 
variations of length with the dmmal variations of temper- 
ature, these were supposed to be due, not to error m 
effecting the compensation, but to the dificrcnt tlicmial 
conductivities of the brass and the iron components It 
became necessary, therefore, to determine the mean daily 
length of the bars very precisely, for which reason they w ere 
systematically compared w itli the standard before and after, 
and sometimes at the middle of, the base hue measurement 
throughout the entire day fora space of three days, and 
under conditions ns nearly similar as possible to those 
obtaining during the mcasuremout Eventualh ther- 
mometers were applied experimentally to both components 
of a compound bar, when it was found that the diurnal 
variations in length were priucijially due to dififcrcnce of 
position relatively to tbc sun, not to dificrcnco of con- 
ductivity, — the component nearest the sun acquiring lieat 
most rapidly or parting with it most slowly, notwathstaiid- 
ing that both were in tbc same box, which was always 
kept under the cover of a tent and carefully sheltered 
from the sun’s rays Happily the sy stematic comparisons 
of tue cojiipouiid bars with the standard were found to 
give a sufficiently exact determination of the mean daily 
length An elaborate investigation of theoretical prohablo 
errors at the Cape Comorm base showed that, for any base- 
line measured os usual without thermometers m the com- 
pound bars, thep e maybe taken an + 1 5 millionth parts 
^ excluding unascertamable constant errors, 
ana that on introducmg thermometera into these bars the 
pe was diminished to ± 0 o5 milbonths 

n a bflsedine measurements the weak point is the 
determination of the temperature of the bars wlien that of 
toe atmosphere is rapidly rising or falling, the thermo- 
ers acquire and lose heat more rapidly than the bar if 
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their bulbs nrc outside, and more slonly if inside the bar 
Thus there is nh\a3s more or loss lagging, and its effects 
arc onij' eliminated when the uses and falls are of equal 
amount and duration, but as a rule the rise gcnerall} 
predominates greatlj' during the usual houra of nork, and 
whenever this happens lagging may cause more error in a 
base line measured vith simple bars than all other sources 
of error combined In India the probable ni crago lagging 
of the standard-bar thermometer was estimated as not less 
than 0” 3 Fahr , corresponding to an error of - 2 millionths 
in the length of a base-line measured n itli iron bars With 
compound bars lagging vould bo-inuch the same for both 
components and its influence would consequently be ehnii- 
nated Thus the most perfect base-line apparatus would 
ceem to be one of compensation bars w itli thennometers 
nttaclicd to each component , then the comparisons with 
the standard need only bo taken at the tunes when the 
temperature is constant, and there is no lagging 

3 Factor of Fjrjuinsiou of Standard Jiai — ^This was 
first determined in 1S32 bj measuring the increment in 
length between temperatmes of 76" and 212* Fahr , in 
1S70 the increment between 52" and 96" was measured, 
the results indicated an increase of evpansion with tem- 
perature They were therefore combined on the empirical 
assumption that the expansion is the sum of two terms, — 
the first r tunes the tciiipcraturc, the second y times the 
square of the temperature , v and v v ere then determined 
from the two equations of condition giien bj the two sets 
of measurements The resulting \nluo of the expansion 
at 62" was found to bo 5 per cent less than the proviouslj' 
denied lalueattho mean temperature of 144", thus show- 
ing the importance of emplojiug a factor larj mg with the 
mean temperature of each base-line, and this was done 
in the final reductions 

4 Plan oj Trtangulation — ^This was broadlj a sjstom 
of internal meridional and longitudinal chains with an ex- 
ternal border of oblique chains following the course of the 
frontier and the coast lines The design of each cltain 
was necessarily much influenced bj the physical features 
of the coiintrj over which it was carried The most difli- 
cult tracts were plains of great extent, deioid of anj coni- 
iiianduig points of new, in some parts covered with dense 
forest md jungle, malarious and deadlj, and almost unin- 
habited, in other parts coiered with towns and ullages 
and umbrageous trees, — the adjuncts and concomitants of 
a teeming population In such tracts tnangulation ivns 
impossible except bj constructing loftj towers ns stations 
of obsciiatioii, raising them to a suflicicnt height to oicr- 
top at least the earth's ciiriature, and then either increas- 
ing the height to surmount all obstacles to mutual nsion, 
or clearing the hues, both of which were laborious and 
cxjiensiie processes Thus in hillj and open country the 
chains of triangles were generally made “double” through- 
out, t e , formed of polj gonal and quadrilateral figures, to 
giie greater breadth and accuracj , but in tracts of 
forest and close country they were caiiied out as series of 
single triangles, to gii o a ininimuni of labour and expense 
SjTnpietrj' was secured bj' restricting the angles botwoon 
the limits of 30" and 90° The aicrage side length was 
30 miles in hill countrj and 1 1 in the plains , the longest 
principal side was 62 7 miles, though in the sccondarj 
tnangulation to the Himalaj an 2>eaks there weie sides 
exceeding 200 miles Long sides w ere at first considered 
desirable, on the jirineyilo that the fewer the links the 
greater the accuracy of a chain of triangles , but it was 
eientually foimd that good observations on long sides 
could onlj' be obtained under excejitionally faioiirablo 
atmospheric conditions, which were of rare occurrence 
The sides were therefore shortened, wherebj the obseria 
tions were much uuproi cd and accelerated In plains the 
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ength was governed by the lioight to which towera could 
be tom eniently raised to surmount the curvature, under 
the well-knoivn eondition, height m fcet= = x square of 
the distance in miles, thus 24 feet of height was needed 
at each end of a side to oiertop the curvature in 12 miles 
and to this had to bo added whatcier ivas required to 
biimiount obstacles on the ground In Indian plains re 
fraction IS more frequently negative than positive during 
sunshine, no reduction could therefore be made for it 

6 Selection of Sites joi Stations — This, a very simple Sites for 
matter m hills and open countrj', is often i ery difiicult m stations 
plains and close country In the early operations, when 
the great nrc was being earned across the wide plains of 
the Gangotic valley, which are covered with ullages and 
trees and other obstacles to distant vision, masts 35 feet 
high were earned about for the support of the small re- 
connoitring theodolites, with a sufhciency of poles and 
bamboos to form a scaffoldmg of the same height for the 
observer Other masts 70 feet high, with arrangements 
for displaj'ing blue lights by night at 90 feet, were erected 
at the spots w hero station sites were w anted But the cost 

of transport was great, the rate of progiess was slow, and 
the results ivere unsatisfactory Eventually a method of 
touch rather than sight was adopted, feeling the ground 
to search for the obstacles to bo molded, rather than 
attoin 2 >ting to look over them, the “rajs” woi-e traced 
cither bj' a minor tnangulation, or by a traierse with 
theodolite and perambulator, or by a sinqile alignment of 
flags The first method giies tuo direction of the new 
station most accuratclj , the second searches the ground 
most closely , the third is best suited for tracts of unin- 
habited forest 111 whicli there is no choice of either lino or 
site, and the required station may bo bmlt at the inter- 
section of the two trial raj's loading up to it As a rule 
it has been, found most economical and expeditious to raise 
the towers only to the height necessary for surmounting 
the curvature, and to remove the trees and other obstacles 
on the hncs 

6 SU iictine of the Pi inoipal Stations — ^Each has a cen-Pnnclpal 
tral masonry pillar, circular and 3 to 4 feet in diameter, stations 
for the supjiort of a largo theodolite, and around it a lilat- 
forni 14 to 16 feet square for the observatory tent, observer, 
and signallers The pillar is carefully isolated fiom the 
platform, and when solid carnos the station mark — a dot 
surrounded by a cuclo— engmv ed on a stone at its surface, 
and on additional stones or the rock in situ, in the normal 
of the iqqier mark , but, if the height is considerable and 
there is a habihty to deflexion, the pillar is constructed 
vvitli a central vertical shaft to enable the theodolite to bo 
plumbed ov or the ground-lev ol mark, to which access is 
obtained through a jiassago in the basement In early 
jears this jirecaution against deflexion was neglected and 
the pillars were built solid throughout, whatever their 
height, the surrounding jdatforms, being usually con- 
structed of Biin-diied bricks or stones and eartli, were hablo 
to fall and jircss against the jullars, some of which thus 
became deflected during the rainy seasons that interv ened 
between the jicnods during wluch ojierations were arrested 
or the commenceincnt and close of the successiv o circuits of 
triangles In some instances displacements of mark occurred 
of which the magnitudes were not ascertainable, but were 
estimated ns equivalent to ji c 's of about +9 inches in the 
length and ±2" 4 in the nriiniith of the side between any 
two deflected towers, and, as these thcoietical errors are 
identical with what may bo expected at the end of a 
chain of 36 equilateral triangles in which all the angles 
have been measiirad vv ith n ji c = ± 0” 5, the old triangiila- 
tion over solid towers had evidently suflered much more 
from the deflexions of the towers than from errors in tho 
measurements of the angles WJJ 88 



Theo- 

dolites 


698 


S U R V E Y I Is G 


[tpia>colation 


7 InHnments Jor ifenrurxng Pnnripnl Angles — Large 
tieodolites "vrere invamWj employed. Repeating circles 
■were higUy thought of by French geodesists at the time 
•when the operations in India were being commenced , but 
they -were not used in the survey, and hai e now been gener- 
ally discarded 

The pnntijial theodolites are somewhat similar to the 
astronomer s alt azimuth instrument, but rnth larger azi- 
muthal and smaller vertical circles, al'O "with a greater 
base to give the firmness and stability which are required 
in mea.‘'unng horizontal angles The azimuthal circles 
have mostly diameters of either 36 or 2-i inches, the ver- 
tical circles ha-ving a diameter of 18 inches In all the 
theodolites the base is a tribrach restmg on three levelling 
foot-screws, and the circles are read by microscopes , but 
in difierent instruments the fixed and the rotatory parts of 
the body vary In some the vertical avis is fixed on the 
tribrach and projects upwards , in others it revolves in tlic 
tribrach and projects downwards In the former the 
azimuthal circle is fixed to the tribrach, while the tt\cscoi«s 
pillars, the microscopes, the clamps, and the tangent <icrews 
are attached to a diW revolving round the vertical avis , 
in the latter the microscopes, clamps, and tangent screws 
are fixed to the tribrach, while the telescope pillars and the 
azimuthal circle are attached to a plate fixed at the head 
of the rotatory vertical axis The former system — called 
that of Hinng mKros’-opes — ^permits the vertical axis to be 
readdv oiiened out and cleaned, and presents the same clamp 
and tangent screw for employment dnnng a round of angles- 
the latter — the system of ti nd mtet O'^i'ojys — necessitates the 
removal and replacement of all the microscopes, clamps, 
and tangent screw's whenever the axis is cleaned, which is 
seiy troublesome, and it presents three sets of clamps and 
tangent screws for successive employment during a round 
of angles, which is a departure from true differentialitj 
The vertical axis is perforated for centrmg over the station 
mark with the aid of a “ look-down telescope ” instead of 
a plummet The azimuthal circle is inaanably read by an 
odd number of microscopes, either three or five, at equal 
intervals apart The telescope rests "with its pivots in Y’s 
at the head of two pillars of a sufficient height to enable 
It to be completely turned round in altitude The vertical 
circle IS fixed to the transit axis of the telescope, and is 
read by two microscopes 180° apart, at the extremities of 
arms projectmg from one of the pillars The stand is a 
■well-braced tnpod, carrying an iron nng on which the theo- 
dolite rests and may be turned round bodily whenever de- 
sired, as for shifting the position of the zero of theaziniutbal 
circle relatively to the pomts under observation The nD» 
broad and of the same diameter as the circle 
of the fwWrewB of the theodohte In some instruments 

rnLiZnZZ" ""S, b^t the instru- 

nid nf off the nng and turned round •with the 

tW ^ apparatus m the centre of the stand In others 
grooxes at the angles of an iron tnangle which 

^ position by hand 

thns with the stand well levelled in the first instance the 

til Mai^r^onnf theodolites were packed m two cases, 
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8 StqnaU — Caims of stones, poles, or other opaque Sisnak. 
signals were primarily einplojed, the angles being measured 
by day only , eventuallj it was found that the atmosphere 
was often more faiourablc for oh=emng by night than by 
day, and that distant pomts were raised w ell into view bj 
refraction bj night which might he iniisiblc or only seen 
■with difficulty by day Iiamps were then introduced of 
the simple form of a cup, 6 inches in diameter, filled with 
cotton seeds steeped in oil and resin, to bum under m 
inverted earthen jar, 30 inches in diameter, with an aper- 
ture in the side towards the observer Subsequently tins 
contrivance gave place to the Argand lamp with parabolic 
reflector , the opaque day signals were discarded for helio- 
tropes reflecting the sun’s rays to the ob'crver 'Tlie in 
trodnction of luminous signals not only rendered the night 
as well as the day av ailablc for the observations but changed 
the character of the operations, enabling work to lie done 
dnnng the drj and healthy season of the j ear, when the 
atmosphere is gcnerallj hazy and dust-laden, instead of 
being Tc.st'ncted as foTmevly to the tavwx awd wnhealthj 
seasons, when distant opaque objects arc best seen A 
higher degree of accuracy was also <^^cnred, for the lumi- 
nous signals were invanably displayed through diajihragms 
of apiiropnatc aperture, tmlj centred over the station 
mark , and, looking like stars, they could be observed with 
greater precision, whereas opaque signals arc always dmi 
in comjianson and arc liable to be seen exccntricallv when 
the light falls on one side 

A signalling jiarty of three men was usiialh found sufh- 
cient to manipiilato a jviir of heliotropes — one for sin'dc, 
two for double reflexion, according to the sun s position— 
and a lamp, throughout the night and day lleliotropers 
were aKo employed at the observing stations to flash in- 
structions to the signallers. 

^ Uonzontal Angles — The theodolites wereMcasnr- 

imanably set up under tents for protection against sun inghon 
wind, and ram, and centred, levelled, and adjusted for the““V*' 
runs of the microscopes Then the signals vv ere observed 
in regular rotation round the horizon, altcmatelv from 
nght to left and iice teria , after the prescribed ininununi 
number of rounds, either two or three, had been thus 
measured, the telescope was turned through 180°, liotli 
in altitude and azimuth, changing the position of tile face 
ot the vertical circle relatively to the observer, and further 
rounds were measured, additional measures of sincle 
angles -were taken if the prescribed observations were not 
sufficiently accordant. As the microscopes were invanably 
equidistant and their number was always odd, either three 
or fire, the readings taken on the azimuthal circle durmg 
the telesc^e pointings to any object in the two positions 
of &e vertical circle, “face nght” and “face left " were 
made on twice as many equidistant graduations ’as the 
MinW of microscopes The theodolite was then shifted 

ring on the 

head of the stand, which brought new graduations under 
the zmcroscopes at the telescope pointin"s then fnr+lif-r 

hnS , process was repeated as often as 

shifts of" pSVoTbema'l'id^hy^equ'T^^^^ 
equidistant graduations*’ under th ^ ^ bnnging 
the snccessivTtelescope TOinSn.^ i microscopes during 
obiect Bv theco ^ pointings to one and the same 
graduation^wer^eJj^”^^™^"*^ penodic errors of 

that were read niunerous graduations 

Sion, and the mime accidental errors of diva- 

the errors of rounds of measures to mmuuize 

personal causes ansing from atmospheric and 

times , m procednro at different 

amgs J 1 stands for the number of microscopes 
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o\cr the azimuthal cirdo of the theodolite, Z for the number of 
the zero settings of the circle, N for the number of graduations 
brought under the microscopes, A=360°— N, the arc between the 
graduations, R the presennod number of rounds of measures, 
and P=R X Z, the minimum number of telescope pointings to any 
station, excluding lepetitioiis for discrepant observations — I 


ririrol 

M 

z 


A 

1 ^ 

1 ^ 

1830 45 

1845 55 

1855 SO 

6 

5 

8 

10 

10 

12 

40 

50 

50 

30 

9“ 0' 
7“ 12' 
7° 12' 
10° 0' 

3 

2 

3 

3 

' 24 

20 

80 

30 


Under tins sjstcm of procedure tlio instiumental and 
ordinarj errors are practically cancelled and any remaining 
erior is most probably duo to lateral refraction, more 
csiiecially Mlicn the lays of light graze the surface of the 
ground The three angles of a\ ery triangle ere always 
measured 

10 Ycrhral Angh'i Jtej) action — ^Tho apparent alti- 
tude of a distant point is liable to considerable variations 
during the tM entj -four hours, under the influence of changes 
111 the density of the lover strata of the atmosphere Ter- 
restrial refraction is very capricious, more particularly v hen 
the rays of light graze the surface of the ground, passing 
through a medium which is liable to extremes of rarefac- 
tion and condensation, under the alternate influence of the 
sun s heat radiated from the surface of the ground and of 
chilled atmosiiheric i apour When the back and forward 
A erticals at a pair of stations are equally refracted, their 
difference gn es an exact measure of the diflercnce of height 
Tint the atmospheric conditions are not always identical at 
the same moment everywhere on long ray s which graze the 
surface of the ground, and the ray between two recipro- 
cating stations 18 liable to be differently refracted at its 
extremities, each end being influenced in a greater degree 
by the conditions prevailing around it than by those at a 
distance , thus instances arc on record of a station A being 
iinisible from another B, while B was xisiblo from A 

‘\Mien the great arc entered the plains of the Gangctic 
x'alley , simultaneous reciprocal verticals were at first adopted 
with the hope of eliminating refraction , but it was soon 
found that they’ did not do so sufficiently to justify the 
expense of the additional instninients and obsen ers After- 
xiaids the back and for\\nrd verticals were observed as the 
stations w ere visited lu succession, the back angles at as 
nearly ns possible the same time of the day as the forward 
angles, and always during the so called “time of nuniniiim 
refraction,” w Inch ordinarily commences about an hour after 
apparent noon and lasts from two to three hours The 
apparent zenith distance is always greatest then, but the 
refraction is a minimum only at stations which are well 
elevated above the surface of the giound , at stations on 
plains the refraction is liable to pass through zero and 
attain a considerable negative magnitude during the heat 
of the day, foi the low er strata of the atmosphere are then 
less dense than the strata immediately above and the rays 
are refracted downwards On plains the greatest positive 
refractions are also obtained, — maximum values, both 
positive and negative, usually occmring, the former by 
night, the latter by day, when the sky is most fiee from 
clouds The v alues actually met wuth were found to range 
from + 1 21 down to - 0 09 parts of the contained arc on 
plains , the normal “ coefficient of refraction ” for free rays 
between hill stations below 6000 feet was about 07, which 
dmunished to Oi above 18,000 feet, broadly varying in- 
V orsely as the temperature and directly as tlie pressure, but 
much influenced also by local climatic conditions 

In measuring the vertical angles with the great theodo- 
lites, graduation errors were regarded as insignificant com- 
pared w itli errors arising from imcertain refraction , thus 
no arrangement was made for effecting changes of zero in 


the circle settings The observations were always taken 
in pairs, face right and left, to eliminate index errors, 
only a few daily, but some on as many da 3 ^s as possible 
for the vanations from day to day were found to be greater 
than the diurnal variations during the hours of minimum 
infraction 

11 licnilts deduced fiom Ohseivahons of Hm'izontal 
Angles , Weights — In the Ordnance and other surveys the 
beanngs of the surrounding stations are deduced from the 
actual observations, but from the “included angles” in 
the Indian Survey The observations of every angle are 
tabulated vertically in as many columns as the number of 
circle settings face left and face nght, and the mean for 

each setting is taken For several years the general mean Weiglits 
of these was adopted ns the final result, but subsequently 
a “ concluded angle ” was obtained by combining the sin"lo 
means with weights inversely proportional to g^ + o-—n, 

— g being a value of the em s^ of graduation derived 
empirically from the differences between the general mean 
and the mean for eacli settmg, o the ems of observe 
tioii deduced from the differences between the individual 
measures and their respective means, and n the number of 
measures at each setting Thus, putting w,, w„, for the 
weights of the single means, w for the weight of the con- 
cluded angle, M for the general mean, C for the concluded 
angle, and d^, for the differences between M and 
the single means, we have 

( 1 ) 

»P,+«2+ ^ 

and w=wi+w.+ (2) 

C-M vanishes when n is constant , it is inappreciable 
when g is much larger than o , it is significant only when 
the graduation errors are more minute than the errors of 
observation, but it was always small, not exceeding 0" 14 
xvith the system of two rounds of measures and 0" 05 ivith 
the system of three rounds 

The weights of the concluded angles thus obtained were 
employed m the primary reductions of the angles of single 
triangles and polygons which were made to satisfy the 
geometrical conditions of each figure, because they were 
strictly relative for all angles measured wuth the same 
mstrument and under similar cncumstances and conditions, 
as was almost always the case for each single figure But 
in the final reductions, when numerous chains of tnangles 
composed of figures executed with different instruments 
and imder different circumstances came to be adjusted 
simultaneously, it was necessary to modify the onginal 
weights, on such evidence of the precision of the angles 
as imght be obtained from other and more rehable sources 
than the actual measures of the angles This treatment 
will now be described 

12 Determmatton of Theoiehcal Absolute Errors q/^Theorcti 
Observed Angles — ^Values of theoretical error for groups cot errors 
of angles measured with the same instrument and under “ 
similar conditions may be obtained in three ways, — (i ) from 

the squares of the reciprocals of the weight w deduced as 
above from the measures of such angle, (ii ) from the magni- 
tudes of the excess of the sum of the angles of each triangle 
above 180" + the spherical excess, and (m ) from the magni- 
tudes of the corrections which it is necessary to apply to 
the angles of polygonal figures and networks to satisfy the 
several geometrical conditions (indicated in the next sec- 
tion) Let Cj, e^ and be the i alues of the ems thus 
obtained , then, puttmg n for the number of angles grouped 
together, we have 

n [squares of triangular errors] 

also, putting- TT for the mean of the weights of the Wangles 

* The theoretical “error of mean square” =1 48 X “probable error ’ 
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of a polygonal figure having m geometrical equations of 
condition, and x for the most probable value of the error 
of any observed angle, 'we have 

f for a single figure, 

for a group of figures, 

LmJ 

the brackets [] m each case denotmg the sum of aU the 
quantities mvolved. Cj usually gives the best value of the 
theoretical error, then As a rule the value by is too 
small but to this there are notable exceptions, in which 
It was found to be much too great The instrument with 
which the angles were measured in these instances gave 
very discrepant results at different settmgs of the circle , 
but this was caused by large periodic errors of graduation 
which did not affect the “ concluded angles” because they 
were eliminated by the systematic changes of setting, so 
the results were really more precise than was apparent 
"When weights were determined for the final simnltaneons 
reduction of tnangulations executed by diflferent instru- 
ments, it became necessary to find a factor p to be apphcd 
as a modulus to each group of angles measured with the 
same mstrument and under similar conditions, to convert 
the as yet relative weights into absolute measures of preci- 
sion. p was made=ei— fg whenever data were avadabl^ 
if not to Cj — e, , then the absolnte weight of an observed 
angle m any group was taken as vf? and the emt oi the 
angle as 1 —p\/w The average values of the e vt t thus 
determined for large groups of angles, measured with the 
dfi-mch and the 24-inch theodolites, ranged from + 0" 24 
to ±0 67, the smaller values being usually obtained at 
lull stations, where the atmosphenc conditions were most 
favourable 

13 Sarmomzing Anglts of Tngonometncal Ftgi(ret — 
Every figure, whether a smgle triangle or a polygonal net- 
worl^ was made consistent by the apphcation of corrections 
to the observed angles to satisfy its geometrical conditions 
The three angles of every tnangle having been observed, 
their sum had to be made = 180’ the sphencal excess, 
in networks it was also necessary that the sum of the 
angles measured round the honzon at any station should 
be exactly =360°, that the sum of the parts of an angle 
measured at diSerent times should equ^ the whole, and 
that the ratio of any two sides should be identical, what- 
ever the route through which it was computed. These are 
called the triangular, central, toto-partial, and side condi- 
tions , they iiresent « geometrical equation^ which contain 
t unknown quantities, the errors of the observed angles, t 
bemg always TVTien these equations are satisfied and 
the dednc^ lalues of errors are appUed as corrections 
to the observed angles, the figure becomes consistent. 
Primarily the equations were treated by a method of sue 
cessive approximations , but afterwards they were all 
6oh cd sunultaneously by the scxalled method of 
squares, which leads to the most probable of any system 
of corrections ^ it is deraonstTated under Eauth, Figttpe 
OF TDE (vol vu. p 599) The following is a general out- 
une of the process — 

most prohaUe value of the error and v the xeapro 
.Lw weight of aa\ ohoervcil angle X, and let a, i »i be 
geometrical equations of condition 

proup of ji cq^tions containing t unknown qnantitics to he sabs 

hed thesi™ifi,^t coefficients of or bemg li^ the toanSuw torn 

IviTtial, anS central, and ± cot X m thc“side eq^S - 
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ai*l+nii‘;+ 


-*-fvav=c4 


13) 


niCjJ-nsi-J- J-n,ar,=:c„) 

Tlie , aloes of arivill be the most probable when is a mmimnni, 
a condition which introduces n indetenninato lectors 


whose values arc obtained bv the solubon of the following cqua 
tions — [o<r K]\a + lfl!JK3'»+ w]\»— 

{nh KP14+ +[&« I 

foju0V+['^” «T'i+ +[«’*-u3\«=c,, J 

the brackets indicatmg summahons of I terms as to left of (3) 
Then the value of any, thepth, x is 

(5X 

The minimum or is =[A3 (6) 

In the applicahon to a smgle tnangle we have 

X=c— , a!,=MiX, yj=WjX. 

In the appficahon to a ample polygon, bv cnangingsvmholsand 
pnthngX and I'for the extenor and ^Tor the centr^ angles, with 
errors x, */, and s and weight reciprocals h, r, and w, a for cot Y 
and b for cot I", e for ant tnangnlar error, c* and e, for the central 
and side errors, V and X, for the factors for the central and side 
equations, and W for K-*-r+ic, the equations for obtaining the 
factors become 

[au-bey] 

■ L U ^ jjr j ..-.1 - |_ jpr—J , 


a a 

C*‘’"7r] 

r uiau~bv)~ ~ 




-F 


'ii\au - be) ' 


h 


and the general expressions for the error!, of the angles are — 
jr=^{c+(afr 

y=-~{e~(b/F+au-bp)\,-Xter} }■ (S) 

z=^{c~[att. - l)r)\,+ («+r)\} J 

14 Calculation of Sides 0 / Triangles — The angles Sides ol 
having been made geometrically consistent inter se in each tnangle 
figure, the side-lengths are computed from the base-line 
onwards by Legendre’s theorem, each angle being dimin- 
ished by one-third of the sphencal excess of the tnangle 

to vs hich it appertains Tlie theorem is applicable without 
sensible error to tnangles of a mtfeh larger size than anj 
that are ever measured. 

15 Calcidation or Latitudes and Longitudes of Stations latitai 
and Actmufhs or Sides — -A station of origin being chosen 

of which the latitude and longitude arc known astronomi- , 
call's, and also the azimuth of one of the surroimding 
stations, the differences of latitude and longitude and thcazmiutl 
reverse azimuths are calculated in succession, for all the of 
stations of the tnangulation, by Puissant’s fonnul® (Traiie 
de Geodeste, Pans, 1842, 3d ed) 

Frobkjiu—Assavavag the earth to be si>heroidal, let A and B he 
two stations on its surface, and let the latitude and longitude of 4 
he kno^, also the aamuth of B at A, and the distance between 
A and B at the mean sea level , we have to find the latitude and 
longitude of B and the azimuth of A at B 
The foUowmg svmbols are cnipfoscd —a the major and 6 the 

mmor semi axis , c the escentncits * ” - 1 - 1 




p the radius of 

curvature to themendian m latitude \ = -r - V^ r a . f the normal 

X and L the given 


to the mcndian in latitude X, = - 


, , {l-e*sm"\ii’ 

latitude and lonmtude of A , X + AX and L + AL the requited Inti- 
tudo and longitude of B , the azimntli of B at A , A the azunutli 

^A at B, e the distmte between A and B 

men, all azimuths being measured from the south, we have 


AX''= 


{ 




— cos A cosec 1 
P 

1 e* 

- 5 — sm=A tan X coscu I" 

5 es c* 

“4 ^■Tr?®°®‘-^®in2X cosed" 

I <?> 

+q cos A(l~3 tan=X)co'!ecl" 

c sm A 
JSTX ‘'‘>“‘•1 
^l<r sm2/f tanX 
2«^ cos'X 

+ 3 tan- \1 sm 2A cosA 
cosX 

^2 f sm*Atan^ 

3*^ cosX 




■ cosed" 


-coscc 1* 


cosed 


( 10 ). 
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A.rop 
Ii-{v + A) = 


-- sm^binXcosccl'' 

y 


i ^ j 1 + 2 + sin cosed" 

i y { 1-e- 


1 c» 




tanX 


sin 2 A COB A coscc 1" 


+ 5 sin* A tan \ (1 + 2 tan’ X) cosec 1" 

6 


h(ii) 


Evch A IS the sum of four terms simbolizccl bj Sj, J,, and 8. 
the calculations are so arranged as to produce these terms in the 
onlcr 3\, SL, and SA, each term ontenug as a factor in calculating 
the folloinug term The nrrangcincnt is show n below in equations 
in winch the svinbols P,Q, 2 represent the factors w Inch depend 

on the adopted geodetic constants, and larj with the latitude , the 
loganthnis of their nunicncal values arc tabulated in the Avxihary 
Tables to FaaltMe the Calculations of the Indian Snncif 

S{\.= -PcosA e Si£=+5j\.C>j)ecX.tan^f 8i^=+8jZ sinX^ 

BjX=+ sinvl c — SiX.S cot^ SjA^+S»Zi T I /i„» 
Sl\=-5,A J-cotA SiL= + dj\t/ sin Ac S^=+S‘L IP 

B^\=-d^AXUnA 8^Z;=+S*vrtanJ 5^A=:+i^L^ j 

this artifice the calculations are rendered less labonoiis and 
made susceptible of being rcadilj performed b^ aiij persons who 
arc acquainted with the use of logarithm tables. 
lUof 16 Limits tcithin which Geodetic Foimvlx mat/ he em- 
letic ployed without Sensible Ei ror — Each A is expressed as a 
senes of ascending differentials in which all tenns above 
the third order are neglected , for the side length c in no 
case exceeded 70 miles, nor was the latitude eaer higher 
than 36°, and for these extreme values the niaxiimnn magni- 
tudes of the fourth differential are onlj 0" 002 in latitude 
and 0" 004 in longitude and azimuth 

Far greater error maj arise from uncertainties regard- 
ing the elements of the earth’s figure, which was assumed 
to be spheroidal, with scini axes a = 20,922,932 feet and 
ft = 20,853,375 feet The changes in AA, AL, and A/1 
which would aiise from errors da and db m a and ft are 
indicated by the following forinulie — 

ds\ = - AX. 

p • p ^ \ » (l-e-)c/ * p 

d Ai = - A£ * - Sjft * - («,£ + S^L)2~ 

p •“ Vp p\p pj 


-(8^ + M)2* 


'’’^2tan’X+ 




(13), 


in whicli 

- 000,000,0478 {da -2db-5(da-dd) sin* \} 


P 

tfp 


= + -OOO.OOOjOt/Slrfn +(rf<r - db) sm’ X} 


2de 


■= + 


000,0145 {rfff-rfi} 


(14) 


(l-c-)e 

The adopted values of the semi-axes were determined 
by Colonel Eierest in an iniestigation of the figure of the 
earth from such data as were aiailable in 1826 Fort} 
jears afterwards an imestigation was made by Captain 
(now Colonel) A E CJarke with additional data, which 
gave new lalues, both exceeding the former^ Accepting 
tliese as exact, the errors of the first values are da= - 3130 
feet and db= - 1746 feet, the former being 150, the latter 
84 millionth parts of the scmi-axis The correspondmg 
changes in arcs of 1° of latitude and longitude, expressed 
in seconds of arc and in milhonth parts (/*) of arc-length, 
are as follows ■ — 


In lat 6° rf AX= - ' oeo or la ^ and d Ai;= - ” 640 or 160 ^ , 
35',, ., -"654., 154 

25" „ -"ia6„64,. ,. „ -*5S1„161„, 

35" „ -'303 „S4„„ „ -"617 „m„ 


>» 

19 


These assumed errors in the geodetic latitudes and longi- 
tudes are of service when comiiansons are made betw een 
independent astronomical and geodetic determinations at 


* Sec Account of the Pnnapal Tnangnlation of the Ordnance Sur- 
vey, 1858, and Comparisons of Standards of Length, 1866 
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ail} points for which both may be aiailable thej indi- 
uite the extent to which differences may be attributable 
to errors m the adopted geodetic constants, as distinct 
from errors m the trigonometrical or tlie astronomical 
operations 

17 Final Reduction of Piincijial 2'; The Rcduc 

calculations described so fur suflico to malro the angles ot tion of 
theseieral trigonometrical figures consistent intense andP”"”^‘'‘' 
to gno preliminary values of the lengths and azimuths of 
the sides and tho latitudes and longitudes of the stations 
The results are amply sufhcient for the requirements of 
the topographer and hnd suneyor, and they are published 
in prehimnaij charts, which giie full numerical details of 
latitude, longitude, azimuth, and side length, and of height 
also, for each portion of the tnangulation — secondarj as 
well as principal — as executed jear by } ear But on tlio 
completion of the several chains of triangles further reduc 
tions became necessar}, to make tho tnangulation every- 
where consistent tntei se and with the venficatorj base- 
lines, so that the lengths and azimuths of common sides 
and the latitudes and longitudes of common stations should 
bo identical at the junctions of chains, and that the 
measured and computed lengths of tho base lines should 
also be idcnticnl 

How this was done will now be set forth But first it 
must be noted that the trnngulation might at tho same 
time hai e been made consistent w ith any values of latitude, 
longitude, or azimuth which had been determined by 
astronomical obsenations at either of tho trigonometrical 
stations This, however, was undesirable, because such 
obsenations arc liable to errors from deflexion of the 
plumb-line from the trae normal under tho influence of 
local attraction, and these errors are of a much greater 
magmtudo than those that would be generated in triangu- 
lating between astrononucal stations which are not a great 
distance apart The trigonometrical elements could not 
be forced into accordance ivith the astrononucal without 
altering the angles by amounts much larger than then 
probable errors, and the results w ould be useless for in 
lestigations of the figure of the earth The only inde- 
pendent facts of obsenatioii which could be legitimately 
combined w ith the angular adjustments w ere the base-lines, 
and all these weie employ ed, while the sei oral astronomical 
determinations — of latitude, difierential longitude, and 
azimuth — w ere held in reserve for future geodetic investi- 
gations 

As an illiistmtion of tho problem for treatment, siipposo a com SpcciGc 
Innation of threo mcndioiml and tn o lonmtiidiual chains comprising illustra 
SCI entj tw o smglo triangles, with a base lino at each corner, as show n tioa 
111 tho accompanying diagram (fig 2) , suppose the threo angles of 

Cl cry tnangio tonai o been c _n 

meisureil and made con- 
sistent Let A bo tlie on- 
piii, with its latitude and 
longitude given, and also 
the'length and aamuth of 
tho adioining base- lino 
Xtith these data processes 
of calculation are earned 
through tho tnangulation 
to obtain the lengths nnd^ 
azimuths of tho sides and" 
the latitudes and longi 

tildes of the stations, say in tho following order — from A through 
B to E, through F to E, through F to D, through F and h to 
C, and through F and D to C Then there are two values of 
side, azimuth, latitude, and longitude at E, — one from tlio nglit 
hand chains rin B, the other from tho left hand chains rni I , 
similarlv there are two sots of values at C and each of tho bise 
lines at B, C, and D has a calculated as well as a measured a alni 
Thus eleven absolute errors are presented for dispcpiion over tho 
tnangulation by the application of tho most approjinate correction 
to each angle, and, as a prehminaty to tho determination of the'e 
corrections, equations mii^t bo constructwl between each of the 
absolute errors and tho unknown errors of the angles from wliicli 
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Tor tins pvitposcassnmcX to be tlie angle opposite 
the ftan^ Ewl'- oC an\ tnanglc, and Y and Z the angles opposite the 
sides of continuation , aVo let », p, and s be the most ptobable 
lalucs of the errors of the angles which will satisfy the given 
ripiations of condition Then each equation maj be expressed m 
the form [ax->-hy+ci\=E, the brackets indicating a summation 
lor all the triangles involved \Vc have first to ascertain the values 
of the cocfllcicnte o, 6, and c of the unknoivn quantities Thej are 
rtadilv found for the side equations on the circuits and between 
the base lines, for x does not enter them, but onlj 1 / and s, with 
coefficients iiliich are tlio cotangents of Y and E, so that these 
equations arc simjih [cot Yi/- cot But three ont of four 

of the circuit crinations are geodetic^ corresponding to the closing 
errora m latitude^ longitude, aud azimuth, and in them tbe co 
tfficicnts are icrv coiuplicatcd. They are obtained os follows 
The first term of each of the three expressions for AX, A£, and E 
IS diUcienti&tcd in terms of e and A, giving 


dA\ = 


ilAL= 


(16), 


Ax|*-d^tan^sml"J. 

Ai|*+d^cot^sinl"| 

d-B= dA + AA^^+dAcotAsioV’^ 

in which de and dA represent the errors in the length and azimutli 
of anj side c winch liavc been generated 
in tbe^ course of the tnanguiation ujp 


to It from the hisc-hno and the aa 
muth s*ation at the origin The errors * 
in the latitude and longitude of any 
station which arc due to the triaugula 
tion are <A,=[<f A\] andrf£,=[<f A£] 
Let station 1 be the ongiii, aud let 
2, 3, 1)0 the succeeding stations 

taken along a predetermined line of 
xravcisc, winch may either run from 
1 1 rtex to 1 ertex of the successive tn 
angles, agzagging between the flanks 
of the chain, as in fig 3 (1), or be 
< amtd dircctlj along one of the flanks, 
as in fig 3 (2) For tho general svm 
hols of the diflcrcntial equations sub- 
stitute AX„, A/,„ AA„ e„, An, aud 2f«, 
for the side between stations n and 
n+1 of the traverse , and let 5e„ and 



Pig. 3 


• a C \ — '»v*ov , uuu AWU vcn anu - -O- ^ 

o 4« bc the OTToia generated \)etneen Ihe sides c»_i and Cn , i'hen 




c. 






dii=:eA,,dA.^dhi + ^j, dAn=dBn-i+SAn. 

1 crforming the necessary substitutions and summations, we get 

.=■{ n ^ 

+(1 + ,[A •^cot^Jsiun5^j-h(l+ jA,<cot^]siul*)3^j 

' + -^(l+A l„cot>4«sm'l*)Sj<„. 

.1 M Cn 

I ~ (jC^tan.l]^5XY+ ,(A\tan^l5,lj+ 

' A\ tan AnS'An} an 1 " 

I +(i[A7,cot^lMj+"^itcot^]5^.+ 
k +-^f--.<.ot^,3Sl„’sink" 

Thus we h^e the following expression for any geodetic error— 

'**< 7 ^ +<!>kSA„=E, ( 10 )^ 

, the rcsitcctiio wimmalions which are the 

. A'”.stv 'f 

• ' at . . on ,hc ni fr.T , J ,1" ""mher 

^ ai d ^^7. onl'nanlV the same as the nnmiw., „r 


same as tho number of 
ZZ notation max 


‘1 ' ' 7“ 7 ", ■‘'i' ' ."IT- r ‘'W or<i 1, takin if the tn 

i aio;f+ d tljofx are onl\ Iialfne 
> as fiai.„V , ami tbciaforconli half the numuJof 


I I 


>\ 1 n 


t-Zim 


ft 8 and 4>’s to determine , but it becomes neccssatj to adopt different 
iiuinbenngs for the stations and tbe tnangles, and the form of tbe 
coefficients of the angular errors altefnates in successix e tnangles 
Thus, if the pth tnangle has no side on tho line of the traa etse but 
onlv an angle at the fth station, tho form is 

+^ja^+cot Yp.ii'iy^~cotZp.p!iCp. 

If the jth tnangle has a side between the Zth and the (Z-H)th sta- 
tions of the trax ers^ the form is 

cot cot P»)y,- (tfv+i -/,cot^,)z^ 

As each circuit has a nght hand and a left hand branch, tlio 
errors of the angles are finally arranged so as to present equations 
of the general form 

[^^ar+^y-^ cr], - [or-f- iy-f crj(=^ 

The eleven circmt and base line effuatious of condition hex in" 
been duly constructed, the next step is to find xalues of the angular 
errors which will satiny these equations, and he the most probable 
eS aws sswtfcxn wf xalwaa that xnll. da an, aud at the same time xvill 
not disturb tbe existing harmony of the angles in each of the 
seventy two tnanglea Hannonj is maintained by introducing tbe 
equation of condition a:+j/+3=0 for every tnangle. Tho most 
probable results are obtain^ bj the method of mmimum squares, 
which maj be applied m twu waxs 
(n) A factor \ may be obtained for each of the eighfy-three equa 

tions under the condition that is made a mimnium, v, 

It, and w being the reciprocals of the weights of the observed angles. 
This necessitates the simultaneous solution of eighty-three equations 
to obtam as many values of X. Tfiie resulting x nines of the errors 
of the angles in any, thepth, tnangle, are 

aSp=«j;opX] , Vp-vjibp^] , !i=Wp[ejA] (17) 

( 11 ) One of the imiknown quantities in every tnan^c, as x, may 
be elimmated from each of the eleven circuit and base bne equa 
tions by substituting its equivalent - (y+s) for it, a similar suhsti 
tution bemg made m the mmimum Then the equations taki, tho 
I form [(®-a)y+(c-a) 2 ]=.B, while the minimum becomes 


ni:±£):+?!+-=] 

L ff ® wj 


j Thns we have now to find only eleven values of X by a simultaneous 
I solu^n of as many equations, instead of eighty three values from 
i eiglOT three equations , but we amve at more complex exprci,sion 3 
for the angular errors as follows ‘ 

w^+Dj,+w^ {(“j>+ *V)[(6j> - qp)X] - w^Cp — 

(18) 




-{(Wj,+r^)£(c, - o^)X] - v,[(6j, - o^)X]} 


«„+qp+tPp’ ^ 

The second method has invanably been adopted, onginallx be rieduc 
rau« It was supposed that, the number of the factors Jtbeini n. f 
dneed from the total number of equations to that of the circuit and «nnw 
“ great saving of labour would be effected But trixuBi 
subsequently It was ascertamed that in this respect there is little 

tochoose betwep tho two methods, for, when * isnotehmmat^ ^ 
and ns ^x factors are mtrodneed as there are equations, the fattora 

^ readily eliminated at the outset, 
nen the nally severe calculations xoll be restricted to the solution 
of the equations ron taming the factors for the circmt and base lino 
equations, as in the seconf method. “® 

precedmg illustration it is assumed that tho haso lines are 

hi so few tnangles thlfc their ratios may be dcduced^tccS-elx *' 

In the reduction of the neglected, 

examining the relative after 

linear and the angular measmes^nd raho^i^t probable errors of tho 
to ^ errorless fs^ q 19, pv baWsV ^ the base luies 

other network^^a^ild of polxgons or 

aasnmcdforsimphcity in been 

to lie maintninwl involved Sfometneal harmony 

"s'do.’ "centiS,- al^d »toto number of 

well as the tmiugular Tliii« ti 11 ®%“'‘t*ons of condition, is 
taneous solution of a number nr* for attack was thosiiuul 

the gcomctncal conditions of of condition = that of all 

of orcuits fonned bi thrU!^ ”^*7 djmro+four times tho nunihcr 
lines -1, the nL^r ®r ^ ®*,"® tn“ngles+the number of base 
equations being that of conned m tlio 

method of procedure ® " 6 olc of the observed angles, the 

1 re, if rigorous, would be precisely simiJar to that 
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alrcad} indicated for “harmonizing tho angles of triMiiometncal 
iigurcs,” of iihich it is morolj an expansion from sin^o figures to 
great ^ups 

The rigorous treatment would, however, have mvoUed tho 
simultaneous solution of about 4000 equations betn eon 9230 un 
hnon n quantities, wluch was quite impracticable. The tnongula- 
tion was therefore divided into sections for separate reduction, of 
which the most important were tlio five between tho meridians of 
67* and 92* (see fig 1, p 696), consisting of four quadrilateral figures 
and a tngou, each compnsmg sei oral chains of triangles and some 
base lines This arrangement had the advantage of enabling tho 
tinal reductions to be taken in hand as soon as com enicnt after 
the completion of anj section, instead of being postponed until all 
were completed It was subject, however, to tho condition that 
tho sections containing tho best chains of triangles were to be first 
reduced , for, as all chains bordering contiguous sections would 
necessanlj be “ lived ” ns a part of the section first reduced, it was 
obnoiisli desirable to run no risk of iniiiamng tho best chains by 
forcing them into adjustment with others of infcnor quality It 
happened that both the north east and tho south west quadrilaterals 
contained several of tho older cliaiiis , their reduction was therefore 
made to follow that of the collatcnl sections containing tho modern 
chains 

But the reduction of each of these great sections was in itself a 
a erj fonnidablo undertaking, necessitating some departuro from 
a purclj rigorous treatment For tho chains wore lar^ly composed 
of polvgonal networks and not of single triangles onlj as nssunied 
111 the illustration, and therefore cognizance had to ho tahen or a 
number of “side” and other gcomctncal equations of condition, 
which entered irrcgularlj and caused great entanglement Equa- 
tions 17 and IS of the illustration are of a simple form because thej 
lia^e a sins^lc geometrical condition to maintain, tlio triangular, 
which IS not onli evpressed bj tho simple and sjuumetncal equation 
ir+w+s=0, but— what is of much greater importance— recurs in 
a regular order of sequence that inatenallj facilitates the geueral 
solution Thus, though tho calculations must in all cases Iw veij 
numerous and labonous, rules can be formulated under which they 
can bo well controlled at every stage and evcntiiaHj brought to a 
successful issue. The other geometrical conditions of netw orks are 
evpressed bj equations which are not incrclj of a more complex 
form but have no regular order of sequence, for the networks pre- 
sent a vmoti of forms , thus their introduction would cause much 
entanglement and complication, and gmatlj increase the labour of 
tho caiculatioiis and tho chances of failure. \\ lieievor, therofon^ 
any compound figure occurred, onlj so much of it as was required 
to form a chain of single tnmgles w as emploj ed Tho figure hai mg 
proviousli been made consistent, it was immatenol what part was 
emploied, hut the selection was usually made so as to introduce 
the fewest triangles Tho tnaiigulation for final simultaneous 
reduction was thus made to consist of chains of single tnanglcs 
onl\ but all tho mcluded angles ivere “fixed simultaiiTOUslj 
The o.vcludcd angles of compound figures were subs^uentlj har- 
monized with the fi-ved angles, which was readilj done for each 

figure per sc , 

Tins departuro from rigorous accuracj was not of niatonal im- 
portance, for tho angles of the compound figures excluded from tho 
simultaneous reduction had already, m tho course of the seieral 
indepoiidcnt figural adjustments, been made to evert their full in- 
fluence on tholncluded angles Tho fiMiwl 

01 cr. mtroduced new relations between tho anglw of difforout figures, 
cansinc their weights to mcrcase carfcris paribus with the ntunhir 
of ceometncal conditions satisfied in each instance Thi^ suppose 
w to bo tbe avcrigo w eight of the / observed angles of anj 
« the number of gcomctncal conditions present^ for satefaction , 
thou the aieragf weight of the angles after adjustment maj bo 

taken os to the factor thus being 1 5 for a tnangle, 1 S for 

a hexagon, 2 for a quadrilateral, 2 5 for the network around the 

^*lii*^fmmug &e normal equations between tho indeterminate 

factors \ for tho final simultaneous reduction, it w ould 

added to the labour of tho subsequent caltulabous if a sop^to 

wemht had been given to each angle, as was done in 

hgurel reductions , tbis was obviously ^necessary, for ^®®”^ 

rwmirements would now be amply satisfied bj gii-mjg 

to all tbe angles of each mdependent figure The m®an y®*g^ 

that was fiualJj adopted for the angles of each group was thorclere 

taken as wp,— . 

p being the modulns already indicated m section 12. , , - 

^ The second of tho two processes for applimg tbe metb^w 
minimum squares having been adopted, the values ®f ^*® ®^” 
V and r of tho angles apiwrtamiug to anj, tho nth, triangle were 
flnalh evpressed bj the folloivmg equations, whidh are derii cd from 
(IS) bj sSiistituting K for the reciprocal final mean weight as above 
dctenniucd — 




3 

TTie most labonons part of the calculations iras tho Lonstruction 
and solution of tho normal equations between tho factors X. On 
this subject a few lunts are desirable, because tho Ivbour luiolicd 
is liable to be matonallj influenced bj tho order of sequence adopted 
in the constrnction The normal equations mvanably take tho 
form of (4), the coefficients on the diagonal containing summations 
of squares of tho cocfiicicuts lu tho piimarj equations, while those 
aboi 0 and below coutam summations of products of tho pnmary 
quantities, such that tho coelfacicnt of the pth X in thcijth equation 
IS the same as that of the jth \ m tho pth equation In practice, 
ns anj smglo angular error onlj enters a few of tho pnmarj cqua 
tions of condition, many of tlio cocOicients vanish, hotli m tho 
pnmarj and in tho normal equations , and it is an object of great 
importance so to arrango tho nonnal equations that most blanks 
slmll occur aloix nud fewest blanks 6c/ lorc/i tho significant lalues 
on each vertical lino of cocfhcicnts , in other words, tho significant 
1 nines nboi o and below the diagonal should ho as closolj as possible 
to tho diagonal, ciery value on which is alwavs sigmhcant This 
adiauta^ is seenred when tho pnmarj equations are arranged m 
groups in which each contains a number of angular errors m 
common and ns uiauj as possible of those ontenng the group on 
each side Thus tlio arrangement must follow the uatural succc, 
Sion of the chains of tnaiiglos rather than the characteristics of 
tho pnmarj equations , if, for example, all tho side equations w ere 
grouped together, and all tho latitude equations, and so on, great 
entanglement would aiise in the solution of tho noimal equations, 
cnormouslj increasing tho labour and tho chances of failure Tlio 
best arrangement was found to be to group the sulo and tho three 
geodetic equations of each circuit together lu the order of stquciuo 
of tho mendional chains of tnanglcs, and then to introduco the 
side equations connecting base Imcs between the groups with which 
tliei had most in common 

The following table (II ) giics the number of equations of comli 
tion and unknown quantities — tho angular errors — m the five, great 
sections of tiio tnaiigulation, which were rcspcctivolj included m 
tho simultaneous general reductions and relegated to the subso 
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(19) 


Section 

SlmiiUnneous. 1 Extenial Figural 

Equatious. 

u 

•SC 

II 

Equations 



Cireult 
and Dose 
line 

H 

U 

a 
t: s 

S 

B 

s 

Side 

^ P. 

s t 

H 

1 W Qnid 

2. S E Quad. 

S ^ E. Quad 

4 TriRon 

5 SW Quad. 

23 

15 

40 

oo 

24 

5o0 

2TT 

573 

303 

ITJ 

ISK) 

SSI 

1710 

POO 

510 

21)7 

n>4 

112 

103 

S3 

101 

u 

5b 

79 

S2 

152 

03 

69 

101 

52 

0 

> 

0 

1 

7)1 

47U 

341 

047 

237 

no 

os 

to 

77 

40 


ousb in tlie first two sections w ore very small, 2240 benm niidcr 
0* 1, 205 botwoeii 0" 1 and 0" 2, 33 between O" 2 and 0 3, 2 botiu cu 
0" 3 and 0" 4, and 1 behveon 0" 4 and 0' 5 In tbo third section, 
which contained n number of old chains, executed wath iiistnimcnts 
infcnor to the 2 and 3 foot theodolites, thoj were larger /SO were 
under 0" 1, 911 between 0* 1 and 1" 0, 2/ between 1" 0 and 2 0, and 
1 between 2" 0 and 2" 1 Thus tho corrcctious to tho angles w ere 
generally lerj minute, rarelj exceeding the theoretical probable 
errors of tho angles, nud therefore apphcablo ivithout taking am 

liberties wath tho facts of obsenation . . , . 

18 Thconttcal Erroi ot any Function of Angles of aTbeoreti 
Geometrically coi reded Ti langnlatwn —T:\ai investigation 
of such theoretical errors was no easy matter \iTieii hr&t 
essayed it was generally assumed bj mathematicians m audits 
England that any attempt to exhibit the theoretical crroi 
bj a pureh algebraical process soon led to results of in- 
tolemble complesit), so that it was desirable to introduce 
numbers as soon as possible for ciery sjnnbol except the 
absolute terms of the geometrical or pnmarj equations of 
condition But on continuing the algebraical process cer- 
tain relations were found to exist between the coeflicicnts 
of tlie indeterminate factors in the normal cquatiom. of the 
miiumuni square method and the coclhcicnls o t m nii 
kmoivii quantities iii the pnmarj equations of comb ion 
which enormouslj simplified the process and led to a ,^ucral 
al<rebraical expression of no great complexitj it ua- m o 
fo^d that, the number of primary equation^ being «, the 
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Ta* s-'oiSls c, &, " i:a*T5 taa s-s;» rga. ^ ^ 

5; c' aoa 13 ji £, ars c</^St.s23 ■’L.''!! lass' fca ce- 
'■iTSSa*-- IS iLe y'O'css c'so "te^ *a.e ac-iaal Msasoas as fono—s — 


v=-v,— ’-i - -x^J 


'21\ 


~ *'8 ■*ce c'»S’-''a" *»'*a-sa*''2 rr-aaj r— o l«‘j=rs m caa o-oe- 
-5 T’'2 -*-1^--—^ tr~ the saiae i*-**^^ ta ’h** 'tTe*sa 

c~!— * ssjia^J.V. H»a'-to5i:»ther «. o'aaraac e,2S*X^-a2, 
32 a szziz - * "= tave "" 

1 =1 ail --<»=, ^ ^ 


i" ‘c» *)*_*- f»«'c*3 'as , aad 

ysA* e ^ Xj “ ^ * 


[C3 tj 1.^— Lj— U;' 


-—Pt-o'Xi-J!' 
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P^s.'i Xj-y — EiarX.-?-' 

/ eXc *X Kal'’, 7.-I co'X’jEa3l'',/j=0, 

ft.3WXi-3..COtX^ 


^r-sa-'V [„,w :X -i^ro'^X.- 
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Whea the itmctioa o* tne corrected ancles is the ratio 
o *lie ternunai to the initial side oi an eonilatescal tnangla 
or a regalar q^ctnlateral or polvgon (eitlier of two sides 
bejig talren u fee Sgure has an odd ntunher of erSenor 
sides), then, a.-»tiiimig all the angles to be of equal weight, 
we La'-e the foUorTne mlaes of'^fee /><> ’s and the relate 
We ghts of the ratic« — 

^ rT=e- ^s._ r?=-. 

^ --\ * sin 1’ 1 is ' Peztagoa sin 1" <h3S 

Q^-i3a '~=1 t*'’0 ,, 1*00 Heragoa 1-29 ,, OSO 

l-ra 1-Oj „ 0^>j Heptagon 1,1 „ O-oO 

it -ag33 I la „ 0i5 Ottagon 1-37 ,, 0-41 

In o-^oary gronnd se-en single tnansdes will span about 
mn'-h to two hexagons and the wei^ts of the terminal 
^jjs Tvoald as twe^ty-oiis fcy the fonntr to thirtv br 
i-e l3**'“r ^ a fat conntrvtwo qnadnlaterals would not 
=I.sn iro-e than c-e hexagon, giving tersnnal side weights 
to uve to SIX but in hills a quadnlaierai may span as 
much as anv polvgon and give a more exact side of con- 
t ^i^hon Thnsm the Indian Survey polvgons predominate 
in fee pla us and quadrilaterals in th° hilU 
Ihe tteore*ic3l of fee leugihs aud azimuths of 

longitudes of fee stations 
at he termini o the chains of triangles or at the cireS 

-J2gs,n3igh be ca cala'ea Wife fee ccfcfficients <7, 6 and 
tw A ’;Tt' baseline equations as 
l‘b4 y w f o' r and ^ and the 

the fignral reductions Such calculations 
’ Ti*^' to be ordmanlrunder- 

t ® tnaugolation'is ve^r 

the tngonomemcal Si 


L' mca-ur I 1 r”;!, 'C ‘^^^tionietncal and 

n'f for, though fee 

T ,t „ t , cOveTis the prtcaon of fee 

^'^^'tamab’e, and is therefore 

\.i as to the intnm^c 

vc..e 0 a t'-,.rgulat.’n an.e. th. feeo-y of errorfSd 


always be appealed to, and its mfenations accepted rather 
than* the evidence of base-lme discrepancies, which if vay 
I small are certainly accidentaL and if seemingly laige may 
hz no greater than sfeat we feould “be prepared to expect. 
Good work has occaaonally been redone unnecesanly, and 
j imenor work upheld, because their ments were erroneously 
I estimated. The following formul® will be found useful in 
1 acquinng a fairly approxiinate knowledge of the magnitude 
I oi the errors whife feeory would lead us to expect, not 
j only in sde, bnt in latitude, longitude, and azimuth also 

• at fee doss of any cham of triangles. They indicate 
I ngo’onsly the p ' s at the teTmnal end of a chain of 
I equila'erd triangles of which all the angles have been 
. measured and corrected and are of equal weight , fee 
I Ttsults may be made to serve for les symmetned chains, 

I mcludmg networks of varying weight, by the application 
I of certain factore which can be estimated with fair pre- 

cis-on m each instance, 

I If-- c ba the r le length, t the p.' fP the angles, 'i the numb*’' 
j o'" tnang es, and Jl tne ratio {Lt^'e=l) o'" the terauEal to fes 

• .Pirr^T side, tLea 

y' o*’ jP=e na VS v'fv ^ 

p r.o'‘aanK:th— tV^ n fv' t 

P'. of eith*- co9iain3te=t'-^^^V2^— Cn-— lOn i 

\Tien th» fo'na of tne tnangles deviates mcch Sni fee eqni- 
angnlar, fee y - mns* be jnn]nph“d hr- a farto- in*veasing up to 
I 4 as the angife. dmuimh from bO* to 30’, and a mean t^ns o*"^ 
men V alop'trd. \71it:n the feain is double tnuoughoati thei» e 
must be cnamished by a fac'or taking cognizance o' fee greater 


— - — — - -- - ■ " ~ 

and tne Snal *esu»t obtained iioniN [p./- =J. The yt.o'iP mav be 
cea-mined igo'onsly fo' any chain of sng’e tnang’es, with ancles 
o' varying toagni-ades and wagnts, by (22 , nth little kboto of 
calcttlaton. 

19^i?e/atio)M Thnrdx’^l Erron of Bat^-hnfsTcus’^, 

and ttioi! of a Tncmg^dation — These relations have to be *=2®'™ 
m-estigated m order to ascertain whether fee baseJines^^. 
may be assumed to be errorless in the general reduction of ^ 
fee tnangulation, faemg fallible quantities, feeir errors t’-angn 
must be included among fee unknown quantities to be 
vestigated sunultaneously, if their regiective jjc’s differ 
sensibly, or if the p oJs of their ratios are not materially 
smaller than feose of fee corresponding tngonometneal 
ratios. By (23) fee pt oi the ra tio of any two sides of an 
^ equilateral triangle is c sm I ' ^/2 - 3 bnt the p e of the 
, ra&o of two hase-lmes of equal length and weight is n \f2 i 
■ where tj is the pe of either base-lme , feus weight of tneo- 
nometncal ratio wei^t of base-lme ratio 3^ e-sm-l" ii 
or as 3 1 when e= ± 0" 3 and , = + 1 5 millionth paife' \ 

which happens generaUy m fee Indian tnangnlation. | 

But fee chains between base-hnes were alwavs composed I 
2 tnangles, and the aveia^ wei4t of J 

fee Wlme ratios was about eleven tunes greater % the 
hn^ measurements than by fee tiiangulation, even 
fee ui^Ttainable constant or accidental eirois 
nark-stones-which mi^t be 
latent m the latter were disregarded. iHoreover ibeLse- 
Imes were practically all of the same precision they were 

feeremre ^ted as errorless, and fee tnan<mlatiOTi was 
maue accordant wife them. •^gmanon was 

w,?i^ ^e-bne AD he divided at B and G into three 

! sns^ruirh equilateral triangles, 

jeiy a^le has been measured with a pe =e. 

^ ' tegonometneal ratio mar be put =k.€ sm 1" 

ratio,— 

alon? tnangnlation has been earned 

•y. of the Ime, the smaller when along both 

S^voLtS. 

n ^ear.ri cf Operations of Great Tngonom. Smsy, 1SS2, 



TMANGULATION J 


SURVEYING 


BG , „ r y 

flanks, as follow’s — ^for ratio k = 1 41 and 1 , for 

1 83 and 1 23, for^, 2 94 and 1 99, for 2 16 and ^ 

1 46 Tlie values for tlie last two ratios show that, when 
the length of a base-line is detenmned partly by measure- ' 
nient and partly by tnangulation, the pen smallest if 
the central section rather than an end section is measured ' 
If, wuth linear and angular pe’s as in the Indian ’ 
operations, a single section is measured once only, and the | 
lengths of the other sections are derived from it by trian- 
gulation, the j) e of the entire length wall bo greater than ' 
that of the whole line once measured , it wall be less if the ’ 
section IS measured oftener than once and the mean taken * 
1 20 Azimvth ObsetvaUons m connexion with Pitx'cipal ■ 

■ Tnangulation — These were invanably determined by | 
inca'^uring the horirontal angle between a referring mark ^ 
and a circumpolar star, shortly before and after elonga- 
tion, and usually at both elongations in order to eliminate 
the error of the star’s place S}’stematic changes of “face” ; 
and of the zero settings of the azimuthal circle were made 
as in the measurement of the principal angles (§ 9) , but 
the repetitions on each zero were more numerous, the 
azimuthal levels wore read and corrections applied to the 
star observations for dislcvelment As alrcadj’ mentioned 
(§ 17), the tnangulation was not adjusted, in the course 
of the final sunultaneous reduction, to the astronomically 
determined azimuths, because they are hable to be vitiated 
by local attractions, but the azimuths obsen ed at about 
fifty stations around the prunary azimuthal station, which 
was adopted as the origin of the geodetic calculations, were 
referred to that station, through the tnangulation, for 
coinpanson with the primary azimuth A table was iire- 
pared of the differences (observed at the origin - computed 
from a distance) between the primary and the geodetic azi- 
muths the differences were assumed to bo mainly duo to 
tli6 local deflexions of tlio pliinib line and only partially 
to error in the tnangulation, and each was multiphed by 
the factor 

tangent of IntitwJo of onpin 

•^’“tangciit of htitmle of compninig station ' 
in order that the cftect of the local attraction on the azi- 
muth observed at the distant station— which aancswitb 
the latitude and is = the deflexion in the prime vertical X 
the tangent of the latitude— might bo converted to what 
It would have been had the station been situated in the 
same latitude as the origin Each deduction was given 
a weight, w, inversely proportional to the number of tri- 
angles connecting the station wath the origin and the 
most probable value of the error of the observed azimuth 
at the origin was taken as 

[(obseia otl - compnted) p w] (24) , 

the value of v thus obtained avas - 1" 1 

The formulas employed in the reduction of the azimuth 
observations were as follows In the spherical trian£e 
PZS, m which P is the pole, Z the zenith, and S the star, 
the co-latitude PZ and the polar distance PS are knowm, 
and, as the angle at .S' is a right angle at the elongation, 
the hour angle and the azimuth at that time are loun 
from the equations 

cosP—tauPS cotP2) 
cos^=coaP5isniP 

The interval, SP, between the time of any observahon and 
that of the elongation being known, the eorrespon<hng azi- 
muthal angle, 8Z, between the two positions of the star 
S the times of observation and elongation is given ri^or- 
ouslv by the following expression— tan ^Z 

^ ■' 28in“18P (25), 

= -^3tP&8inP^sinP{l+tan"Pi'cos5P+sec=/'tfcoU'8in8Pl 


which 18 expressed as follows for logarithmic computation 

»fttan^cos-P/S^ 

OX ss — I ■' '■ , 

l-M-l-/ ’ 

hP SP 

whore m = 2 sin^ cosec 1", « = 2 sin”PS sm^-g, and 

Z=cotPsinSP, m, and n are tabulated 

21 Calculation of Height and Befi action — ^Let A and B Height 

<1 \ ^ 1.^ A.T. A fl WV 


- 'V — ....... ^ 

(fig 4) bo any tw o points the nor- * 

mals atwhich meet at C, cutting the fraction, 

sea-lei el at and q, take Dq = Aj>, ^ 

then BDn the difference of height , e 

dmw’ the tangents Aa and Bh at A ^ 

and jB, then aAB is the depression 
of .B at A and hBA that of A at 
B , join AD, then BD is deter- \ 
mined from the triangle ABD \ 

The tnangulation gives the dis- \ 

tanco between A and B at the sea- \ 

level, whence pq = c, thus, putting \ 

Ap, the height of A above the sea- \ 

lea el, = IT, and pC = r, \ 

AD=c(l+f-^) (20) p.g 4 Nc- 

Putting Da and Dt for the actual depressions at A and B, 

S for the angle at A, usually called the “subtended angle,” 
and h for BD — 

(27). 

<“4 <“> 

Tlie angle at C being =Db+Da, S may bo expressed in 
terms of a single vertical angle and C when observations 
' have been taken at only one of the two points C, 

the “ contained arc,” - coscc 1" in seconds Putting 
jpv 

D'a and D'l, for the obsen ed vortical angles, and tf>a, for 
the amounts by which thej are affected by refraction, 

= and Db^D'b + ^b, <^>o and ^b maj diner in 

amount (see § 10), but as they cannot bo separately ascer- 
tamed they are always assumed to bo equal , the hypo- 
thesis is sufiiciently exact for practical purposes when both 
aerticals have been measured imder similar atmospheric 
conditions The refractions being taken equak the ol> 
seracd verticals are substituted foi the true ui (2( ) to find 
S and the difference of height is calculated by (28) , the 
third term anthin tho brackets of (26) w usually omitted 
The mean value of the refraction is deduced from tho 
formula 

^=i{Cf-(Z>'«+i>'i)} (22) 

An approximate value is thus obtained from the obseraa- 
tious between the pairs of reciprocating Rations in each 
district, and the corresponding mean “coeflicient of refrac- 
tion” 6-0 , 15 computed for the district, and is emplojcd 
ovhek heights have to bo determined from 
a single station onlj When either of tiio vertiwl angles 
m an^elevation - E must be substituted for D m tho aboi 
expressions ^ 

n TeAVEUSING, as a basis foe SUEVEI -BECTANOUI.VE 
SpHEEICAL CoOEDlNATES 

. TrevetBM » « combmbon of Imear ood 


and lufroctlon Bimnltancously Pntting , ^ caprei'ing tlio 

radnis and . hej. then 

distance ond radius m ni correction for refractions , cor- 

t correction for curvatnre=S<P, correction lor 


rection for botli— - 
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and then the coordinates of the stations ate calcnla'ed 
and adjusted hv co-rechons applied to the longest, that the 
ancles may be least disturb^ as no fnrther cortrctions 
are given them. 

Con‘^*rg*n''\f '>/ Mtndinn* — The cvact value of theOaTer- 
convergence, when the distance and azimuth of the s^nd 
astronomical s*^aUon from the first arc known, is that of ^,,^^ " 
of equat on (11), but as the first term is 
sujBcient for a traverse, we have 

CC'^'C 1* 

conve*^ac~ =r tan \ , 

subs'ituting r, the coordinate of the second stat on per- 
pendicular to the menoian of the ongin, for c sin J 

Adjutimnit or a cf Trarcrs*t (oaT na'igulaiion — Adjt:^- 

The coordinates of the pnncipal stations of a tngonometn- ®- 
cal survey are usually the «phcncal coordinates of latitude 
vision, and was also devoid ot hills and other commanding ( and longitude, tliose of a traverse survey are always rcct-p,]; 
pomts of Tie— The pnncipal tnangnlation had been I angular, plane lor a small area but sphencal for a large 
' * ' * - - ^ \ It is o ten necessary, therefore, for purposes of 

comparison and check at stations common tourneys of 
both descnpnnn? to convert either rectangular coordi- 
nates into latitndes and lonptudea, cr rice in order 
that the errors of traverses may bt, dispersed bv proportion 
over the coordinates of the traverse stations, if denred, or 
j adjusted in the final mappmg The latter is generally all 
that IS necessarv, more j»articularly when the traverses arc 
referred to successive tngonometneal stations as ongins, 
as the operations are being extended, in order to prtv ent 
any large accumnlation of error Similar conversions are 
also frequently necessary in map projections. The method 
of effecting them will now be indicated. 

^ , , - TVansiormafiort o; ZnitUtde. and Longitude Coorthnnfc’TT 

and a pair oi chains, which are compared frequently with I into Rfriamjxdar Sphencal Coordinate*, and. nee lerf r — ^Let 
a standard. The mam circuits are connected with everj * A and j? he any two points, Aa the mendian !» 

of A, Bh the parallel of latitude of i?, then 
Ah, Bh will their differences in latitude 
and longitude , from B draw BP perpendi- 
cular to Aa then AP, BP will be the rect- 
angular spherical coordinates of B relatively to 
A Put BP*=x AP= V, the zrc Ph = j;,and the ^ Fi?- “ 
arc Bh, the difference of longitude, = o , also let A.., A;, and 
A;, be the latitudes of A, B, and the pomt P, the radius 
of curvature of the mendian, and tp the normal termin- 
ating in the axis mmor for the latitude b, , and let p. be 
the radius of curvature for the latitude J f A.. A_1 Tbon 


corTi po jit the an^e between the hack and forward hues , j 
he runs lines as much as possible over level and open 
ground, svo ding obstacles by workmg round them- The 
svstem is well smted for laymg down roads, bonndary- 
pTip^ and Circuitous fearurea of the ground, and is very 
generally iv^rted to for fillnig in the intenor de*ails of 
^uT'evs cased on tiangulat'on. It has been largely em- 
plcved in certam districts of British India, which had to 
be EUT'eved m a manner to ratisfy fiscal as weli as topo- 
graphical requirements lor, the vfilage being themdmmis- 
tiative mut of the distnct the boundary of everv village 
had to be laid down, and this necessitated the survey of 
an enormous number of circuits lloreover, the travetbe 
sv 5 *^em was better adapted for the country than a network 
of tnangnlation. as the ground vras generally very fiat and 
co-ered with trees, villages, and other otEtacles to distant 


earned across it. but by chains executed with great difii- 
calty and expense, and therefore at wide mtervals apart, 
with the mtention that the intermediate spaces should 
be provided with pomts as a basis for the general topo- 
graphy m some other way A system of traverses was 
obviously the best that could be adopted under the cir- 
cumstances. as it not only gave all the village bonndanes 
bat was practically easier to execute than a network of 
mmor tnangnlation. 

lalcuM Pro'j'dure of the Indiar Surrey — The traverses are 
executed in mmor circmts following the penphery of each 
Tillage and in major circmts compnsmg groups of several 
villages , the fowner are done with -i to 6 theodohtes 
and a single chain, the latter with 7" to 10 ' theodolite 


station of the pnncipal tnangnlation ■nthm reach. The 
mendian of the ongm is determined by astronomical 
observations , the angle ai the ongm between the mendian 
and the next station is measured, and then at each oi the 
successive stations the angle between the immediately 
jireceding and following stations snmimng these together, 
the “inclinations” of the Imes between the stations to 
the mendian of the ongm are successivelv determined. 
The distances between the stations, mnltiphed hv the 
cosmes and smes of the inchnation* give the distance of 
each station from the one preceding it, resolved m the 
directions parallel and perpendicular respectively to the 
mendian of the ongm , and the algebraical sfums of these 
quantifies give the corresponding rectangular coordinates 
of the successive stations relatively to the ongm and its 
mendian. The area indnded m any circmt is caressed 
by the formula 

srea=lj 2 lf aigelcaical earn of p-odnets (i/.- i/j) (30), 

Xy Vi being the coordinates of the first, and those 
of the second station, of every Ime of the travetsVm suc- 
cession round the circmt 

Of geometncal tests there are two, both appheableat 
the c](Ke of a aicmt the first is angular, viz, the sum 
of all the mtenor angles of the descn&d polvgon should 
be eq^l to twice as manv right angles as the figure has 
sides, les four, the second is linear, viz:, the aleebxaical 
V ^ and that of the v coordinates 

^odd each^=0 The astronomical test is this at any 

a refemng mark 
agronomical observations, the in- 
^ be^een the station and the refemng 

m^Uo the mendmn of the ongmis giveuby the traverse , 
ae^o should dipr bv tte conveigency of the mendians 
the ongm. In practice Ae angles of 
adjusted to satisfy their special 
geometncal and astronomical tests in Ae firet ins^ce, 


XL2 


latitude ^ (As Aj,) Then, 
when ae rectangular coordinates are” given, we havcL 
takmg A as ae ongm, the latitude of which is known. 


t32l\C0^ 1" , 

7, +lv)cosei.r 


(SI) 


( 32 ) 


And, when the latiade and longitode are given, we have' 

y=Po{\.-\.~rv]smi” r 
*= t r,, «B (X» J. J-j) sin l" J 
ffreryX i« Afethodo/Betermintn^ the Coordinates of an Un- Co 
rin^d Poird (Ae*rredjr<m Sereral Stations — ^IVhen a hillaa 
peak or oUitt prominent object has been observed from a”" 
n^ber of stations whose coordinates are already fixed. ^ 
ae ronvergn^ rays may be projected graphically, and from 

intersections the most 

areS^ ^ obtamed almost as 

accurately as by calcnlations by the method of least sguare-s 

wi* are empToved for these calcnlaW 

iiaialleT nf TotrS, J » ^ » ®f cre in feet on the mendian, and on each 
S n npai- . also a coi^dmg ^le 

lor shorter or longer arcs are obtained rro- 
Jongitnde convextVnnK4J 
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■\vliicli are very laborious and out of place foi tlio defcei- 
nnnation of a secondary point Tlie foUoiving is a de- 
scription of the application of tins method to points on a 
plane surface in the calculations of the Ordnance Survey 
Let 9j, be stations whoso rectangular coordinates, 

'*'11 '*01 " perpendicular, and yj, parallel, to the mea- 

dian'of the oiigin are given , let 0^,03, bo the bearings 
— here the direction-inclinations ivith the meridian of the 
origin — of any point P, ns observed at the several statioiis, 
■and let p be an npproviuiate position of P, inth coor- 
dinates ij„ ns determined by graphical projection on 
•a district map or by lough calculation Construct a 
diagram of the rays convoiging around p, by taking a point 
to represent p and drawing tv 0 lines through it at right 
angles to eacli other to indicate the directions of north, 
south, east, and v est Calculate accurately tan a^, 

and compare with (ij,- , the difference mil show hov 

far the direction of the ray from falls to the east or 
west of 2 > Or calculate (vp - -Cj) cot aj, and compare w'lth 
to find how far the direction falls to the north or 
south of p Sot off the distance on the corresponding avis 
of p, and through the point thus fived draw the diiection 
with a com- 
mon protract- 
or All the 
other rays 
around p may 
bo drawn inW' 
like manner, 
they v>iU in- 
tersect each 



other in a number of points, 
the centre of which may be 
adopted ns the most prob- 
able position of P The co- 
ordinates of P w ill then bo ^ 
leadily obtained from those 
of p ± the distances on the 
nieridianand perpendicular 

In the annexed diagram , , ^ i 

(fig 6 ) P 18 supposed to have been observed from five sta- 
tions, filling as many intersecting rays, ( 1 , 1 ), ( 2 , 2 ), , 

there are ten points of intersection, the mean position ot 
which gives the true position of P, the assumed position 
being p The advantages claimed for the method are 
that, the bearings being independent, an erroneous bearing 
maybe redrawn wuthout disturbing those that ore correct, 
similarly new bearings may be introduced without disturb- 
ine previous work, and observations from a large number 
of stations may bo readily utilized, wherea^ when calcula- 
tion IS resorted to, observations in excess of the mimm^ 
number required are frequently rejected because of the 
labour of computmg them ^ 


TTT Levellino 

, Lovelhng is the art of determining the relative heights 
’ of points on the smface of the ground os reforaed to a 
Imiothctical surface which cuts the direction of gravity 
everywhere at right angles TSTien a lino of mstrunicntol 
levels is commenced at the searlevel, a series of heights is 
determined corresponding to what would he found by 
perpendicular measurements upwards from the surface of 
Uter communicating freely wutli the sea in under^ound 
channels, thus the line traced indicates a hypothetical 
prolongation of the surface of the sea inland, which is 
everywhere coiifoimable to the earths curvature 

1 For fuller details and an apiihcation to sphencal snrftces, see 
Account of the Graphic Mclhodofthe Ordnance Survey, by J O iarreU, 
liondon, 1886 


The tngouometiical determination of the rclatn e heights 
of jioints at known distances apart, by tlic mcasurcmoiils 
of their mutual vertical angle'', — as already described in 
section I — IS a method of levelling But the method to 
which the term “ levelling ” is alw ays applied is that of 
the direct determination of the dillorcnces of height from 
the readings of the lines at which graduated staics, held 
vertically over the jioints, are cut by the horizontal jilanc 
which passes through the ej'e of the observer lilnch 
method has its own advantages The former is less accu- 
rate, but best siuted for the rcqiuioinents of a general 
geographical survey, to obtain the heights of all the more 
prominent objects on the surface of the ground, whctlier 
accessible or not The lattei may bo conducted witli 
oxtremo precision, and is specially valuable for the deter- 
mination of the relative levels, how ci or minute, of easily 
accessible points, however numerous, which succeed each 
other at sliort intenals apait, thus it is leiy generally 
tindei taken pai i passu w ith geographical survci s, to fiinu‘'li 
hnes of level for ready reference as a check on the accuracy 
of the trigonometrical heights In lei clhng w ith staves 
the ineasuromonts are always taken from the horizontal 
plane which passes through the eye of the obseri ei , but 
the lino of levels which it is tlio object of the operations to 
trace is a curved line, everywhere conforming to the normal 
curvature of tlio earth's surface, and deviating more and 
more from the plane of reference ns the distance from the 
station of observation increases Thus, either a correction 
for curvature (see footnote, page 705 ) must he applied to 
every staff rending, or the instrument must bo sot up at 
equal distances from the staves , the cimature correction, 
being the same foi each staff, will then bo olumnated from 
the difference of tlio readings, w'hich wall thus gno the 
true difference of level of the points on which the staves 
are sot up 

Lot oiling IS on essentially simple operation , but, ns it lins to bo 
ropeatod vojy frequently in executing a long lino of leicls—xir 
sov on times on an av omgo in oi cry mile— -it niusl be conuiiclcil 
with ov cry precaution against errors of various Kinds, instrumcnlnl 
and iioreonnl, some accidental and tending to cancel each otner, 
others B\ 3 tomatic and cumiilatiic Instrumental errore arise wiicn 
the Msunl axis of the telesLopo is not pcrpendiciilnr to the n\is 01 
rotation, and when the focusuig tube docs not move tnilv iwrillcl 
to the vasual axis on a change ot focus. The firet error is eliminated, 
and the second avoided, by placing the instnimcnt at equal lies 
Inutes from the staves , and, ns this nroccduro Ins also tlio aiban 
ta-re of ohininating the corrections for both cun alnro and rcrraction. 
It should inv anably bo adopted. Errors of staff i-cadin« « 

euaidcd against by havang the stav cs graduated on both “““ 
Snrorently^Cgnrod, so that the obsen or nmi not l««‘wd to reiieat 
an error of the first reading in the second Tho stai cs of the bi'ban 
Buney liaio one face painted white vntli black dinsions—ttct, 
tcutlis, and hundredths-from 0 to 10, the other black with white 
dmsions from 6 55 to 16 55 DenoMon from honzontihtj niaj 
either bo measured and nlloTTcd for by taKin^ tbo rcadnifrs of tb 
ends of the bubble oftho spirit level and applying coircspondingco^ 
Tcchous to tho staff readings, or bo eliminated bj setting the bubble 
to the same position on its scale at the reading of tbo ®o®o"d staft 
as at that of the first, both being equidistant from the objn cr 
Certain errors are liable to recur in a constant otxlcr awl to 
accumulate to a considerable magnitude, though 
minute to attruct notice at any 
13 earned on under a nnifomilv sinking 01 
morniiiK to midday or from miilday to ot oimig— or whMi the inslru 

nient takes some time to settle doivii on "ifjJLStho 

m foi ob* 5 er\ ntion Tliov innj bo chnnnntod (i ) m al^mnung ino 

o£of oWatron eft/e starves, taking iH 

station and tho forward first at 0>o «ext (ii ) J ' ] 

circuit, or rotnrning oior tho same lino back to the origin ,ti) 
CTiiidinc Hino into scutions and rcvcising the dircctimi of 
imVion’iSaltiraate sections Cumubtue ™ 
by working in a circuit, nmi 

or southing in the 1 i iHuniiuating 

wall oneii fall endwise on the bubble of the level, iim^ 

tho outer edge of the nm at to take ‘scale rcaifiiigs 

the further end, and so (],o ,^nfrc of the bubbb , 

of edges which arc wot equidistant l^mni f 1 0 ccmiv 
this introduces a tendency to raise the south or dcpn s 
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ends of lines of level in the northern hemisphere 0" 
the employment of n setond observer, worhlnR 
the same ^nnd as the first, station bj station, is ven 
The creat lines arc nsnnllv camwl o\ er tlic main roads of tlic coniitrv, 
n number of “bench marks ’ bcini; fixed for liitnro rtfi nnee In tin 
Ordnance Surrey of Gnat Britain lines have Iwcncarnctln. loss from 
coast to coast, in such a manner that the Invil of am common eni s 
in„r point may be found bj sevcrnHndepciidi.nt hues. Of tin ' 
points there arc 106 in Fiigland, Scotland, and ales , the . is 
crcpancies met uith at them uers adjusted s„nnltniicou«l\ l.\ Hit 
method of minimum squarca 

bca level Sea Leiel —The sea-lcvcl is tlio nutitnl datum piano for 
levelbng operations, more particularly in countries liordtr 
ing on the ocean The earliest sun c} s of coasts m ere made 
for the use of noaagators, and, ns it nns considcrcil acrj 
important that the charts hhonld cyciy where show the 
minimum depth of water which a acsstl would meet with, 
low: water of spring-tides was adopted os the datum Ihit 
tins does not answer the requirements of a land sun ci, 
hecanse the tidal range between extreme high and low w ,al« r 
differs greatlj at different points on coast lines Thus the 
generally adopted datum plane for land sunej-- is the 
mean sea level, which, if not ahsolutclj uiiifonn all the 
world over, is much more nearlj so than low water Tnl il 
observations base been tahen at ncarl} fiftj points on the* 
coasts of Great Britain, which wero connected bs lexclhni. 
operations , tbc local levels of mean sea w ere found to diff. r 
by larger magnitudes than could fairh be attributed to 
errors in the lines of level, lm\ ing a range of 12 to 1 “i 
inches nbo\o or below the mean of all at jioiiits on the oih.ii 
coast, and more in tidal nycra ^ But the general intan of 
the coast stations for England and Wales wn-> pmctinlh 
identical with that for Scotland Tlio obscryations, how- 
ever, wore seldom of longer duration than a fortnight, yyhirh 
18 insufficient for an exact determination of ci on the short 
period components of the tides, and ignores the annual and 
seim-anmial components, which occasional!) attain con- 
siderable magnitudes Tlic mean sea ley els at Port Said 
in the Srediterranean and at Suez in the Bed Sea liaic 
been found to be identical, and a similar identil) is said 
to exist in tbe levels of the Atlantic and the Pacific Occan-> 
on the opposite coasts of the isthmus of Panama This is 
in favour of a uniform level all the yvorld oyer, but, on 
the other hand, lines of ley el carried across the continent 
of Europe make the mean sea level of the Mcditcrmncan at 
Slarseilles and Trieste from 2 to 5 feet bcloyy that of the 
North Sea and the Atlantic at Amsterdam and Brest, — a 
result which it is not easy to explain on mechanical pnn 
ciples. In India various tidal stations on the cast and 
west coasts, at which the mean sea level has been deter- 
mined from several years’ observations, have been connected 
by lines of level run along tlio coasts and across tbo conti- 
nent , tbe differences between tlio results were in all canes 
due witb greater probability to error generated in levelling 
over lines of great length than to actual differences of sca- 
les el in different localities 

Gcoidor The sea level, however, may not coincide oveiywhcro 
the geometrical figure which most closely represents 
the earth’s surface, but may bo raised or lowered, hero 
and there, under the influence of local and abnormal at- 
tractions, presentmg an equipotential surface— an ellipsoid 
or spheroid of revolution slight!) deformed by bumiis 
and bi^ows— which Bruns calls a “geoid ” Archdeacon 
Pratt has shoyvn that, under the combined influcneo of 
the positive attraction of the Himalayan IMonntains and 
the negative attraction of the Indian Ocean, the sea-level 




In tIM Mtnanes nnd nveis the mean vrater level rises above the 
mran sea level asthe distance Jinm the open coast-lino Increases . for 
instant, In the Hooghly nver, passing Calcntta, there is a rise of 10 
inches In 42 miles ^tween Sagar (Sangor) Island at the mouth of the 
and Diamond Harbour, and n farther rise of 20 inches in 48 mUes 
between Diamoad Harbour and Kidderpnr 


[inti non 

ma) be some r»Rf) feet luglicr at Kiimcbco than at Ca]»ff 
Comorin , but, on the other hand, the Indian {icndulnni 
operations hate shown that there i^a dificiene) of tlensit) 
under the IIininla)n>i nnd an incrfa*-e under the l/od of the 
ocean, which iiia) yvhnll) c<)mpcn-<ate for the evet- of tlu 
mountain iina cs and deficiciiey of the ocian, and Icayc 
the surface nndi'tnrlicd If any bniiip-. and Imllov , exist, 
tUc) cannot lie inca-und in^lmincntnlly , for the instni 
mental Ictelswillbi affictfd h) the l<val ntlnction-> pre- 
cisely as w the h ah tel, and yyall thus inynnnbh hhnyy 
Itycl eurfarn c'cn 'lionld there be con.->tdtnbk dtviations 
from the gcomttncal tigurc 

I\ “sn \n 01 Intti lor Ditmi 

(1) Gnifrnt — ^\ e hayc n that the sj ch t<- i G 

fraincworl of a snryty itn\ 1« eitlnra triati'.uhlion r- it 
sy-lun of tray I r-. ■- yirv g< n.nlly it i- a t'ombitnfu>n of 
Inith ’Jlic mcthi«l of filhtig in tin d tnl* i* in e .nl) 
iiithKiic.xl to some' cxt.nt by tin intnie of tin fnnn or! 
but It dejHinU numU on Uic luy.'mtuiU of tlu -rah and 
the rcpii'-itc ch^rec of inmntii In nil in‘'lanci-. tin 
principal Innngle nnd circnit tnyer-e* Imye to In brol.n 
down into smnlhr ont', to funiidi n -ufiicient nntnlH r of 
fixed points and Inn ^ for the snb nqncnt openitions Tim 
filling m may he porfomiwl wholl) by linear mea*nretnents 
or wholly hy direttion inter trtion*, hnl i* nio*t frttpnntly 
cfiicted b) both linear nnd angular nica>urc , the former 
taken with <hini‘. and tajtcs nnd off'it poU , tin litt'r 
with .-innll thro.lohtc , sixtant*, oplual square* or o*lnr 
reflecting uwtruinents, iingmtr d needles pn* nalu co « 
passc nnd plane table* ^\ hen the *e“d' of a snrxex i- 
large, the linear andniignhr iiicasnre* arc nsnally re<ordc<I 
on the spot in a field l>ook nnd uftcryinnls plott.d in oflue , 
when Minll tht\ arc sometimes drawn on the s]»o‘ oi a 
plane tal»le and the field Inutk di*ic n <1 with 

(2) Thr Sratt — In eiery country the* scale u girt nil) ® ' 
expressed b) the ratio of some fni turn or innltipl of the 
smallest to the largest rational units of length, Imt *onic 
tunes by the fraction wbich indicates the ratio of the* length 

of n line on the paper to that of tlu* cnrre'poading line 
on the ground The latter form i* obyioH*ly jirefenible, 
being international nnd independent of the xanon* units 
of length ndoi>lcd by differont nations See table of 
maps and scales under Mar, xol \y p '>22 In the 
Ordnance Smac) of Great Brilam and Inland both 
forms of cxprcs*ion are ndopteel, the smaller scabs being 
I inch nnd C inches to a mile for jirovinces nnd counties, 
the larger for panslics nnd ->1^ for town* In 
the Indian Snryc) the stnndanl topographical scale is 1 
inch to a mile, diminishing to { and ) inch for geograpliical 
reconnaissance, and rising b) multiples of 2 to hiclicr 
scales, of yyhich the greatest, for other than cit) snryoys is 
32 inches, for cadastral punioscs In l>oth Miryey* the 
double umt of the foot uud the Guulcrs link { of 
n foot) IS cmplo)cd, the former imnnabl) m the tnangu- 
Intion, tlio latter very gencrall) in the traversing nnd filling 
in, because of its convenience in cidcuintions nnd measure- 
ments of area, a square chain of 100 Gunter’s links being 
exactly onc-tenth of an acre 

(3) Ordnance Siirveij Melfiods — All linear measures nvo made On 
with the Gunter s chain, all angular yvith small theoilolitcs only nai 
neither magnetized nor reflecting instramcnts nor plane tables Sni 
arc cy or employed, except in hill sketching when lieanngs aremt 
taken with the pnsniatic compass As a rule the filling in is done 

by triangle chaining only , tmycrscs yvitli theodolite nnd chain arc 
occasioiinUj resorted to, hut only yvlicii it is ncccssarj to yvork round 
w(^s and hill tracts across which right lines cannot he earned 

(a) Detail Survetiinq by Triangles — Tins is based on the points Dt 
or the minor tnnngiilation The sides aro first chained pcrfectlv sur 
straight, all the points where the lines of inteiior detail cross theme 
siclra being fixed , the alignment is effected with a small thcoilolite, tri: 
anu marks are established at the crossing points nnd at any other 
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point*! on tlio eulcs mIicho tlit3 n^^ lio of uso m tlio subsequent 
oiKTitioiis. The sun 03 or is gi\ cii a tlngnin of the tnangiihtioii, 
but no "nile lengths, ns the nti unci of his chuuing is testctl b3 
tonii>aii-on iiith the tngonomttncil inhies Ihcn straight lints 
nio tnrncil ntro^s the intcnutdiutc detail bctMCen tlio ]>oints cstnb 
lislicd on tin sidts , thci constitute thopniuii«l "cutting up or 
split lines ’ , then cro'Siiigs. of dttail arc marked in turn and 
stnight hiKs are run between thiin The proeess is contiiiiial until 
a sutliiKut imiuber oflinc-. and inaiks hnio bteu established on 
thcgioiiiid to enable all houses, roads fmtiS streams, niluais, 
cinals riiirs, lioundanes and other detail to bo convemtntl3 
iiuasuntl up to and fixed rcrpendituhir ofistts are liniittd to 
eight! and tuoiiti links for the nspcctiio stales of C itithca to 1 
mile and 

(f>) jPthiif Aiirrt 1/111(7 hr Traicms — lA hen a considerable area has 
to he thus treated it is diiidcd into a iininbcr of bloeks of con 
1 eiiient sue, houndctl b\ i-oads, ri\ cis, 01 jwrisli boumlnnes, and a 
" tn\ er>e on the meridian of the origin ” is earned ronnd the pn 
phtn of caeh bloek Commencing at a trigonometrical station, 
the theodolite is set to i irelc reading 0° 0' uitli the telescope point 
iiig to the 1101 th, ami ateieri '‘formnl" station of tho tmerso 
the emit is set to the same reading when the telesiopc is pointed 
at tho "back” station as uns obtained at tho back station when 
the telescope was jioiiitiiig to the foruanl one iVheii tlio circuit 
is oomph ted and the theodolite agiin pul up at tlio ongm and 
set on the last haek stition uith the appropnato eiixle reading, 
the cmlc nadiiig, with the teloseope again pointed to the first 
foneard station, will Ik* tho «auio ns at iiis-t, if 110 error has been 
comimtteal Ihis s\etini establishes a coincnieiit check on the 
maurai \ of the niHintions and enables the angles to 1 k) readili pro 
tneteel on a sesteni of lines \earalle'l to tho luendinii of the origin 
.\s a further chc'-k the tmerso is coiinoclod uitli all contignoiis 
tngononietrieal stations In iiuasurcil angles and distances Tin 
\tr-es are freiiucntU tamed between tho iwiiiits alreaeU lixexl on 
the suits of the minor tnaiigles, the initial side is then adopted, 
instead of the mrndian, as the avis of toonlinates for tho jdofting, 
the teleseopc being pointed with tirclo reading 0“ 0' to either of 
the tiigoiioiiictneal stations at the cvtreiiiitics of the side 

te) I'Uthn'j nii(t Ej-inmmlwn — ^Ihc idotting is done from tho 
field books of the suricvors be a separate ageiici Its ncturac3 
is te -teal hi exaiiniiation on the ground, when nil iieeassai \ addenda 
arc made Iho examiner — who shouhl lie both siiritvor, plotter, 

and draftsman — mounts the plot on his sketching block, anil 
leiifies the aeeiinci of the dot ill 113 interscetions and proeluetions 
and eKcasioiial direct mea'Ureineiits, and ginciall3 cmlenours to 
cause the eletuls under evamination to proic the necurae3 of each 
other rather than to obtain duvet proof In reuicasuiv incut lie fixes 
conspicuous trees and elehiieates tlie woods, footpiths, rocks, preei 
pitcs, steep sloiK-s, ciiibiiikmcnts, ic, and supplies the requisite 
inforinatioii re girding minor obi«H:ts — whether pit, shaft, Iciel, 
spring, w ell, conduit, w eir, quam , refuse heap, waste, orehanl, stacl 
3 aril, railwae, canal, maiiiilactuniig and mineral works inducts, 
budges, tramwa3s, plantations, ke — tolimbleadraftsiiinntoninkc 
a perfect repivsentation acconhng to tho scale of the map In 
exaniiniug a coast line he delineates the foreshore and sketches tho 
strike and dip of tho slratilicd rocks. In tidal n\ ers he ascertains 
and marks tlie highest points to whuh the ottIinnr3 titles flow 
ilic cvamiiur on tlie 25 dH inch sualo (=yr^e^) is requmnl to gieo 
all neecssan infonnatiou regartling the leaivcls of ground of dillti 
cut character— whether arable, jeasturc, wood, moor, moss, s.aud3 
— ilcfmiiig tho limits of each on a scjiarate tracuig if iicccssar! 
Ho has aUo to distinguish between turnpike, iwrish, and ocenpa 
tioii roads, to collect all names, and to furnish notes of nulitan, 
baronial, and ccelesiosticnl antiq^iutics to enable them to bo ap 
propnatcl3 rejircicnted in the final maps. The latter are sub 
jeeted to a double examination, — first m tho ollicc, sccondl3 on tho 
ground , they arc then handed over to tho ofliccr in charge of tho 
liieliiiigto bale the leu Is and eoiitoiir hues inserted, and linalh 
to the lull sketchcR., w hose dut3 it is to make an artistic represent i 
tion of the features of the ground 

( 4 ) fiulitiii Surcci/ A'l filling in is iniannhli done 

b\ plane tabling on a basis of points panousl3 fixed , the methods 
dilfcr simpi3 in the extent to which linear measures are introduced 
to supplement the direction rats of the idauo table ‘When the 
scale ot the survc3 is small, direct incasurcmcnts of distance aiv. 
rarcl3 made ami the filling is nsunlli done wholl3 hi dmctioii 
iiiteracetioiis,!!!!!!!! fix all theprinciiial points, and hi eiro skctehing, 
but ns tlic scale is iiiereascel Imcar measures w ith chains ami ofis-ct 
jMjlcs arc introduced to the extent that inn3 ho dtsirahlc A sheet 
of drawang jiaiicr is mounted on cloth 01 er tho face of the idanc 
table , tho tmiiits, proiaousli fixed hi tnnngulation or otherwise, 
arc projected on it — the collateral meridians and iiarallcls, or 
the rectangular coordinates, when these are more conveuiciit for 
cmploniient than the sphoncal, harmg first been drawn , tlio 
plane tabic is then rc.ad3 for nsc Operations are commenced at 
a fixed point hi aligning with tho sight rule on another fixed 
IKiint, wJuch hnngs the mcndiau line of tho table on that of 
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the station Iho magnetic needle nia} now ho placed on tho taWn 
nm a position assigned to it for future refcrance Ra33 are uSS 
from the station point on tho table to all oouspicuons oIikS^ 

ori/sr fic S 1 « the^ taken to 

points, and Ibo process of 1113 drawiiig is repeated at 

^ nninbei of objects, some of w Inch maj become ai ailablo 
lift obscnatiou, are fixed Additional stations maj bo 

established bj settingup the table on a rai, adjusting it on the 
back station— that from which the raj was drawn— and then ob- 
taiiung a cross iiitcrscction intli tho sight rnlo laid on some other 
fixed point, alsohj interiwlatuig between three fixed points situated 
nrouml the observer I he magnetic uecdlo mnj not bo relied on 
for correct oneiitatioii, but is ol semeo m enabling the table to be 
sot so nearli true at the outset that it has to bo icrj slighth 
alttrcd nftcn\anls The ciror m tho setting is iiuliuitcd In tho i*a\ s 
from thc^iirroiimliiig h^cd points iiitci'setfiug m a small tnanglo 
instead of a point, and a sliglit change in arimuth sulhccs to reduce 
tho tnanglo to a point, which will imlicatothe iwsition of tho station 
exactli jVrimuthal en'or being less apparent on shoit lliau on 
long lines, interpolation is best jtcrforiiiea bj rnis tlraivn from near 
points, and cheeked by raj s draini to distant pomts, as the latter 
show most stronglj tho magnitnclo of aiij error of tho pnuiarj 
magnotic setting In tluswai, and hi scif-i onficatorj tnicrscs 
“on flic back rai ’’ between fixed pomts, piano table stations aro 
tslabksbcd 01 er the ground at ajipronnato intervals, depending on 
the scale of tho sun ei , and from tlicso stations all surrounding 
objects wliteli the sualo jicniiits of being shonai aro laid down on 
the table, sometimes bv raj s onli , sometimes hj a single rai and a 
measured distance iho general configuratiou of tho gioimd is 
dclineateil siimiltancousli 

Cfueltiig and EMiminafwn — Vanous mothods are followed Chcckii 
For laigo scale work m plains it is ciistomarj to nm arhitraij lines and 
across It and make an iiidejicndcnt snrici ot tho belt of ground lo ueaniini 
a distance of a few chains on cither side for comparison with thotion 
onginal simej , tho smallei scale hill tojwgraiihj is cheeked by 
examination from commanding points, and also hj traici'scs nm 
across tho finished work on tho table 

V Eetbesent vtion or Qboitm) 

Tlio master lines of ground aio tlio main ridges and Main 
aiatcr-partings of tlio lulls, tlio watercourses, and the liou-h“®* 
rontal contour lines of the coasts , tho suhordinate liuct, 
arc those which define the imdulations and uuiior featuies 
falling bctiiocn tho loii-ljiiig plains and tho ciests of the 
hills These lines must first he laid down on a horizontal 
projection to fiv tho dimensions of each feature of tho -• 
giound, nftci which tho slopes must ho indicated with 
sufliciciit iclicf and chancter to jiresent a true picture of 
tho corrugations of suiface. In ancient mniis tho lulls nio 
rcpieseutcd ns seen ngniust tho skj’^ 111 profile b) a sjiectntor 
standing on tbo ground below at some distance oft This 
sjstemof “natural icpresentation," as it was called, was 
seniccablo 111 enabling jicrsons looking at the hills from 
the quarter from which thej had been sketched to identifjr 
them 1 cadili , for w Inch reason such 1 leivs of distant inland 
lulls are still comnionlj gii on on tho margins of marine 
chnits of const-lines for the assistance of navigators But, 
when nlf other objects except tho hills are shown 111 a mai) 
bi their horizontal projections, hills lepresentcd 111 perapec- 
tii 0 are false to their surroundings, and misleadmg to all 
who approach them from other directions than that of the 
adopted point of new, for the icrticnl jirojection of tho 
pioUo IS jjracticallj tiuned 01 or and confused with tho 
horizontal plane Hence in course of tune hills came to ho 
dmwu as if seen from a high bird’s ej e point of 1 leiv, tho 
position of whicli w as shifted until at hst the point of sight 
w as supposed to bo 1 erticillj 01 cr them , thus the evils of 
the pcrapectii 0 sj stem were diminished, w hilst something 
of natural roprcsoiitatiou was still prcseried About tho 
end of the ISth centiirj’^ tho perspectiio and tho bird’s 01 0 
SJ stems gaio way to the true method of indicating tho 
forms of hills, nz , by their hori/oiital jiroicctions, like all 
the other details of the giound, and bj adding the requisite 
shading to bring ci ery feature into proper relief 

I/tff ShadniQ —There are tw o rival inethods of hill shad- H Jl- 
ing, — one bj horizontal contours, the other bj lerticals “ 
hacburcs A contour bemg tho lino of intersection 01 a lull 
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bj a horizontal piano, contour lines indicate the markings 
which ■would be made by the successive risings of a flood 
to dificrcnt levels above the sea, vertical hachures indicate 
the directions which the particles of a volume of -water, 
equally disseminated over the top of a hill, would naturally 
take m ninning do-wn the sides and slopes The most 
jierfect representation of ground is obtained when the 
shade lines, whether horizontal or vertical, are sufficiently 
close and well graduated in tone and intensity to imitate 
good mezzotint shading in Indian mk A good effect 
may be and is frequently produced by assummg light to 
fall on the hills obliquely from a specific direction, lUmni- 
inting them on one side and throwing the reverse slopes 
into shadow But this has the disadvantage of giving 
similar slopes different intensities of shade according to 
their position with reference to the assumed direction of 
the light , on the other hand, vertical hghtmg, which gives 
the same intensity to the same slope wherever situated, 
falls in relief and perspicacity A commission of citizens 
ap])ointcd by the republican Government of France in 
1S03 to formulate rules on the subject of topography, con- 
demned the representation of hills in demi-perspective 
ns absurd, but approved tho system of oblique side hgbt , 
it also condemned contours, except for engmeermg works, 
and recommended vertical hachures, under the idea that the 
‘.Jopo lines of the fall of water represent a material effect 
<if which tho eje is ■witness every moment, and recalls the 
gi iieral cause, if not of the formation, at least of the figure 
nii/l characteristics, of tho mountains 

oj Shade — For mihtary purposes it is very desir- 
able that maps should be so drawn as to enable the angles 
of inclination of all slopes to be readily ascertained, ■with 
a MOW to determining what portions of the ground are 
suited for tho manoeuvres of each of the three arms,— -infan- 
V’i artillery Thus military topographers 

of different nationalities have proposed a variety of scales 
to regulate tho thickness and distance apart of the shade 
lines, and generally the proportion of black to white, for 
different angles of slope, that the map may convey to the 
mind as accurate a knowledge of the slopes of the ground 
ns of the horizontal outlines AH slopes, however, are not 
of equal practical importance, but only those which are of 
mp>t common occurrence and most liable to bo gone over 
In men and horses and -wheeled vehicles, and their inclma- 
f toil nrclj exceeds 25° , consequently it is of most import- 
nuco to ho able to distingmsh variations of slope below 
tint angle it is occasionally desirable to know the sharper 
Mopes up to 45 or 50°, but greater inclinations are com- 
pamtiiclj of rare occurrence and unimportant Non in 
a true scale of shade the intensity increases vnth tho in- 
c ination from 0 to 90° , thus, putting black -i- white =1, 

inclination t by a 

tbit sp 'snll be Mack =1 - cos t, white = cos » But 

t hat scile does not sufficiently accentuate the lower in- 
clinilions which aio the most importanli and haro there- 

cmphaticnlb, this has led to the 
introduction of a vanctj of conventional scales, each vnth 
he jMial characteristics which commended themselves to 

mht f 1 r ‘^‘0 Gc™an army supposed 

* i innllel vortical n>s and gave the 

vvml, n ^ ’ "r lUummation 

invers^h ns the ingle of inclination General 

10 Netherlands nrnij improved on 
he adopted certain groups of contours 


ns 

vvn Gorknin of the 

I'hmanui 


arranged according to tho slope, making the Vertical 
distances between the contours equal in each group but 
greater in the higher groups, and between the contours he 
drew vertical hachures the lengths of which showed by 
reference to a scale the angles of slope His lowest group 
included all angles up to 26°, the vertical distance between 
the contours being so regulated -with reference to the scale 
of the map as to permit the draftsman to represent the 
slopes without inconveniently long hachures For higher 
angles he doubled and trebled the vertical interval of his 
contours and the thickness of bis hachures Thus the 
relative altitudes of any required points might be deduced 
with comparative facility by notmg the thickness and 
counting the number of the vertical hachures between 
them. In tbis respect the system satisfies the require- 
ments of a mihtary map, but the effect is unpleasmg and 
unsuggestive of hill forms In 1828 a second French com- 
mission, having Laplace for its president, was appointed to 
report on topographical dra-wing It reversed the decision 
of the first commission in favour of oblique side light, as 
being difficult to execute and inaccurate in giving different 
intensities to the same angles of slope facing diflferently , 
and, after trying various scales of shade, it determined to 
increase the intensity in proportion to the sines of double 
the angles of mclination diminished by which gives a 
more rapid increase of shade for the gentle than the 
steep slopes In subsequent instructions of the “dep6t de 
la guerre” the proportion of black to white is fixed at one 
and a half times the angle of slope In F.ng1nnd various 
scales of shade have been proposed, by Colonel Scott and 
Captain Webber of the Eoyal Engineers, and by the 
Council of Mihtary Education. Colonel Scott’s scale is 
interesting as having been derived from the average of 
measurements taken from the best examples of hill sketch- 
ing in the Ordnance and other surveysj, whereas all the 
others were deduced from a conventional application of 
geometneal pnnciples The f oUo-wmg table (III ) gives the 
several scales — 

Table showing the Proportion of Black, to TFhitc on any Unit of 
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by lines has beenjr® 
abandoned for tlio English army, and a method of repre-tmt 
seating slopes by mezzotint shading over a few governme ‘■bod 
contour lines, laid down by actual survey, has been iX? 
duced instead The effect aimed at mTtranspSS^ 

SXa ^0 tbc steepness of the wound 

represented, its object is to give body and eLSssmn 
to «io contours and to cvplnm and develop minor features 
of the ground which may ho between them Tbio of i 

^conSant Sr ^7 continuous red lines 

ibJethrom^ fl" to be everywhere 
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leather folded into a small pad No pencil marking is 
allow ed j lightening is done with india-nibber , the shading 
IS finally fixed with a ivash of thin gum-water 

It IS to bo noted that the several scales of shade above 
given w'ere devised for military maps to bo dmwn on a 
scale of not less than 4 inches to the mile and possibly 
much greater The harshness and inaniierism to which 
all line shading by rule is liable are of less iinpoi tanco in 
maps of small areas ropiosentod on largo scales than on 
maps of large areas on small scales In the formei the 
sacrifice of pictorial effect is more than compensated by the 
additional information regarding the slopes of the ground , 
in the latter any attempt to introduce so miicli informa- 
tion would tend to ciow'd the map objectionably, and con- 
fiis' the icrtical with the honrontal details The smaller 
the scale of a map of hill country the more necessary it is 
to abandon mechanical coni cntionalism, and to aim at 
achiciing an artistic representation which will convoy an 
imnicdiato and accurate impicssion of the general diaraclcr 
of the ground 

In India tlio topograplii lias been mainly ovccnlod on scales of 
or less than 1 inch=l niilo and rarcli excccdiiif; 2 inches, and, as 
the Tinge of altitude i ones coiisidcmbly iii diflcrcnt parts of tlio 
coiintri, from plains and undulations little aboio the sea loicl to 
inoiintaiiis rising to an altitude of 20,000 foot, scales of sliado 
were long deemed wliollj iinsmtablo foi cniplojinont Tliohigbcr 
mountains had neccssanlj to bo brought into pronnnenco oior tiio 
lower hi gi'ing them a darker shade than was due simply to tlicir 
slones, and similnrlj the clei ated plateaus had to ho more lightened 
and illuminated tliaii the low Ijang plains lint in course of time, 
as the number of liands omploj cd in tlio operations increased more 
rapidli than the ai ailnhlo suppl} of artistic drauglitsinoii, the in 
troduction of a scale of shade bccaino ncccssarj, in order tlinl. tno 
imiltitudo of woikers might ho put moro ncarlj on a mr inth tlio 
few For men who liai o boon acciistoniod to nssooiato a certain 
depth of shade inth a certain angle of slope will 
witliin narrower limits of error and dii orgonoo than if loft onlireij 
to their own unaided judgment and uiitulorcd procimUcs ino 
licld sketchers should therefore learn to work 
cues cveiw haehuro Imo a dofimlo moaning, so that the r eUtelm 
mai ho nchtlj interpreted and appropnatcly translated rcu 

dcred 111 the final representation S 

of tlio draiiglitsman to onlianco tlio tone of tlio map as niucli ns 

possible wliilo niaintaining its Uaithfulness AoutoIa tho 

Orvl ^ Ordnance Sanvy System of pchnenting Oi 

features of the ground are skotclicd in the field on tho 0 men 
Sunci Bcnlo, and afterwards reduced and published ou the 1 
doUnia- Tlio Highlands of Scotland were akotclied partly on tho niu 

tion of pw tlj on the 2 inch scale . in Ireland the 1 inch “I® 
msnmd uscd , and this scale is now being adopted for lull skotehing in 
^ “ Ewgland and Wales In llio parts where the 0 inch scale was used 
tlm ground was first contoured inslnimentnlly, a plan c<«* 

^leli correspond to I nnous angles of inclination from 0 to 45 H 

Tho introduction of scales of shade ndapt^ 



though nt iirst uiiioicm; worKinon j 

pracfico and constant comparison, together ninfomiitv 

tiom tho instnimontal contours, ofiooted all desirable 
Thus lu good sketches it was found that tho maximum hreaWi ^ 
stroke nJd in tho representation of l oiy ®toep mountain slopw^ 
*inch, and tho minimum used in low 

^ inch, also that the aierago proportions of lig I to shndo we 

Ito 3 at the maxmniin and 25 to 1 at tlio 

In the field sketches tho light is supposed to f®)), 

nil slopes of like altitude and iiieliuntioii are similarly 

The cTieh sketches are reduced to the 1 inch 

tion by an artist workiug ivith Indian ink “"d t^io 

brush on an impression in outline of tho 1 inch inap I 

a" awful study of tho several sketches which ho 


tho field sketches, and in drawing ho increases tho contrasts ho 
tween light and shade and introdncos light fi-oma comer of tho 
map to give a stronger relief, and to attract the eye to the highest 
points and onablo it to distinguish readily the higher from tho 
lower ground His goiioral aim is to produce a moro pictoiinl and 
less mechanical study of tho ground than is supplied by the field 
sketches Alauy exquisite maps haio been thus produced and 
afterwards ongraicd , sec sheets 32, 33, 38, 53, and C4 of Scotland, 

38 and 48 of England, 75 of Wales, 03, 04, 101, and 102 of Ireland 
Theso sheets, liowovoi, though admirable spccimons of ongraiing, 
fall short of tho original drawings in tone and relief, for in them 
tho lull shading is iioccssarily shown by lino ctcliing, and it does not 
prodiico such cllcctiro contrasts and gradations of light and shade 
as the original brush work * 

Dehncaiton hj Instrumental Contounng — A very precise Instm- 
knoivlcdgo of the configuration of surface may be acquired mental 
by carrj'ing true contour lines over the ground and pro- j®“ 
jecting them on the map of the survey But the contours 
do not give a true representation of tho ground, for they 
seldom represent actual lines on tho surface, as do tho 
lines on the map which indicate roads, watercourses, 
ivalls, enclosures, itc , they give, howoier, a conventional 
representation which is sufficient pe7 se for tho engineer 
and tho expert, and they furnish guiding linos for all 
shading, whether by liacbures or mezzotint, which may 
bo subsequently executed to produce an artistic delinea- 
tion of tbo features of the ground In instrumental con- 
touiing wo have fiist to decide on tho vertical intervals 
to bo inaintaincd between tlio contours They depend on 
tho scale of tho survey and tho natuio of tho ground In 
tho Ordnance Survey they are made as small as from 5 to 
10 feet, when special plans on largo scales are being pre 
pared for ongmcciing requirements , but for tho general 
maps they are 50 feet up to an elevation of 100 feet above 
the sea level, and 100 beyond up to 900 feet, which elovnr 
tion, being tho practical bmit of cultivation, is the liirfiest 
generally marked, tbougli in tlie northern counties of Eng- 
land and in paits of Scotland additional contours have boon 
executed at the altitudes of 1000, 1250, 1500, 1750, 2000, 

2500, 3000, dc , feet Tbo intervals having been deter- 
mined on, instrumental levelling is commenced at oithci 
ilio top 01 tho bottom of those slopes which best define the 
ccncral lay of tho ground, oi at some previously established 
bench mark of which tho height above the sea is knowm 
Points are marked out on tho slopes inth pickets at tlio 
prescribed vertical intervals, and then tho contour lines ol 
the horizontal planes passing in succession through each ot 
theso points are traced with a levelling instrument and 
staff and surveyed by traverse, tho two processes bmng 
performed either simultaneously or consecutively ns may 
bo most coni oiuont 

tho iiistniinoiits Koiiorolly iwed in tho Onliianco Survey nro n 
6 inch thoodolito— omplojod ns o lovollingiiistnimcnt— and noon 
loiinnrr stnlT 8 foot lone, proindod with a sliding vano which maj 
hSfl at any rcnnirc/fieV't . ««> shifted ahout until tho 
vano is hroiig^t into tlio lionrontal piano of tho thoodolito, when 

S wS S tl,» .teir v.n ta on to eonlom to. A 

contounng instrumont of vciy oimplo 

loi ol, winch consists of a pan of tonnsparont plnals pari m b filled 
with water, tho phials aro placed *Seir niotito 

Iiollow Inrfixcdonaxototoiyiortical axis, audl 

between major contours. In milita^ niLurod , 

I13 potlioinisal inclinatioBS and v ^ 4 ]jq spot from a table 

tlio bases and pcrpomliciilars aro dedweed on tlio sp ot iro 


wwva — ^ .. - 

1 VVlth certoin oicepHons, pnncipillj ^ 
foiturcs arc now sketched on tho printed in orango colour, 

tSons of tho C inch contoured shoots, ininuj 
08 a guide to tlio fibctcliprs* 
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of gradients , and then the contour lines, and the orthogonnls also 
if required, are laid down 

YL Geogbajhicai. Eeconnaissance. 

When a traveller passes through an untnoivn or little 
knoxm region the opportnnity afforded him of acquiring 
some new geographi^ knowledge depends largely on the 
configniation and aspects of the ground, the condition of 
the atmosphere, the attitude of the mhabitants, and the 
time available If hills are numerous and prominent and 
free from forest, and other conditions are favourable, a 
large area may be coveted m a short tune by reconnaissance 
from the stations of a chain of triangles earned along the 
Ime of route, firing pomts in advance, some of which be- 
come stations of observation whence further pomts are 
fired , and thus the continuity of the operations is main- 
tained But the ground may be flat and devoid of pro- 
mment points, the view circumscribed by forests and other 
obstacles, the atmosphere dense and unfavourable for distant 
vision, the inhabitants hostile, and the time short, and the 
traveller may be restneted to his line of route and unable 
to deviate from it , be must then endeavour to maintain a 
continuous traverse of the route, sketching m the ground 
in its immediate vicinity Whenever breaks of continuity 
occur he must resort to astronomical observations to effect 
a connexion between the dissociated sections of bis survey 
and to obtam an mdependent check on the general accuracy 
of the operations He has therefore to be luepared to 
measure base-lines, to carry on a tnangolation m some 
regions and a traverse in others, and to make any astro- 
nomical observations which may be wanted, and, if possible, 
to complete his mapping on the ground instead of post- 
poning it to be done elsewhere He should supply himself 
with some instruments smted for rough and rapid work 
and with others for better work when tune and opportunity 
permit, and he should be careful to arrange beforehand 
the general character of the proposed operations and the 
scales and projecUons to bo adopted for the mapping, he 
should also provide himself with blank sheets of paper 
dulj graticulated to scale, for work m detail lu the v icinity 
of the hne of route and for general geography For 
mrasures of base Imes and distances on the ground, chains, 
rolls of ennohne wire, long Assam canes, and perambulators 
may be employed, also ommmeters and subtense tbeodohtea 
to measure the angle subtended by a pole of known length, 
'TOenco the distance may be deduced- For measures of 
angles and beanngs, either tbeodohtes,! or sextants: or 
pnsmatic compasses may be used, accordmg as more or less 
ttcemey IS required. For the general survey the plane 
table IS a most raluable instrument it enables bearmes 
to be at once laid down on the paper without preyio^ 
mrasnrcment, and much detail to be sketchedm on the spot 
subsequently from a field-book, 
upp/J hp independent angular measurements which 
need be taken are those of the prmcipal triangles and of 

^ of the table Bongb 

and rapid route surveys may be made by paang the ^s- 

magnetic beanngs, and combining with 

e results of astronomical observation. :Many thous and 

Ibecdolite i* more suitable than a sextant 

«en by reflenon “"not bereaaay 

Its tel^co^w^ « h.Xr76l\r‘" “ 

pnlateil as to eliminate the effects, it may be *0 msua 

tudes of tbe con.Unr5n^m«|S 

collinis*ioii , and (G) wlien mneb infleji and 

ffreluatl<.n ei^re mar the influence of 

tbe Eettiags of the homontiul^le sjstematic changes of 


miles of itinerary through regions in Central Asia have 
been surveyed by Asiatic employes of tbe Indian Go\em- 
ment in this way , the northings and southings were con- 
trolled by latitude observations, and the factors thus ob 
tamed were applied to tbe eastings and westings^ longitudes 
bemg impracticable The theodolite should be employed to 
fix pomts on very distant ranges for it will give good 
results, even vnth short bases and very acute angles, pro- 
vided tbe objects actually observed are well identified in 
each instance Observations should be taken from three 
stations, givmg two triangles with a common side, uLich 
will at once show up any mistake, uhether of identitj, circle 
reading, or calculation. Whenever a break of continuity 
occurs m the triangulation or the traversmg, astronomical 
obsenations must be resorted to Much maj be done bj a 
judicious introduction of latitudes and azimuths, more par- 
ticularly where there is considerable northing and southing, 
for then diflhrences of longitude may be obtamed from the 
azimuths and diflTerences of latitude A prominent peak, 
visible from great distances all round, may be made to sen e 
as a connectmg Imk between regions which cannot be con- 
tinuonsly connected, by measurmg its ozimnth and distance 
from a base line- m each region , the addition of latitudes 
at the azimuth stations will much strengthen the work. 

Collateral Astionomical DelenmnaUom — Determma- 
tions of azimuth, latitude, tim^ and longitude may all be 
required for geographical reconnaissance, — ^the first two 
more particularly, as they can be obtamed readily with 
much accuracy , the fourth, being much tbe most trouble- 
some to get and the least reliable when got, is only re^ 
sorted to uhen it cannot be dispensed with. i 

The azimuth of an object may be determined without Azunnth 
calculation by observing the angles between the object 
and a star at equal altitudes on opposite sides of the 
meridian, but it is generally found by observing tue 
angle in one position of the star and applying thereto 
the azimuth of the star as obtained by calculation In 
the spherical triangle PZS, m which P repre- 
sents the jiole, Z the zenith, and A the star, the 
angle PZS is the star s azimuth, which can be 
computed when any three parts of tbe triangle 
are given PS, the polar distance of the star, 

IS given by the tables, and PZ, the co-latitude, 
must be previously determined then, for the 
third part, we may have either (1) PSZ, a right ^ 
angle, by observmg a circumpolar star at its - - 
maximum elongation, or (2) the hour angle P for any star, 
by tafcmg the time of the observation, or (31 the zenith 
distance ZS, by measurement simultaneously with the hon- 
zontal angle Of these three methods the first is the most 
accurate, but it is not always convenient, the second re- 
quires, m addition, special observations for time, the third 
is generally the most convement, for it may be performed 
between sunset and dark, when the stars are coming into 
^ew, but -when there n. still snflBcient hgbt to jllummate 
the wir^ of the telescope and the refemng mark, and thm. 
enable lamps to be dispen<!ed vvith 

f ‘determined by measures of Latitude. 

zenith distances on the meridian, dulj corrected for 
reaction , then, the polar distance bemg known the lati- 
tude IS at once ascertained The stare should be observed 
w ^irs of nearly equal zemth distance, north and Hath 
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Tlio time IS usually best determined by measuring the 
zonitli distances of stars situated not far from the prime 
vertical j then, the latitude and polar distance being 
knouTi, the hour angle P of the spherical triangle is 
found by calculation Time maj^ also bo determined by 
observing the transits of stars o^ or the vires of the tele- 
scope of a theodolite set up in the meridian 

The longitude may be determined cither absolutely, by 
purely astronomical methods, ns by observations of the 
moon s motion, or differentially, vith the aid of telcgrajih 
lines and trai elling chronometers Absolute longitude is 
the geographer’s great difficulty , for much time must bo 
de^oted to the observations, and much more to their re- 
duction, vhen undertaken vuth the object of fixing the 
relative positions of the stations of a survoj' The obser- 
lations are of various kinds, — (1) lunar distances, t c,"the 
distance between the moon and the sun or one of the 
stars given for this purpose in the JVautital Almanac, (2) 
lunai zenith distances, observed at points of the moon’s 
path where the conditions are favourable, (3) lunar 
transits over the meridian, observed with transits of the 
moon-culminating stars gnen in the Fauitcal Almanac, 
(4) lunar occultations of stars , (5) eclipses of the sun and 
moon , (6) eclipses of Jupiter’s satellites The first method 
requires the employment of a sextant or other reflecting 
instrument , the second may be accomplished vath either 
a reflecting instrument or a theodolite, the third vith a 
theodolite , for the last three a good astronomical telescope 
IS wanted The first, when carried out strictly, requires 
three observers, — one to measure the lunar distance, while 
the others are measuring the zenith distances of the moon 
and the star, but, as the lost tvo are not wanted with 
great accuracy, the several obscnations may be taken 
in succession by one person, and the observed zenith 
distances aftervards adjusted to the time of the lunar 
distance 

Tlio cITccts of errors of obsorvntion in llioso mottvods arc as 
follows In (1) an error in tuno produces tlio same error in tlio 
longitude, and an error of oiio second of arc in the distaiico pro 
duces tuo seconds in tune in the longitude In (2) an error of ono 
second 111 tunc produces at least tliirtj seconds of time error in tlio 
longitude, and ono second of arc in tlio zoiiith distance at least two 
seconds of time in the longitude In (3) to (6) an error of time pro 
duces the same error in tlio longitude The first method is pre 
fenud 1)} seamen and tm oilers, ulio aro more expert in tlio use 
of the sextant than of the theodolite The second method is pre- 
ferred hj those who are nioro familiar with the theodolite, and who 
aro equipped with ono of good telescopic power It gii es very good 
results iilnii the obsci rations aro iiiado at the most faioiirablo 
time, which occurs when the resultant of tho moon’s motion in 
nglit ascension and in declination lies in tho direction of tho 
ohserrer’s zenith , this timo niaj bo readilj found bj graphical 
projection on a chart of tho licai ons. 

Differential longitude may be determined chronoinotri- 
callj, on land as at sea, by carrjing about soieral well- 
rated chronometers and comparing then tunes vith tho 
local tunes deduced from observations of tho sun and stars , 
01 electro telcgraphicallj, by interchanging signals between 
two stations connected bj a telegraph v ire, and ascertain- 
ing tho local times at which tho signals aro transmitted 
from and received at each station 

Ilyp’^ometn / — Determinations of height form a verj 
necessary part of geographical reconnaissance 'Wlicnovcr 
triangulation is possible, vertical angles may bo measured 
and the heights ascertained in regulai succession But in 
a trai erso this is scarce!) practicable , breaks of continuit) 
in tho i erticals aro liable to bo of frequent ocairrcnce, and 
then recourse must be had to observations of the pressure 
and temperature of the atinosphcrc, or of the teinpcmturo 
of tho vapour of boiling water, from either of which fairh 
correct heights ina^ be deduced diflcrcntiall) under normal 
atmospheric conditions in settled w either The uistriiniciits 
oinplo) cd for this purpose are mercurial and aneroid bnro- 


713 


meters and boiling-point thermometers, descriptions of 
them, and tho formula} employed in reducing the obscnl 

Mons, aro given under B MioMETFR (vol iii pp 381-387) 

Hero It IS only necessary to add that tho date and hour of 
oiery barometric obscriation should bo recorded, and the 
observations referred for reduction to those taken at the 
same time at ono or more of tho nearest standard metcoro 
logical obsen atones , otherw ise corrections should be gii on 
to tho barometer readings for the hour of tho dnj and tho 
month of the j car, in older to reduce them ns ncarl) ns 
may bo to tho local mem altitude of tho mcrcur) The 
index errors of aneroid barometers, being liable to inria- 
tions, should bo determined from time to time by obsen a- 
tions at stations of known altitude, or by comparisons WTth 
boilmg-point thcimomctcrs 

HAUTiCiVt SuniT:\iNG 

Hautical survejing has for its object tho determination N'autinl 
of tho configuration of land which is covered and concealed 
from view by water, more particularly along the forcxlioro 
of a coast-hne, and wheroxer navigation is earned on in 
comparatively shallow waters and a knowledge of the dc]»th 
of water is of great importance, it has likewise to laj 
down tho positions of oceanic islands, shoals, and rocks, 
and generally to delmcato whatever land exists iiiime 
diately above or below tho surface of the ocean Its 
methods differ according as they are porfoniicd in or out 
of sight of land '\)nicn in the ncinit) of land it is jirc- 
ceded by a survey of tho coast-hne and a belt of tho 
country beyond, which must bo of sufficient breadth to 
furnish suitable points of reference for tho sunej ojiera- 
tions on tho water, and mo) have to bo extended inland 
to embrace thoso peaks of distant hill ranges which aro 
prominent objects at sea for tho guidance of manners 
This done, tho nautical survoj is carried on in boats, b) 
taking soundings and dotermining tho positions of the boats 
by obscnations to some of the points ahead) fixed on land 
Tho obsen ntions are necessarily made with sextants and 
magnetic compasses only With tho former the angles 
between conspicuous land marks are measured, and, as the 
angle between any two points is half tho inagnitiulo of tho 
angle betw con tho same points at tho centre of the circle 
which passes through them and through the boat, tlio 
measurement of two angles between three points ciiabks 
two circles to bo drawn on tho chart, the iiitcrsctlion of 
which will generally indicate the imsition of the boat with 
sufficient acciimc) Occasional!), howcier, it liapjicns 
that tho positions of all three points on shore and the boat 
also ho actual!), or very ncarl), on tho circiinifcrcncc of 
ono and tho same circle, then a bearing taken with the 
compass wall fix the position of the boat on the ciniiinfor- 
cnce of tho circle Timo is notctl whcncicr sounding'* arc 
taken, that duo allowance nin) be made for the ri'-e and 
fall of tho tide All the sounding stations arc not fixed 
by obscnations to jioints on shore, os just indicated but 
only a certain proportion, and between them struglil Inn-' 
of sounding are run, with intcnals measured either bi a 
patent log, or by tunc, or by counting the strokes of iht 
oars, whcneicr po"=sible tho lines of 'Oiinding arc cirrud 
parallel to each other Sounding i-i the nio:t iinjiortnit 
part of a nautical sunejors dut) and that on which Ins 
character niainly depends It is cssentinll) the woik of 
tho sailor, for in carr)ing it out tho accidents of wind ami 
— the direction and forte of the wind, the ri and 
fall of tho tide, and the iclotiti of currents— iiiiist b diili 
taken cognizance of and the worl iinnngcd (o -uit wimi 
and weather, on the other hand, iht work on Inid ' ' 

done b) laiulsinen Xautical Miruiinj out of M 

land, rests on nstrononiical dcterniiiiatioim of Iititml* i i-t 
tunc, chrononietric lonptiides and di id nil o niiL ' •s 
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When tnangnlahon is resorted to, base lines are measured 
sometimes witli a patent log, sometimes by sound, by notmg 
the intenal in time between the flash and the report of a 
gun Tlie great length of modern ironclads presents a 
ba *!0 line nhich is occasionally verj convement pomts are 
taken at each end of the ship, as far apart as possible, from 
which two observers can see each other , they are carefully 
marked, and the distances between them determined for 
future reference, then angles between moderately distant 
objects and observers standing at these points, taken sunul- 
taneously from each point, enable the required distances 
to be obtained Tlie magnetic variation is determmed by 
observ mg the azimuth of the sun, when on or near the 
horizon, with a standard compass fixed amidship, care 
being taken beforehand to determine any deviation of the 
needle which maj be due to the attraction of the surround- 
ing ironwork, bj observing the bearing of a distant mark 
ns the ship is swung round and her head laid on drfierent 
points of the compass See also Navigatioit (Practical), 
lol wii p 26i 
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Giaticulation — ^The sheets of paper on which the details 
of the suricj of any largo area of country are to be laid 
dowm must be furnished with a ^stem of conventional 
liiia«, drawn with a view to assimilate the margins of con- 
tiguous sheets and to form a gratieulabon witbn which 
the details may he accurately inserted The graticule is 
sometimes rectangular, sometimes spherical, sometimes a 
combination of both, as when pomts of which the latitude 
and longitude coordinates are given have to be plotted 
withm rectangular marginal hues Sphencal graticules 
arc constructed in various ways, usually m accordance 
with some specific method of projection, see Geogbaphy 
(M athematical), sol ^ p 197 The followmg convement 
method is not referable to any demonstrated projection, 
but 18 genei^y employed on the Indian Survey Suppose 
the interaection of two meridians by two parallels to form 
a small splicncal quadrilateral, with sides* of aliquot parts 
latitude and m longitude, let m he the 
of thi nrr meridional arcs, p,p' the lengths 

5=Vm-+j) p', 

Unlo !!i given, 2 is calculated With these 

data, which are tabulated for different arcs and scales, the 
« number of quadnlaterUs arelaid oft m suc- 

ccosion on eitlicr side of an adopted mendian, and lines are 
drawn through the points to indicate the coUateral men- 
dians and the inrallels of latitude The latter are a Ws 

tW4.’ f nsibly , the former are also curved 

nou^h in a much less degree, being concave to their 
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only on the upper and lower parallels, and are too small 
elsewhere, more particularly on the middle parallel, the 
length of which necessarily exceeds the mean length of the 
upper and lower parallels ^ But distortion is inevitable 
whenever a spherical surface is projected on a plane 
When a map is constructed in rectangular sheets, some 
station is adopted as the ongm and its meridian as the 
principal axis, to which the corner points of the sheets are 
to be referred , the coordinates of these pomts are given 
such dimensions as are most suitable for the size and scale of 
the map, and are eqmvalent to the rectangular sphencal 
coordinates of imagmary pomts on the curved surface of 
the earth, at corresponing distances from the origin and 
Its meridian These being given, the distances of the 
points from the origin in latitude and longitude may 
be Computed, as already shown (p 706), thus data become 
available for projecting the graticulation of meridians and 
parallels within the rectangular marginal lines of each 
sheet, or for introducing the divisions of latitude and longi- 
tude on the marginal Imes if preferred Conveisely, when 
the latitodes and longitudes are given, the rectangular 
spherical coordinates are computed and the lu^es 

projected around ‘the graticulation FiUing in is then 
commenced the prmcipal stations are laid down by their 
coordinates and the topographical details pencilled around 
them by copying or tracing the field sheets of the survey 
the names and the outlmes are then inked in , the shad- 
ing for dehneaimg the features and general configuration 
of the ground is usually done last of ail The manner 
m wh^ the details are inked in and rendered jiermanent 
depends on whether the map is to he reproduced by linn.) 

° 1 "when it IS to be '"engraved or lithographed — or 
whether m its reproduction photography is to be empWed 
and the action of hght invoked, either in entire superses- 
sion of or m partial co-operation with the labour of the 
draftsman In the former case the map is made as perfect 
a pictorial representation of the surface of the ground as 
possible, the hill features being represented artistically in 
mezzotint shading with a brush or m chalk dravnng, and a 
vanety of colours used to facihtate discrimination of difier- 
encM of topo^phical detail In the latter no coloius are 
used which w ill not photograph w ell, nor flat shades of anv 

recenuy been made, with some degree of success to re 
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ant ns veil ns the more important features, hence a rediic 
turn !>, rnreh suited for reproduction vithout intormedinte 
modification, the prmlnig hcing gcnci-ally too small to ho 
oasih logiMc, and the mnss of minor detail tending to con- 
fuse the principal sub lines The dmftsninn is Ihcieforo 
<.alled m and the iiroceduro so ai ranged ns to obtain the 
best results with tlio least Inboiii Eithci he may con- 
st met a now map by tracing fiom a sihci pimt of the 
idiotograph wlmtoier tojiographiral details nio required for 
It and omitting the rest, or lie iiia} ink m such details at 
oiicc w ith black ink on a biuo pi int taken from a transfer 
of the photograph to stono or riiic, in both cases adding 
iiaincs and wTiting of appiopiiatc sires, cither result may 
be reiirodiiccd bj photograph), ns fho unblnckoncd details 
of the blue print w ill disajipcar in the process This done, 
a transfer to stone or /me may bo made from the second 
photograph foi the priiitiiigofl Prints from photographic 
rcjiroiliictions to full stale exhibit all the blemishes of the 
hand drawing and somewhat exaggerate them, whereas 
prints from jihoto reductions are freer from blemish, and 
often as citai and sharp as good linnd lithographs In 
tmiilojmg a process of double photogrnjdiy, thcrcfoie, the 
tiiat photo is usualh made on a larger scale than tlmi for 
publication , the lines of the printing and topographical 
detail are correspoiubtiglj exaggerated bj (he draftsman , 
and then the *-econd photo is a reduction, which should 
bo sharp, tkar, and free from blemish 

1\ M \1 I'lllNTlSC 

A xnous nrocc<u-cs arc cinplojccl for llio nproduction of ninjis jn 
hrgi uumlKrs for gcutnl issiu , some mo imroh inaniinl, llio map 
Itiwpmlrawn l»\ hand on (,o|ii>or, stone, or other substaneo pro | 
ficnuug ft sail ihlo surfaco froinwhnh prints iim\ ho taken, or on 
papirsjKuiIl) pniwnd for tniisf. r to such suhstance, others are 
titrusl out with the aid of photognphj, w berth) an oxatt copi of 
tht origin il can tio olituntd titlicr dirccth n])on, oi for subsequent 
transfir to, the siirfitc to ho printed from Iho fornitr nitludc the 
proctvsis of conper pliito cngmiing and lithoRraidij, wlutli aro tho 
oldest ftud still in somo rtsjxjtls ttio host of all, hut slow and ex 
peiiMsc, the litter lUtUido the processes of photo-lithoEriphj, 
■jiholo nneognphj, idioto graiure, and photo collotjiw Kiigrai- 
jiig on stone is inucli cinplotcd on tlie Coutintnt for man woik, 
hemp i helper and quicker thin cngraiing ou coppci r lectio 
iiietillurgie processes are frcquciillj cniplojtsl in coiiticxioii nifli 
copper plite enpraving, i if her to protict niid harden tho surface of 
the plitc with a facing of steel or to furnish duplicates to lie printed 
from, instead of tho iduto it<-ilf bung used , soinotimes tho wear of 
the plate IS prevented hi transferniig a print from it to a litho 
prapliie stone or a ntie plate, from wiiieh (ho pniifiiig is done in 
its stead 11% the anastatic process an old print of a map niaj bo 
iransfcvved to ft riuo plate to lie printed from 

EnpraMiig uiiij ho jicrformed ou copper, wood, rinc, or stono , 
sec sol Mil p 4,15 As done on cop^icr pintc for mapping, it is n 
eoininn itioii of ploupliing witli the burin and oiehiiig with an acid, 
the former being uscit for the iiaincs and topogmiihical outlines, the 
latter for tho features of the ground Tlio 8)8tcm adojited in tho 
Ordnance Suno) of Crent BiUmn — where it has boon Jnrgclv cm 
ploicd and earned to great perfection — is as follows Tho 6 inch 
maps of the sunc\ aro cngraicd ou copi>or plates measuring 36 bj 
-24 inches within the marginal lines aiiu weighing about 35 lb , tho 
1 inch inn]vi arc IS b) 12 for Liiglaiid and 24 b] IS for Scofluiid 
The corners of tho maps, tho iircscnbcd marginal subdiMsions, and 
the trigonometrical points aro first marked on tho plato b) a sconiig 
inaihinc, in whieli it is laid, and wliieli is proindcd watb n trai oiling 
carnage holding a stool pricker The larnago is moved along a 
graduated scale and (ho pricker along another scale at right angles 
to tho former, and nil points of which (lio icctaiignlnr coordinates 
aro known aro laid off by vornior read incasnrcmonts from tho two 
scales. Tho plate is then rcmov od from tho sconng machine, boated, 
wwd givoii a thin coating of wlnte vva-e, to form a surface on which 
the topographical details aro plotted before tho graving is com 
mcnccd Tins snrfnco is div idod into a nuinber of roctanglcs by fiiio 
lines joining marginal suIkIiv isions, tho distances botvvcoii which 
arc wsunll) so regulated os to introdneH) sixteen of tho survey shoots 
on tho TnifB scale into one shoot on the C inch scale Tho remictioiia 
to this scale aro inndo bv photogiaphv, and tbo snbscqnont rcdiic 
tions to tho 1 moll scale either bj tbo pantagrapb or bj pliotograpby 
Tracings of tbo reductions in lamp black, niado to fit into the root 
angles, mw transferred to the wax ground by rubbing wath a stool 
imniishcr Tlio plato is then rendj to bo placed in tho hands of tbo 


715 


wigroici-s, who coiiipleto first tlio ontiuias thon tim i 

wnliiig, and nflorwards tho oriinmont, aach class o/*iiork'?emir 
tiS m‘id thfloiont poraon The figures of latitudes^ longi® 

« 1 nwd larioits com eiitionnl symbols, aro stamiwd 

niid buildinra shaded in lines with a rnhiig mnohme 'IVheii a plato 
of tho 1 iiieh maji is being oiigi-n od, all t)io jmntmgis coamlet^ 
n the exception of tho contom lines, and then 

an olectrotv po diijihcato of the pinto is Inkoii Tlio contom hues 

oro otched on the oiimnnl 
nlato , thus tw 0 editions of tho man aro obtained, ono w itli conmnin 
nut without hills, tho other wath lulls but without coiitoinv tho 
topographical dotails niul w ntiiig being tbo same in both In cteb 

'8 coated wath an acid resisting 
coinposod of nsphall. Bin gundy pitch, and virgin wax; 
fomiiignn otching ground, on which tho outlines of tho hiltfijatm-cs 
aro tmeod, ami then marked through with a ncodlo which remoics 
tho mound whoro it passes, exposing tbo surface of tbo copiioi 
Aquafortis is applied to bite in tlio (inor lines and then pomw olf. 
tbo parts w hich aro bitten sullieientlv aro painted ovci with “ston 
pingvainish , and acul is again apjilicd Tho processes of stopping 
out and biting in aro nltcinntcly rejiealccl until all the leqmrcd tinta 
fioin tho lightest to tho daikost aro produced In printing fiom a 
copper plate, a inueli more powerful press has to ho nsod tlmn m 
printing from stono or riiic, ns tho ink lies in tho fuirows that liav o 
becu ploiighcd or bitton into tho plato ami not on its surface tho 
junctss of pniiting is also much slower In ciigrai mg on stono or 
ruie, tho surface is coated with a preiiantioii of gum aiiil lamp black, 
niHi oil it tho IS traced With red clinlk and afterward cut ui 
with verj fine stool or diniiioiid points so ns jiist to lay baro tho 
snifiiec of tho ground without {Mmotrating to any dcjith, asm coppci- 
jdiilo engraving A littlo oil having btoii inbbod oior tlio suifacc, 
the giimmj composition is washed away and printing ink applied , 
the printing is iHuforimd almost oxnotlj in tho some way ns m 
orJiiinrj litliograpln , except that tho pnnhng ink is in tho first m 
staneo spread ov or tlio stono oi tho ziiio plato wath a dabbor instead 
of a roller 

Flectrotj pm^ is omplojctl to coiisorvo work engraved on copper, Ideetrt 
cither bj dopositiiiga thin surface of steel over an ongmiwl plate, tjidiig 
wlneh ennbres it to bo pmited from very much oftonor watbout 
uytirj , or by producing a duplicnto to bo employed m its stoad in 
tlio printing In tho latter case, a doublo process is gono through 
first, a cast or iiintiax is piodticcd m relief by tbo deposition of 
copi>er oil tho surface of tho original plate, ami then an intaglio of 
tho matrix — w Inch is thei oforo a duplicato of the original — is formed 
bj depositing copiwr on tbo surface of the inntiix For details 
ol these proeessas, sco ISiJOTjio mj-tIiluiioi, lo] iiii p 114 In 
tho Onlimnco Smvc) elcetiotjping was fust employed to obtain 
duplie~ites on w Inch to nmko tho corrootions and additions iioccs 
sarj to show the grow th of railroads and tow ns sinco tho timo of 
tho original snrvej TIio alteratious arc effected more easily when 
obsoloto dotails ai c scraped oil the olcctrot) po matrix than when they 
aro scooped out of an intaglio , tho oiigiiinl plato is also prasorved 
intact* lilietrotjpiiig IS Jnrtlior son iccablo in producing tho two 
editions of tho goncral map, one with contonr lines, tho other with 
hill shading, aliradj iiiontioiicd, nsvvcil ns editions for geological 
and otlior uctails It is also somceablo in cfllctiiig a combination 
of portions of &o\ oral jilotos inntricos of tbo difloront portions aro 
111 clod togclbor to form a smglo jilnto, tlicii an intaglio of this 
pinto IS taken, on winch any details lost at tlio junction of tho 
inafnccs nio iiiado good b) hand Tho diinoiisions of a full sired 
jdnto aro 38} bj 26} inehcs, tbo weight of n inatnaLia 18 11>, awd 
of tho dupheato 38 lb 

Thoio aro two csscntinllj' distinct processes of lithography, — ono Lillio 
in which tlio map is wholly drawai bj' hand on tho stono, tho other, graphj 
n much quicker but conrsoi process, in vvhioli it is traced vnth grcii« 
ink on siiccinllj propircd jmpci, winch is then laid face downwards 
on tho stono INTion litbogranhs aro to bo prodncod bj a singlo pnnt 
mg, all lull features, ns well ns tojmgmnliicnl outlines and nnincs, 
arc dravni with a jicn or fine cuncl hair unish in ink of ono colour 
Double pnntmg is necessary when tbo hills nra drawn in chalk, two 
stones being v cqnircd, ono wr the chalk w ork, tho othoi for tho poii 
ami mk work , and in chromo lithogrmiliy a sonaroto stono is ro 
qmred for tho work in each colour For full details, sco Lniio 
ohaviix, vol xiv p 698 

Zincography has of Into j cars largely taken the place of litho Zineo- 
grnpiil for jnmtmg from hand drawn transfers, though not foi graplij 
hniul (Irnwnng on tho smfaco of tho rinc, os on stono and copjicr 
Zinc platwi aro less cosily and hnlkj than litliograpliio stones anil 
aro imicli more com i niently hniulled thus a plate incasnnng about 
43 bj 28} mclics and j%- of an inch thick weighs 60 lb, is casilv 
earned hy ono man, and costs 16 shillings , a litliograplnc stone of 
tlio saino surface is 4} inclios thick, weighs 460 lb, requires four men 


* In tbo Froneb and Anstrinn sunejs corrections are made on ftysb 
eopivor deposited by electricity over the faulty parts, whtcb aro 
scooped out 
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ink. Wlien a map is pbotographwl in seieral sections, as often 
happens each section oi erlaps well all round to enable the transfers 
from the different negntiacs to bo neatly joined togetlier vnthout 
showing lines of junction , if the whole is too largo to be pnntcd 
on a smglo sheet of paper, it is cut up into sections foi prinbn" 
separattlj ® 

Tlic object of photo typography is to obtain by photographic 
agency a surface block which niaj bo set up wath tj-po and printed 
in the same waj as a woodcut The image may bo obtain^ on a 
anc plate b\ transfer in the same waj as for photo mcographj, 
or It may ho printed directly from a reversed negative In the 
latter case the zinc plate is usually piepared with a thin coating 
of bitumen, a substance which has the properfy of becoming 11 ° 
soluble under the influence of light, so that, when after exposure 
the plate is washed with turpontiuo or beuzole, the imago i-emains 
on the zme, while the ground is washed awaj In both cases the 
image is strengtliencd bj careful mking aud'bj the application of 
povracred resin, which the plate is heat^ suffieicntU to melt The 
imap IS then etched with nitric acid. The operations of inking, 
applying resin, and biting with acid are ropeated seieral tunes, 
until the plate is bitten sulBcienth deeply to give clear prints. 
In another process, which is perhaps preferable for fine work, a 
mould is obtaiucd by elcctrotnimg a relief 111 swollen gclatm, the 
surface of which has been inotiulucd with plumbago or bronze 
powder These processes are largely used for producing small maps 
to illustrate books and ncw«!papcrs, but not for maps of ordiuarj sire 
TIic three mecliamcal processes just noticed are onlj applicable 
to maps drawn in Imo, and to get good prints every lino should ho 
of the same blackness, though of different breadth Attempts hai o 
been made to reproduce brush sliaded drawangs, exhibiting con 
tinuous gradations of shade, by photo htbograpby and photo zinco 
graphy, but with verj partial success, and onlj by breaking np and 
destroying the continmtj of gradation The following processes 
are specially smted for reproducing maps in half tone 
In photo-collotype, so-called from tho printing surface being of 
gelatin, a plate with a perfectlj smooth surface, nsunllj of thick 
glass, either is coated with a sensitive mixture of gelatin and 
bichromate of potash, upon which tho iihotograpluo imago is pro 
duced by tho action of light through a rerersed negative, or is 
emploi ed to support a gelatin film on which tho image has been 
iraprmted from an ordiuarj uemtivo, and avhioh is attached to tho 
plate with smtablo cement The gelatin when properlj moisteucd 
possesses the valuable properti of receiving a greater or less amount 
of ink in different parts of tho imago in exact proportion to tho 
intensity of the action of tho light ou each part , thus it is cajiable 
of reproducing tho most dehcate gradations of shade. Tho process 
IS aumirablo for maps of small size, which oulj req^uire a single 
plate, Wt IS not suited for making a combination of sections to 
form a map of ordinarj size , nor can additions or corrections bo 
made on the gelatin film, which is, moreover, so tender that it docs 
not readily permit of a largo number of prints of uniform quality 
being taken, and is easily damaged. 

The several methods of obtaining an incised imam} on a copper 
plate by means of pbotographj are broadlj divisible into tho two 

O s of olectrotypmg and etching processes , one of each will be 
j noticed. (1 ) A positive pigment pnu^ forming a rebef m 
hardened gelatin, is developed on a sdvored copper jMRto b) the 
onlinaij operations of the autotype or pigment printing process , 
it IS then blncUeaded and copper is deposited on it to Jorm an 
clcotrotypo mtaglio, from which pnnts maj be taken in tlie usual 
wav, three to four weeks being required for the deposition of enough 
copper to produce a plate of snfocient thickness (2) A negative 
pigment pnnt is. developed on a Iiighlj polished copper plate, upon 
which a i eiy fine gram of powdered resin has been deposit^ and 
fixed bj heat The intaglio is obtained directli on the plate bj 
biting in with a solution of perclilonde of iron, winch penetrates 
the gelatin film wath comparatii 0 case lu those parts representing 
the shades and lines of a map, where there is little or no gelatin, 
and thus bites tbo copper to a considerable depth, while in the 
jiarts representing tlic blank spaces and ground ol tho man, where 
the gelatin is thicker, it penetrates wath uioro and more uifllcwltc 
as the thiebucss of the gclatm increases, and m tho In'.hc>t blanks 
should leave tho copper untouehed The operation of bmng fakes 
onlv a few minutes, and the gravure is i-eniarkablo for its dclicacj 
of gradation and richness of ctlcet , there ic, however, some difiicultv 
m etching to tho proper depth so that the plate mai stand much 
printing without tho loss of the finest tint In both ca«!es the 
copper plates have to bo protected bv a facing of steel before tbej 
amhe printed from The processes have not j et been used to an\ 
great extent for maps with half tones, but thei arc i crj nroniisiiig 
i'or maps m line the first method mves excellent result^ and is 
largelj emploicd m the Austnan and Italian suniis 

X IxSTBUinjiTS 

The instruments ciiiplojed m survey operations are 
broadly dnisiblc mto two classes, one for linking the I 
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requisite linear and angdar measurements on the ground 
the other for plotting the data thus acquired on^paper’ 
and for lueasunng from the map, when completed, lengths 
and areas which it may not be couvemeut to calculate 
from the numerical data As a rule different instruments 
are employed for the mensuration on the ground and for 
the plotting on paiier , but to this rule there is a notable 
exception in the plane table, by means of which all bcaringa 
may be drawn directly on paper with a sight rule, without 
lirenotis measurement of any land, and thus a plot of tho 
ground may be constructed without employing any other 
instnunent •/ a j 

Field Indumenta — ^^eso are of two classes,— linear, for deter- Fk 
mining distances diiecth by actual nieasurcnieut along the snrfico ins 
of the ^und, and anmilar, for determining tho bcaiings of, or tho luc 
angles l»twecn, any objects Some instniiucnts arc automatic, as 
tho needle, which points to the magnetic north, tho nlmnh brio 
and thospintloiel, which indicate tlio direction of gnuti, iml 
li'\i)someteTS of vanons kiuds^ for meisunug albtnacs , otlicrs 
are eutiroly controlled lij tlio inaiii 2 )ulator Some requiro to bo 
ii^dly supported on the gronud, as nieTsunng Inrs and tacodoiitc^j , 
others are adapted for floxihlo supports, ns rellccting and magnetic 
iiistnuncuts, which may bo cmploicd cither on land or on tho 
oscillating deck of a ship at sea Some, as lu'ignetic comaissc!, 
measure angles in the honzoutal plane only , others, as thcoaoliti.-N, 
in tw 0 planes— one honzoutal, the other vertical , other*, ns rclhi. t- 
ing lustromcuts, 111 all jdnncs, othcis^ as levelling instrumeiifs 
mcasnro nothing, hut siniplv indicate a plane of rcftreiite And 
there are certain instruments by winch angles are measiiitd in the 
ordinary wni, md direct distances arc determined by micromctrit, 
mcasnres of the small angles subtended at a distance hi objects of 
IvHowh dimensions 

Linear instruments are of two classes, — one for evact measure Lin 
ment of base lines tho lengths of which arc required to be know 11 iiist 
with great precision, tho other for onhnary and rough measure mci 
incuts Among the former may be included tlio Colby apparatus 
of compensation bars and microscopes, dcscnbcal in sect I , § 2 
(p 696 above), Bessel’s anpaiatns, tlioso of Stnnc and tlic Limed 
States Coast Survei , and Porro’s (adopted by the Spaniards and 
tho French in Algiers), w Inch hai c olreadi been desenoed in £ m tk 
(F iccrc OF TUB), lol Ml pp 698, 600, and GEODn»\, \ol \ pp 
163, 164 For less exact but still essentially accurate miasurca 
the instruments most conimouh cmploicd are tho brass or sttcl 
chain of 100 links, the graduated metallic tape, and f lie ofLet poh 
For reconnaissance and rough measurement, jicrambulator*, with 
wheels of known penpherj and dials to indieate tho number of 
revolutions, are lorgch used lu Iiulni Cniiohiic wire has heLU 
employ cd with adi antago in Australia , it is so light that a length 
of 1000 feet or more may bo easily earned, rollcHl on a dniiii, b\ 
ouoniaii, who jiajs it out as wanted, ho is iisnalh followed by 
another, who commences rolling it up at the ojiposite end wluii 
an entire length has been laid out ou tho ground Air lines arc 
sometimes measured by stretching tho ina oiei the fops of tnes 
in valleys obstructed with forest, al'o the breadths of rmrs hi 
resting tho wire on logs anchored nt suifahio intcnals to siqiport 
It nboi 0 water 

Angle lueasunng instnimcnts arc of two classc*, ihrcit and re Aug. 
flcctuig Both are proi idcd with an ahgncr, iicualli a tch-'i ojie, in».a< 
which is pivoted over tlie centro of the graduated tirclt oi otctor ing 
in ono the aligner is pointed m succt.s*ioii to nii\ two objtits the lustr 
angle between which n> being measured , in the other it is pointed meui 
to one obiect, while an imago of the second is thrown on the lirst 
bv double reflexion from a jiair of mirror- Keneetiiig mstninn-ii's 
are largely employed lu nautical *nrio\«, as ilnv tan l>c held hi 
the hand and do not nqiuro a ngnl support , hnt thov are im 
rirclv used in land 'urvevs A dcecnption of fhciii will he found 
under S^XTA^•T (\oI xvc pp 724 72'i) Tliev giic tho an,Ii in 
the plane in which thci arc held , and, whenever this plane is 
sensibly oblique to the horizon, the angle imi-t I*; reduetd by e il 
dilation to the plane of the horizon hefore it can la, cmido\id ui 
the work of a hull survey Theothennsfrumiiit-giic the nsiimod 
horizontal angle-, viliatei er the altitudes of the ohjt i ts oh-i raid 
The Circles of angle niiasnmig in-trumont*! an. ii-nalli divided 
into 300 ctpial jwrt- called disrroc-, and -ulhbMded into -jiaus 

ranging doivnwanls from thirty to hie ininuti- of in ai iniiiu a* 

the diameter of the circle is iiicrcised ‘ennlhr an-- a'a mia-und 
by interjiohtion between the subdivi-ion-, with the aid of a einie 
reader which moics wath tho nligiirr Ml iii-trmn nt- tynj* 
those of the simplest form arc supplud with m er non esreli 

readers and spint Ici els and a ti'lcscojs, , the eim utm aijuni 

which are common to so many instruments, vill tl in -i 1- hr^* 
de-cnbeHl, and afterwards the more imjmriant in-t am it- "Ci i 
are cniplovcd in connexion with -nrary o,- -mnu- 
Circle readers arc of two kind ,— the virii i ami i r e < p" 
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Botli are held over the circle at the ettremitv of a radial ana 
pn oted over its centre The vrmier moves in contact with the 
snrface of the circle, wMe the microscope views it a short distance 
off, the former is nsnallv applied to circles whose diameters do 
not exceed 12 mches, the latter to those of larger diameter Both 
1 inds of reader are applicable to linear scales as well ns to gradnated 
circles, the microscoiv being nsnallv emplovcd when most precision 
IS desired 

The vernier is so called after its inventor, a Frenchman Its 
principle is '•ery simple. The space between any convenient number, 
n, of graduations on the circle is set off on the vernier and divided 
into n-i-l) equal parts , then some one division of the vernier will 
always comcide with a graduation of the circle. On counting the 
divisions from the mdex onwards it is found that the coinciding 
division, say the mth, of the vernier is opposite the mth gradua- 
tion of the circle, counting from the last one jiasswl by the index. 
This indicates that the distance of the mdex from the last gradua 

tion IS parts of the space between the graduations , n is m 

vanablv taken as an odd number, such that the unit of (n -r 1) mav 
be some convement aliquot part of tbe arclc, as a minute for a 
circle dreaded into degree spaces 

The micrometer microscope presents the combination of object 
and eve glasses met with m ordinary microscopes with the addition 
of a iire-canring diaphragm, movable bv a screw, for mieroinrtnc 
measurements in the plane of the focus of the object-glass. The 
tube IS conical at the object end and cslindncal at tbe eje end , 
the box of the nucrometcr is mounted between these two parts at 
n,.ht angles nth the visual axis Tlif tube is held at the extremi*v 
o' the arm of an alidade, in a collar in which it mav he moved clo'cr 
to or awai from the surface of the circle, or be tunied round «o ns 
to jilace the micrometer tangentiallv to the Circle The distance 
WTcen the micrometer and the objeet glass is n'unlU aliont four 
times that between the object glass and the face of the circle, and 
thuo a correspondingly magnified image of the spaces between the 
gradnatinns is obtained m the plane of measurement 'Hie object 
glass IS held in a small tube winch can ^ screwed in or out of the 
principal tube, to enable the length of the image to be adjusted to 
an exact integral nnmb»r of revolutions of the micrometer The 
box of tbe micrometer and the wire diaphragm are rectangular, the 
latter shding to the right or left within the former Slow motion 
IS communicated to the diaphragm by the micrometer screw, which 
posses mto it through a collar in one side of the box, against which 
the shoulder of the screw is pressed by an internal spiral siiniig 
achng agaiMt the sides of the diaphragm and the box Tlie ^rew 
IS fonushed svith a circular head divided into a nnmber of equal 
parte — usually 60, each equivalent to 1" for circular arcs, and 100 
lor linear s^les — and is rotated opposite an index arm fixed on the 
box , complete revolutions are marked by tbe teeth of a statiomiy 
comb, svuch is fixed above the wire of the diaphragm and view ed 
with it through the igre piece 

The spirit level consists of a glass tube not quite filled with 
alcohol, a quantity of air being left, which rises as a bubble 
to the highe^ part of the tube In small and coarse levels the 
diameter of the tube is largest in the middle and decreases uni 
formlv towards the ends, which are closed by the blowpipe, in 
long and delicate levels the tube is cylindrical, but svith a lonci 
tndinal portion of the intcnor surface ground to tbe curvature of 
a circle of greater or less radius according as the level is designed 
to be more or less sensitive, and it is sometimes closed bv mrcular 
glass stopprs cemented into the end-= When the tul^e is held 
the surface of the intenoruppennost, the 
S Lines are ctehed on the 

tbX^to the central point, to enable 

♦v ®'\’^th the bubble exactly in the middle, or a scale 
mduated throughout its entire length is provided to enable ans 
demtion from rentncality to be mlisurcd and the COTesrmndml 
^nSon'or he calcu ated and allowed forsnh^qnenTin^^^^ 
reduction onhc observations. The glass tnbe is commonly fixml 

n^d be C ^ I® i®“S cjlindcr if 

determined bvattaohm-' thT’kvel^l^ ®^ “run,” and is 

vertical circle, and taknng ^th the ind^blVlw 

mgs in different positions ij:® the Jmhblc end read 

bubble IS much affS by c£u^ '^® 

tnre of th' tube may not and the curva 


the inverted imago transmitted bj the objeet glass or a comhina 
tion of four lenses for inserting tile imago and causing all objects 
to lie viewed naturally Tlic former is usualh cinplojcd for ob 
serving celestial objects, flic latter for observing terrestrial The 
field ol view being more or le=s extensive, a central point is estab 
lishcd in tbe tube, nsualh by the inter eetion of a jiair of hue wires 
or spider lines— one vertical, the other lionzontal — in the plane of 
the image, md the telescope is directed bv bringing this jHiint on 
any spci ific object in the field As the interval be twee n the object- 
glass amt the image vanes with the distance of tlm object, a tnbe 
IS provided to ‘.tide vifliin the telescope tube and carry the object- 
glass at one end, while the tclcscoi>(> tube cames the diaphragm 
and eve piece at tin other end, or rnr rerse The image and the 
wires are brought into the same plane by a focusing screw, which 
acts on the inner through the outer tube The wires are attached 
to the surface of an adjustable annular diaphragm, which is held 
in position bj two pairs of antagonizing screws— on** pair lionzontal, 
the other V crtical — vnth shoulders working against theextenorof 
the tube in which the diaphragm is containcil, so as to move it to 
the nght or left and up or dovn, in order to bnng the point of 
intersection of the vnres into the visual axis of tlic telescope In 
practice the first adjustment is to set the cv c jiiecc to dishnet vision 
of the wans , the object glass is then sot tnilv to focas which is 
accomplished w hen no api>arcnt parallax, or inoi cinent of the image 
relativclv to the wares, js ^cen on shifting the po i*ion of the eye, 
for this would indicate tint the image is cither in front of or behind 
the plane of the wires Tlic line joining the jioint of intersection 
of the vnres with the centre of the object glae^ is called the “ line 
of colhmation, and the diaphragm should be so fixwl that this line 
mav alwnvs he perpendicular to the axis on winch tlic telescope 
rtvolvc-s 

The surveying compass gives the magnetic hearing of any object, Snrvev- 
aiid IS the simplest of all instruments for me-a.snnng lionzontal mg com- 
angles It consists of a magnetized needle, vnth an a^to centre, pa's 
poLsed on the jioint of an upnght piv ot in the centre of the bottoi i 
of a circular Ijox and carrv ing a conccntnc cirtnlar canl or silv er nng, 
the cirtnrnfercncc of which is graduated into OCO”, and ls somctiinf s 
further siibthv ideal The aligner is constituted bv a pair of si ht 
vanes attached to the box at oppO'itc extremities of a dinracFcr, 
one vane hav mg a narrow slit for the tve to look thiough, the otlnr 
vnth a wider ojicning bisected b\ a vertical ware to be «ct on the 
observed object TlieVe is no circle reader, the jirolongation of th< 
wire on to the graduations b"ing estimated bv the eve , and there 
”no^J«vcl,for the circle poi«Ds itself lionzontally on the supporting 

The pnsmatic comjass is similar to the snrvcjing comnases, vath Pruma- 
thc addition of a pnsm in the eye vane through wliicli the wire of tic com- 
the Bight vane and the divisions of the circle arc viewed apiiarentlv pass 
together, the divLsion with which the vnre coincides when the 
needle IS at rest indicates the magnetic azimuth of anv object bi>ccted 
bv tlic ware Tiio sight vane oames a mirror tunnng on a hinee 
to enable objects to be seen bv reflexion which mav be too liiglAo 
be seen on the wire , the eve vane is fnrnishcd vnth n pair of dark 
glasses to be employed when tbe snn is licinf' observed 

Magnetic instruments are nsefnl for rapid reconnaissance and 
ro^h snrvev, and for Idling in the minor details of an exact survev, 

fbl fY ’’® ’■®’’®'^ hcanngs with errore les, 

mnntes In plotting, however, hearings an 
for, by drawing a number of meridional lines 
parallel to each other on the paper, each heanng imv he plotted from 
an independent mendnn without anj accumulation of error such 

“i of angles are plotted in snccission’ with 

tn^rotractor adjusted on short lines 

The plane table is in its usual fonn simplj a rcftanrailar hoard Plane 
mountctl honzontallj on a stand, on which it may be turned round Wble 

required position , it is furnished with a flat si^t 
nilc, 'wlncli nsniilK cflmps fl psir of si^ht mdgr nnA TinB. * i i 
edge, parallel to tL line of-mgh “t^se^ve Ta £ 
magnetic needle Occasionally tbe construction is mnw* ^ 

amf the hoard is snrronnded Jiv a marS& with 
radiating from tbe centre as the degrefs o a cTrcirso it Zv 

the vanes and is mounted on an the place of 

The size is made as great as is consistent 
bih^in each instance so that the sheet ^f na*^** of porta 
mav be as lar^e as dos^Hp Tbp ® i ® i ,to he drawn on 

Snrvig- measures inches bv 24 a^d^is off^*® Indian 

seasoned wood 1 inch thmk with '^® i* ^®^^ 

prevent warping and bucklinir ®^®® below to 

a braced tnpod, to which it is^el-imt^ vf^ a stand, usually 
pa'sing through the head of ? powerful hand screw 

ccntraflj under tlr teWe thp 

pivot, round which the tebio mav relaxed serves as a 

Skar'.g”. A „ 
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"Itli ‘‘ Tjwss Bight ^ane at cadi 
end, and a fiducial edge parallel to tlio lino of sight , llio i ones are 
about 5 niches high, uliidi gives suflicieiit elevation and doiircssion 
for goneni use Tlie magnetic needlo is about 6 mclics lonir and 
is hold 111 a rectangular brass bo\ an inch broad, placed on the 
table Mhilst it IS being sot and aftei wards reinoicd lloiahts iiiai 
bo determined on the snot with the aid of a elinoinetcr, foimed of 
a bar carrjnng a spint level and a pan of sights, one of which has 
a sciUo of tangents graduated to raduis=tho inteiaal botueon the 
Bights For the method of cmploj ing the table soo ^ 4, p 709 aboi c 

Tlio theodolite, the most important of all instruments for the 
purposes of a survey, is a combination of two graduated circles 
placed at right angles to each othei, for the measurement of hon 
rental and \ ertical angles, a telescope, n Inch turns on axes mounted 
ccntncallj to the circles, and an alidade for each circle, winch 
carries two or more readers of the arcs through which the telescope 
IS moved The whole is supported by a pedestal resting on foot 
screws, which are also cmploj ed to level the instninient. The size 
vanes from a minimum wath circles 3 inches in diameter to a man 
mum with a 30 inch horizontal and an 18 inch i ertical circle the 
weight ranging from 4 lb to 1000 lb , the dimensions and inagni 
lying powers of the telescope increase with the diameter of the 
honzontal circle The telescope may bo connocteil ngidly wath 
the alidade and move with it wJnlo the circle remains stationarj', 
or with the circle and moio with it while the alidade remains 
stationarj The i arietics of form as w ell as of size are numerous 
in some the telescope maj bo completely tinned round in altitude 
ns well ns azimuth, and pointed to any object celestial or terrcstiial , 
In otheis the laiige of moicment in altitude h restnetod to almiit 
25” aboie and 26” below the horizon, and a pair of sectors aro 
substituted for the complete i ertical circle , in some the telescope 
and vertical circle arc placed between, in others outside of, tlio 
pillars which support their common a\ia, in some the pedestal 
IS a simple tiibrach resting on thieo foot screws, in others it takes 
the objectionable form of a ball carrj iiig the i ertical avis and a 
socket holding tlio ball between two parallel plates, which are 
antagonized and set firm by tivo pairs of foot screws, turning in 
sockets lived ^to the low or plate, while tlioir heads are pressed 
against the upper plate, to fix it and bring the inatrumont into 
lei el at the same time There are numerous other specialities of 
form winch have been introduced to moot specific icqniromonts , 
but these cannot bo noticed hero 

The transit theodolite is an alt azimuth instrument with the 
gnduated circles of equal diameter, usually 0 to 8 inclies The 
telescope is mounted between a pan of conical mans winch taper 
outwards and end in cyhndncal pivots, constituting what is called 
the transit avis of the instniment The pii ots rest on Y s or in 
semicircular collars, on the heads of a pair of pillars, which arc 
made of sufficient height to enable the telescope to roi olvo between 
them and bo jiointed to stars in tho zenith Those pillars stand 
on a circular plate, which sen cs ns tho alidade of tho horizontal 
circle and is usuallj constructed to revolve round a i ertical axis 
fixed in the centre of tho plate of the horizontal circle , this avis 
passes downwanls into a socket in tho centre of a tribrach, which 
forms tho pedestal of tho instrument and rests on three mill 
headed foot screws by which tho instrument is levelled Tlio 
vertical circle is mounted contncally on one of tho cones of the 
transit avis, near tho pii ot end , its alidade, usuallj a rectangular 
plate carrying a pair of i crnitrs, is fitted centncallj’- over that axis, 
in contact with the circle but nearer tho shoulder of tho puot, and, 
while tho telescope and tho circle rovoli o togothoi , it is hold station 
ary bj an adiustable arm tho end of which is pinched between a pair 
of antagonizing screws mounted on tho nearest pillar Tlic alidade 
of tho honzontal circle carncs two or three equidistant verniers, 
because any error in centnng an alidade over a cuxlo is eliminated 
in the mean of the readings whoiiovor two or more verniers, placed 
at equal distances apart round tho circle, are lead A clamp, with 
a tangent screw for commumcating alow motion, is attached to the 
nearest pillar, to act on tho vorticaf circle and the telescope , another 
18 attached to the plate of tho honzontal circle, to act on the alidade 
of that circle and so also on tho telescope for azimuthal motion, and 
a third to tho pedestal, to net on tho plate of the honzontal circle 
The first two aro employed in moasiinng tho vertical and vziimitlial 
angles, tho third in sotting tho zero diameter of the honzontal circle 
in any specifii. direction, with a view to the repetition of tho men 
siimnonts of tho azimuthal angles at different parts of the circle 
For levelling tho instrument, tw o lev els aro fixed at nglit angles 
to each other on tho plate of tho alidade of tho honzontal circle , 
a third is attached to tho telescope, or, prcftrahlv, to the alidade of 
the vertical circle , a fourth is mounted on tho transit axis when 
levelling for astronomical observations A magnetic compass or 
needle is added, and also a plummet for ccntnng tho instrument 
over tho station mark 

Theodolites arc designed to measure horizontal angles with 
greater accuracy than vertical, because it is on the former that tho 
most important work of a sun oy depends, and they arc measiirablo 
with greatest acenraev , measures of vertical angles are liable to bo 
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K!1 of ' wniMioo of «.o l„„r 

sinia ot Uic atniosphfro, more particularli on Ioikt i 

when lioights have to bo determined wath nmeh accuraci the t hr n 
dohto must he discarded foraleicninK instrunwnt^ri.o =V 
rcpcatedlj wath stai es at siiort distanccl M ho„ tnlii admsted ibn 
theodolite measures the honzontal an-lo between a it nW 
however much thej may differ m aluA, as the pole sVar aifc 
tcircstnal object, but, as adjustments arc not alwajsmndc witfi 
tnko’7j?n X ^ inaiiitainod, it is desirable alwajs to 

nlmmatolj to the right and loft of the obsener, for this chnnnates 
colhmntioa error from the honzontal angles and index error in tho 
sotbng of tho spirit lei el from the vertical angles 

Wlinn A 1. ... • O _ 



circle roinammg damped and the tcicsc^i;;:' m.d^ ahdnd™^^ 
over It, thou the position of the liorizontal cinlo is shifted* as 
often as nnj bo desired, ami after each shifting the angle is nmun 
measured as formorlj , thus a separate iiiiincriLnl result is obtained 
for each ojicratiou Or (S), the first object A hai mg been obsened 
and the telescope sot on tho secoml object I), the honzontal circle 
IS tinolampcd and tiinicd round until the telescope is hroiidit hm k 
on A, w hen it is again clamped , then the alidade is iim lainped and 
Uic telescope ogam moved over tho honzontal cirdo to bo set on B 
The operation is repeated as often as innj bo desired The voniicr 
readings are only taken for tho first telescope pointing to A and 
tho last to B , their chilercncc +3C0’* for over) compictc rctolution 
of tho circle, divided the number of repetitions, gnes the ujfflc 
This inothod is objectionable when a round of sDicral angles has to 
be measured, but it enables tho value of a single anglo-^inori par 
1 ticiilarly a small one, as between obictts in tho same field of the 
telescope— to bo ditciinincd accurattlj with imith greater rnimlitv 
than tho first inethoil '' 

An aiixiliarj toloscopo is sometimes fixed below tho plate of tho 
horizontal circle of a theodolite, to ho pointed to a referring mark 
while the upper telescope is being moved nlxmt, and tliiis to sene ns 
a check on tho general stabihtj of the instiaiincnt and on tlit per 
manonco of tho initial setting of the circle during the measuremeut 
of a round of angles When a theodolite is sot np on a loftj 
scatloUling which is liable to bo swnjed bj tho wind, or on a stand 
which cannot bo readily isolated from tho observer, lionzonlnl 
angles mnj bo measured accuratolj bj emplojing a scioiul obsirver 
to keep the auviharj telescope triilj pointed to a reftrrmg mark 
while tlio obsen ing telescope is being pointed 
The subtense transit theodolite diTfors from tho ordinary transit Subtcii'c 
theodolite merely in having a pair of wire caiajiiig micromcli rs transit 
mounted in the telescope tube, in order tliat the snmll angle sub theodo 
tended by a distant object of knovni duucnsioiis, or bj two objects Ute 
sufliciontly near each other to bo scon in the same liold of tho tele 
scope, may bo measured with greater facihtj and precision than on 
the graduated circles in tho usual vvaj The micrometers arc held 
in a rectangular box, one on tho right liand, the other on tho left, 
with the wires brought ns closely as possible into tho plane of the 
fixed wires in tho ordinai'j diaphragm, the box can bo turned on 
tho telescope tube through an angle of rather more than 90”, to 
enable the micromolcr w ires to bo set parallel to titlicr the hon 
zontal or Ibo vertical wire of tho dinnliragni, or to be pincwl at nnj 
desired angle of inclination Tho subtcnscaibjcet nsunllj eiiqdojed 
m survej work is a polo of known length , if held perjicmlinilnrlj 
to tho lino of sight of tho telescope, its direct distance ninj bo 
doterimnod from the angle incasiircd bj tho inicroiiictCR, with a 
swfliciontly small percentage of error to make this method jircferahlo 
to chaining over rough ground Tho iiistninicnt has been ndvnn 
tagcouslj employed in carrying trav erses of considcrablo length ov cr 
ground winch was impracticable for direct linear iiicasiireincnts 
The micrometers aic also scrviccahlo in astronomical obkcnniions 
for time and longitude, for thej give additional wires on whnh to 
obscrv c tho passage of a star, at distances fiom tho fivi d vvirc whi> h 
may be varied with the speed of the star , and for dclcnniimig the 
longitude thej permit numerous measures of the distnnie bctwicii 
tho edge of tho moon and a star to bo taken, imiutdialdj before 
and after occiiltatioii 

Eckhold’s ommmotcr is a theodolite furnished wath a micro'i oive Y cl 
of considerable magnitude facingji gnduated linear scale , tlic twin, bold s 
of the microscope is rigidlv attached to the telescope tube, eillurmuni 
ot Tight angles or parallel to it, «o that tho two alwavs move to n tii” 
gether Tho scale is fixed cither parallel or iieriieiidiculnr to tin 
alidade plato of tlic honzontal circle, thus, when the tclesi npi is 
moved through vortical arcs watliin the range of the rnlc, the 
tangents of the arcs arc measured bv the microscope on the rcale 
The latest and best form of the instniment is sliowii in fig 8, 
winch represents a transit theodolite eonverfed into in ominmeter 
bj tho application of a microsc o pe JL to the t»Kse oj) e at lag iit 
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ancles to it, and of a scale C to the p’ate of the alidade of the hon 
rontil cude in a plane parallel to that of the ver‘ical ciixlc Tlie 
microscope is i 

furnished mth a 
oiagonal eve- 
pece through 
^hich the olser 
aer lools down 
on the scale. The 
scale IS divid'd 
into 103 eqnal 
jvins.andismov- 
„i>ie in Its bd- 
] dte tniough 
t’-e leng'h of 
cue of these di- 
11.03' bv one 
’■i ation of a mi 
cromettr screw, 
iv h a large 
head, D, the cir- 
cumference of 
ivh.ch is divided 
into 100 equal 
partsj each fin 
sib e into fifths 
bvave-nier The 
microscope has a 
fixed wire in a 
diaphragm at its 
eve'ead. A, and, 
when the tde 
scope IS s-* on 
an ohjtc* and 
the nre is s^ea 
between a pair of 
ihncioaa oa the 
scale the scale la 

moTcU bv the mie'om‘‘‘e- sc-ew until tie nearc't oivi. oa is h*oacht 
t-c Tvirt , the scale rtadiag co“esponmnc to th** hoTconial 
ponaca of th" *elcscope b ng Wwn, the difftw.ncc b.‘nc a u 
and lie when -he tdeacops la poin’ing •’hove o- l«elov- thi 

hoTrontal plane is th- tangent o' the an. of eleva^ oa o* der’v '’oa. 
to radiosstnc paq^dicatr from the ans of ro‘atioa of the 'ck 
to the s'ale. Thus » 
both the distan'^e and 
the height o' anv point ' 
ove- which a staff of 
known length has b'^n. x 
s't -m veticinv mav be 
reauibr de‘etmmed with 
fair accnracv L»t Q {Eg 

9) be thA position of t£e ^‘S- ° 

tel^'op, OA the direcnoa of *he telesw)!* 
a*l^h^“e‘‘ 'n ® w-e-TKinding d..wc‘ioa o' the n 

^ ^ 3 distant tvim* 

"Ij cp ver^icillr. and 

d“S^’S=,'S 

jl'c"} -vy rn 




re''-eod-a‘ed as ^ foo*-s. w-r are i 

heal c' a fo ireg tnr.-va“s^i ^ £3:ed on -he j 

gw»-e=, la whi h th-v are ulac^oi'* as i 
fwm -lew b- a can- .a- 'no^-^w^ conceal’d { 

shonI>.A*s to faivea- er^hich la ciamrej. over th^a 

^-raccanc In anv-_eim!S-^-C?:^.?.^^:? *^“5 ' 

i^ et ija of ’he r> 1 ,- g ...... 
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a 


ploicd in wh ch the c l end tf the t -.mpA tnb* is rcirovcl — a 
counterpoise to the o* jc^t c-J b mg vuli tiiu ol in i s pL-w , and 
a prism is in't.r'cd at the int< r action of th" visual axis with the 
transit axis, so ‘hat the r\vs of light from the object gK -i t nv be 
refl’s.tcd ihroagh ore of the tult' of tiio ratisit axis to an c-e p t e 
in the piro’ of tii_' tub In this ca-st. th^ { illar^ n^'d on’s I'a ingh 
enough for the com t'po.sA to joss frt»h ovf the j’btA of tie 
honrontal circk , but the oh- - tr ha. al vavs to plae- him 'If at 
ncht angks to the uiwttion o' the obj s-t h is ob'-n iiig 
'The levelling in ‘ru-nent con .its of a t^’c o,<" -hjAh eim - a L»TcILn; 
long sfint level panllAl to it* If anl « i'’otin‘ei' o i a honccntal ins‘-c- 
plate which is fixcil ngidU eitlnr on tie head of a sc-ti al axis meat, 
revolving wathin a so- Cct in tl a errtre of tl a pdes'al o- on that 
of a hollow cone n.vo''iing roinl a vcrtiwl ax s vli ch p*qjAe « 
apwa>ds from the 5 »c«lc’‘al Tlic’c are aawj is km-s cf th- jn’.m 
intit , in the Y 1' vcl tl e teks ope t-s s oa a pai- o' Y ' in vhi-li it 
can K I'Oth •io‘atAd and t mr'J eai fo- end in the di rij i 1 -»] 
tht. tr'cj op 1 ’ ngidh a“achfd to itS support* ai I i s tub s 
madi. s! 0 - I “ ai J o' ^a c* d.a'nc*r' to car-, an ebj o' 

sho-tc* focal Irag*!! and la-gt.- ap**urt .V iingntti «. unjufsia 
a**achcd lO ‘lie instnim at to tcil'e il a Iscaarg’ c f th 1 vrllug 
s*avcs to 1-' Pkia wl.A„i.vc- d'^ircd lyvilhn.. » ait* a-i of a 
variA'v of pittn-s -iil arc gradua wl in rare . vai* b-.’ c i 
both fa'Wj and di* m'anv, li- a ci ceiw oa ■'tvid ..tal c*n*a of 
reading as lauiat si la * c III 

Ted e mg 1 vib a-e po-tj’i’c instrutrcnts whi h n.av b' hci I ha reSec*! 
the baud for rough an Irsr d'..rvcvvc-k Tli"-aa.f two few s' kicb 
in on- aa iirag of tl c eii tf the c' * -vc- in tV c h<r aa I’Lsg" 
o' *hA bull’c of a sp n' bvcl, is *e- a bv n.** xioa oa a bitl with 
tic ol'-'-red c’’je t THa £ixt co-*.>..» ot a eqimn c' cjmroi. 
looking -las , r hid is *et jr a frai-- swep. nde-l fron. a nng o- th- 
hiie of pre’orga* o- o' one of t' i d a-araU m «u h a maast ^ W’ t > 
swiag faolv ha* no* um round oa i .5 axu- of * ist>- a* o- , ti - fraw * 
iswiijitc’i Iv a me al p’a'e bhirl, to which it is s-i a lja‘t d 
that, when su j>. nd a, tl - plan ofd e <ztLi co' hen '-t-wiilV 
vi- unh X s- all iwit on of the glass al cue en 1 of th 1 -a- m al 
Utigoaal IS Cl 1 A lu* awar o- uu* IviWil. b\Lv i ti in. of 

the o'—'Vi'S ciL u sesa oa the dug-ijj, all o’y t, 1, ♦, 1 b\ 

*’ t dtagoT al \ he her mew. 1 througu tl e oj* an„ m ti- i~-)- 
c- bv ixE M >n, 3'^ ca th- 1 vtl of te cie Tt* « -->1 1 c a i < 
of atcl opaaltLe cbje. enl ca] dow 1 a* *1* rr.- cjd }r*s 
d k wL ..H is p-fo-a* ’ nth a s’-! tick, ai -o'fi’irrup la.f 
tliA * it oa t' 1 xcl ta tV tal< far jg il - r\i tal a* - an k of 
•< * wi h the axis , acl aa albw, mi tma pawn* sj n 1 v.’ js 
uount ->l o-i' an optu-g alio e •he i utro*, an 1 * ball - u snau 

tl ixfixio in ihe ax ’ o' tl A tut _ .\b" vski 1 1 * . ' iia latter dl srv s 

coaj*jUitio ) bu* with *111 sp It level a acini m ..t ah 'a. . of 3 kreh 
gaiuuaUd are died to one ' I’c tf the {nc'aag- la* tu' luu’ 
ve— cal aacks us well as Itvf U ma- Is? d *er- nasi w- h .. 

Th’ opvi-alsnui-c I* are"ici-g x-sauic at i he i ig a ’i J • Op cal 

angle anl u of •n'it ns’ m lamng eff p-a. n it u ..r fw )rtn.^ 
incasjn.a:e t of o„'' u f-mm a Im- c m~ci ' Ii co_ * ■« of t-wo 
gia.s'pVfs oacwhcEvtIiAt.'i r x — ulii » Ivc- I w h -u '-p,! 
pwi.aa'3 !v m a shallow c leiJa- bjx a ai at g « r' 4* tl at 

anv two o\e. ts s en teg ^c- th-oegu a s glr 1 n tl le->x 

one dire * i ’hrojga thA ra-’-iawat pi-tio- o he - by - ' mm 

", rite-*.. ...I 2 a 

angl o *'0 a- t’ e piirt wLa-c *1 tb— i.-«J_a hr- 

.e~,V ' LI" ' Im-a.- r. , t-as 

common co-tms.c,., ar l angular per -a. o-s f.f hug off us n. 
cu an'cs anl an-I s : lA.survd oa tl. cw>an’ p .p - jo te ,. fts 
pu’.-.’s and pantag-up-s fo- np-uluemg a C..1 d , . oa *- “ 

lir-ld and raniaTcts’^ fe- m a,-’„g j „ nd 

Scu’-s are thr-ded, ci he- de. im-Pr o- fta-t ®aulv n n a a-.i *.^,1 . 
puw-s, ta- I of wLi h Is a i.i-tion o' a fixed nnii o' ’ nrd as 3 foo* 
o'^an II ch som“ a’x snbdimJed more or Ic*- minn'ih •‘hro— h 
oa el e.r eatj?e ltng*h bA*wcea a wair of rcrallei hr . a i.» 
po.bvia«a at the -'cxtremit-AS on^ rSi suV'-^re 
I- e; ven ciuilu'tant parallel lin*'- the oVe- o_ , o' •^hS^re 

3* *1 mr ixtremi 
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Com- 

passes 


Propor- 

tional 

com- 


along the bovolled edge ore parallel to eacli other, their distances 
apart hoing one third of the distances travelled hy the arrow along 
the scale. 

Compasses nsually take the form of a pair of legs movable ahont 
a joint, so that their extremities, which are of steel, finely pointed, 
may ho set at any required distance apart , the legs maj ho kiice- 
jointed, and one is usually adapted to Jiold either a peucil, a ruling 
pen,' or a steel pointer, as maybe desired A beam compass is cm 
plojed when long len^lis are laid ofl , it consists of a light tubular 
metal bar, or a rectangular deal rod, fitted with a pair of boxes, 
which slide along it and carry either pen, pencil, or pointer, and 
may bo set and clamped at any desired distance apart. 

Proportional compasses consist of two parts so exactly similar 
that when held in contact throughout they appear ns one , each is 
pointed at both ends, flat and grooved throu^i one half its length, 
and tapermg to a point in the other half The two are coupled 
together by a pair of similar sliders, one for each groove, turning 
on n common axle which carneS a disk at one end and a clamping 
screw at the other , by shifting the position of the sliders in the 
grooves the distances between the points at the opposite ends can 
be brought into a^ desired proportion The sottuigs for different 
jiroportions are effected by bringing a hue on the slider opposite 
the luics of a fractional scale engraved on one side of the groove 
Protrao- Protractors are of two forms circular (or semicircular) and rect 
tots angular , the circumferences of the former are divided into 360 or 
ISO' , the latter are divided on three sides of their penphery by 
Imcs drawn from the centre of the fourth side to the degrao points 
on the circumference of a semicircle of which that side is the 
diameter The protractor being set with its centre on a given 
point and its zero Ime on a given Imo passing through the point, 
any angle with this hne at the point can bo readily laid off 1 ro 
tractors for plottmg traverses are commonly annular, that they may 
bo centred ov or the station of origm with the zero diameter on 
the initial meridian , their boanngs at any other station may be 
laid off without moving the protractor by drawing lines parallel 
to the same bearings at the ongin Rectangular protractors some- 
tunes have parallel hncs engraved on their laces at equal distances, 
for sotting over paper ruled with parallel lines at unequal distance^ 
and their backs engraved with scales of rhumbs, smes, secants, and 
tangents and common scales of equal parts ^ i 

Station ^0 station pomter enables the posihon of any station at ^hwh 
pointec angles betw een three fixed points have been measmd to bo :^ottcd 
^ on”papor It consists of three arms the centre am carries a 
graduated circle fixed over an axis at one end , the other two are 
movable round this axis, and each carries a v ornier for readmg the 
circle Each arm has a straight edge bevelled as a 
lines on the prolongations of these edges meet in the centre of tlio 
axis, where there is a small opening through which a point may bo 
nneked on the paper The arms having been set to the observ cd 
Mgles, the instrument is moved about until each edge is 
of the fixed points on the paper, when its centre will be exactly otot 
the position of the station if none of the anglesi are v ery acute 
mstroment is much used in nautical survejing, for laying do^ 
the jiosihon of a vessel at sea by angles measured to fixed objects 

**”The tnangular compass is serviceable m reproducing plans to 
full scale , It IS formoff by jomtmg a third leg to tiio centre pm 
the jomt of an ordinary pair of compasses, so as to bo movable m 

IS employed in reproducing ^an on 
-geSy a siialler-^Io It consists of two long arms, AB 
and AC, jointed together at^, 
and two short arms, FD and FB, 
jointed together at F and I'^h 
the long arms at I> and E , FD 
is made exactly equal to AE and 
FE to AD, so that ADFE is a 
true parallelogram whatever the 
angle at A The instrument is 
supported parallel to the paper on^^ 
ivorj castors, on which it moves 

(m&llj^att^nra'? long aim AO, 
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VOltlcallJ ai; C, near uiu sliort arms 

tubes are mounted on plates which slide along the short «^s 
BD and FD they are intended to hold either the axle pin on 
SityfulcnimVnd which the instrument turns, or a sted 
JoinSiror “il, interchangeablj Wien the centres of the 
tubes are exactly m a straight lino, as on the dotted line 
small triangle bfD will alwajs bo similar to the largo ^ » 

and then, if the fulcrum is placed undoi h, the ^ued at/, ® 
uointer at c. when the instrument is moved round the luicrun 
rtQ ft Divot tlie pencil and tlio pointer vnR nioi o paraUel to eadi 
other^throunh distances which will bo rospectivolv m the 

nf tS thus the pened at /draws a reduced copj of the 


the map would bo copied exactlj Lines are engraved on the arms 
BD and FD, to indicate the positions to which the sliders must be 
sot for the ratios J, J, , which are commoulj required. 

The square pantograph of Adnan Gov anl consists of tw o graduated Gov anl s 
n Inch ore pivoted on a plain bar and connected bj a graduated square 
iding between them tliroughout their entire loiirth, to ho silpmtn- 
T required distance from the plain bar , a sliding pate carrv mg grapli 
a vortical tube, to hold either the axle of the fulcrum, the piULil, 
or tho pointer, is mounted on one of the arms and on a prolongation 
of the plain bar beyond tho other arm, and also on tho graduated con 
nectmg bar, and an additional arm is provided by means of whiih 
redactions Wow or enlargements above the scales given on tho 
mstrument can bo readily effected 

Tho cidograph is designed to supersede tho pantagraph, which Eido 
IS somewhat unsteady, having several supports and joints It is grnpb 
composed of three gradnated oars, one of which is held over a ful 
cram and carnes tho others, which ore lighter, one at each cxtrcmitj 
The three bars are movable from end to end in box sockets, each 
having an index and a vormcr in contact with tho gruliiatcd suilc 
^10 box socket of tho principal bar turns round the vcitical axle 
of the fulcrum , that of each side bar is attacbed to a vertical axle, 
wbich also carries a grooved wheel of largo diameter and turns in 
a collar at either end of tho pnncipal bar Tho two wheels are of 
exactly tho same diameter and are connected by a steel band fitting 
tightly into the grooves, so that they always turn together through 
identical arcs , thus tho side bars over which they are rcspcLtivcly 
mounted, when once set parallel, turn with them and always remain 
parallel A pointer is hold at tho end of one of the side bars and 
A pencil at tlio diagonally opposite end of the other Tho bars may 
bo readily sot bj their graduated scales to positions m winch tlio 
distances of the pencil and tho pomtor from tho fulcrum will alwaj s 
bo in the ratio of the given and tho required map scales. 

The opisoinotor is intended to mcasnro the lengths of roads, nvers, OpSso 
and other bnivo on a map It consists simplv of a milled wheel meter 
mounted m a forked handio on a steel screw with a v orj fine thread. 

Tho wheel, being turned up to one end of the screw, is put down 
on the map with tho handio held vertically over the point at wIiilIi 
the measurement is to commence, and is run over tho road or line 
untd the pomt is reached at which the measurement is to stop , it 
IS then lifted off tho paper, placed on the scale of the map, and run 
backwards to the initial cim of the screw, over a length of tho scale 

which corresponds to tho length inn ov er on the map 

Tlie polar plammeter was invented by Professor Amslcr oiioiar 
Sohaffbausen for tlio measurement of areas on maps and jdans It plam 
consists essontiallv of two anns jomtod together and a roller, c.ir meter 
ned at ncht angles to one of the arms and moving ui touch with 
the paper: which by its rev olutions records the area of a figure wlioso 
perimeter IS traced by a point on that arm, while tho instrument 
is turned bodily on a 
point on the other arm 
as a fixed centre There 
arc two forms of the 
instrument in one tho 
position of tho roller is 
hxed and tho arms are 
jointed on a common 
pinion , in tho other tho 

vUnoh ttio ho\dm^’nnn is nttached, are f 

winch is movabw along tho tracing arm and can bo set at iiij 
renumed d™ tance frem^tl.e tracing imint The first form gives 
areas m a single unit of meisuro oiilv , the second in v nnous unite. 

Tlie annexed figure represents the first form, showing the joint A, 
the traemrpomt P, the fixed point 0, and the roller witli its 
^duated^ialTnud vernier, for indicating the lengths of Imo rolled 
over while the tracer 
moves round tho pen 
motor of tho area under 
i mcasnromont 

Tho following ex- 
planation of tho theory 
of tho instrument is 
duo to Professor Greon- 
Inll Let OA, AP ho 
the two arms jointed at 
A, wntli tho fixed pomt 
at 0 and tho tracer at P, 
and suppose tho wheel 
to bo fixed at Jl on the 
prolongation of tho 
i arm PA Let OA—a, 

AP=b, AR=e, and tho 
radius of tho roller =r , 
and let the diredion of 




Fis 12 


risffno ratatmrof tho roller, ns marked by 
bo^hat of rotation on n nglit bu.dcd J,cril?dicular 

\MI — 91 


bo that ot rotanon on a ngni 

would give motion in the diriclion A-ii 
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01 from 0 on AT., and first suppose the jomt i 

Then, if / is in AF produced, a rotaaon of the mst^ent about O , 
TUth anqnlar velocity a tuU give to i> the component 
in the Sirecnon XP and ZP « in the direction perpendicnlaT to 
IF, and ivill therefo'c compel the roller to turn nrth the angular 

velocity , but, if /is on *he other side of ij, the angular velocity 
of the roUer ivill U-~<. Therefore, keeping A clamped, the 
roller will turn through an angle fi or - — fl, according as J is 

or IS not on the same vide of / as when the instmme^ m 
rotated through an angle about 0 but, when I coincides mth J^ 
the roller will not turn, and then F describes a circle, called the 
“z®rt> circle, represented bv the middle dotted circulnr line, of 
nidiiis 

tmclamp the jomt A. and clamp the atm OA . , then the roller 

will tnmthrougb an angle- while turns tbrongb an angle 

Now suppose P to tra'^el round the finite arcnit FFiFJP^ by a 
combmation of the preceding motions in the following order (1) 
Clamp the joint, and move P to P] and A to A^ on arcs of circles 

of centre 0, then the roller will turn through an angle — 6, 

6 \)^mg=A0A-^=FOFi (2) TTnclamp the jomt and clamp the 
arm, and move the pointer ^m Pj to P. on the arc of a circle of 

centre jfj then the roller will tnm through an angle = ^ 

b»ing=P,,iiP-. ‘,3) Undamp the arm and clamp the jomt, and 
move th^ pointer from Pj bacKwards to Pj and A^ to A, on arcs of 
circles of centre O, ihrongh an angle 6 , then the roller will tnm 
I*T 

through an angle * 6, if 0/ is the perpendicular fiura 0 on PyA 

O O ^ 


li) Undamp the joint and clamp the arm, and move the pointer 
f^rom P; to Pon the arc of a circle of centre A, and conseqnentlw 

throngh an angle ?J, tiie roller will turn through an angle 

which cancels the angle due to motion (2) Thus in completmgr 
the finite citunt PPiP;Ps the roller will have turned through an 

angle (PP-P/j) -={AT—AI{) — 

But the area PPiP^s= area PPif>, ft 

=sector OPP,— sector OQft=yOP* — 0Pj^6, 
=UOA--AJ^-riAI AP-{OAr^AF^ 

■ -2^/, AF))0, 

={AI-AIi)lB, 

=br tunes the angle turned through by the- 
roller 

The area PPjPJPs therefore h times the travel of the circum- 
ference of the roller 

Anv irregular area, supposed to be hmlt up of infinitesimal ele- 
ments found in the same manner as PPjP.Py, will he accurately 
meisnr^ by the roller when the pnmt P completes a circuit of the 
perimeter, the arm AP being free to tnm on the joint at A and thc- 
aim OA on a fixed point 0 If, however, 0 is inside the area, thw 
area of the zero circle must be added to the area deduced from 
the readings of the roller "Vnien the roller is fixed permanently, 
this area is constant, and is usually engrai ed on the arm in units 
of the adopted length b , when the roller is held on a slider which 
also Carnes the pimon of the arm OA, the length 6 may be so 
ndinsted that the areas de>cribed will expressed in any desired 
iiBit of measure 

Zi^<Ta/t.re ard 0 onfio cf fht Op^ra xotis of (ht Grca 

TrtfnT/ysif*Hnl Suttpv of Irdic Ven-aZ of Surr^ for India CoL Ju K. 
Clarke and c/ f7e Ordrnnee ^Knry CoL Water 

lion<e On Vif Api^xfot on of FKOxOipttptyio fajwcndPZanr, and Prt>/>wc-nl 
PaptnofVe Po^ al Fnninttrt (J T W) 


SUSA, the Biblical SHt7SHA>', capital of Snsiana or 
Elam and from the tune of Danns L the chief residence 
of the Achffimeman kings, was a very ancient city, which 
had been the centre of the old monarchy of Elam and 
undergone many vicissitudes before it fell into the hands 
of the Persians (see Elam) The site of the town, which 
has been fixed by the exploration of Loftus and ^nreh- 
ill, lies in the plain, hut xnthm sight of the mountains, 
between the courses of the Kerklm (Choaspes) and the 
Dizful, one of the affluents of the Pasitigns The Shdpur, 
a small tnhntary of the Dizful, washes the eastern base of 
the rum-mounds of Sus or Shush Thus the whole district 
was frmtful and well watered, fit to support a great city , 
the surrounding rivers with their canals gave protection 
md a waterway to the Persian Gulf , whde the position 
of the town between the Semitic and Iranian lands of the 
empire was convement for admimstrative purposes It 
IS not therefore surprising that Susa became a vast and 
populous capital , Greek writers assign to it a circmt of 
15 or 20 i^es, — a statement which is fairly well home 
out by the remains These mclude three main mounds, 
of which one is identified with the strong citadeD and 
a second shows the rehes of the great palace built by 
Danus L and completed by Artaxerxes ^Tnemon Susa 
was still a place of importance under the Sasanians, and 
after having been razed to the ground in consequence of a 
revolt seems to have been rebuilt by Shdpur EL under the 
name of Erinsbahr-Shipur (Noldeke, GeB<li d Peroer aus 
Tahart, p 5S) The fortifications were destroyed at the 
time of the Moslem conquest (MoVaddasi, p 307) , but the 
mte, which is now deserted, was inhabited in the ^fiddle 
Ages, nnd a seat of sugnr-manufacture 

Sbnsban is called Ulai, a name 
clxvvical Bnndebesh and Enlrens of 

to Enl-ens makes it impossible 

M inconsiderable aatmr , but antbontira differ 

as to whether it is another name for the thoaspes or rather denotes 


' The Greeks caUed the atadel the Mf/o-fojoj- (Strabo, XV 3 •>) -nd 

^£ 0 <.d .* to Inve been founded by the Ethiopian hKonf' It w« 
G^t°(pX* nth Aatiochns the 


the Dizfnl or the Pasitigns. Snsa m the days of its greatness 
must have stretched nearly from nver to nver There is a sanc- 
tuary of the tomb of Daniel on the banks of the Shapur, and Arabic 
geographcis relate that this tomb was a frequented shnne before 
the ilorlem conquest and that the Arabs turned the stream over 
the grave 

SUSA, a city of Italy, in the province of Turin, 33^ 
miles west of Turin by the railway which passes by the 
Mont Gems tunnel into France, is situated on the Dora 
Bipana (tributary of the Po) at 1625 feet above the sea, 
and IS so protected from the northern winds by tbe 
Rocciamelone that it enjoys a milder winter climate than 
Turm itself The city walls, 20 to 30 feet broad at the 
base, were about 50 feet in height, but in 1 789 their ruinous 
condition caused them to be reduced by about half their 
elevation Numerous remains of Boman buildings and 
works of art still show the importance of the ancient town , 
and the triumphal arch erected by Cottius in honour of 
Augustus still stands on the old Boman road between Italy 
and Gaul, — a noble structure, 45 feet high, 39 broad, 
and 23 deep The inscription, now illegible, mentioned 
fourteen “civitates” subject to Cottius Among the 
modern buildings of Susa the first place belongs to the 
church of San Giusto, founded in 1029 by Oldenco Manfredi 
IL and the countess Berta, and m 1772 raised to be the 
cathedral. The population of the city was 3254 in 1871 
and 3305 m 1881 (commune, 4418) 

Scgnsio (also Secnsio, Siosmm, Sentinm, Seucia, Lc.) was at a 
very early period the chief town of this Alpme region, and the 
Cottian Alps themselves preserve the name of the Segunan chief 
Cottins, who with the title of prefectns became a tributary and ally 
of Rome in the reign of Angnstnv, and left his state strong enough 
to memtain its mdependence till the reign of Kero As a Boman 
mnmcipmm and mflitaiy post Segnsio continued to flourish After 
a marqmsate of Snsa was established , and 
centnry the capital of the famous 
C mistress of thewhole of Piedmont On 

kesnano, Barbarossa set fire to Snsa , hut the 
™Portant when Emanuel Phihbert 
16th century 

bUSA {Sd^l a city of Tunis, on the coast of the gulf 

Hamdma It occupies^ 
m^of a hill sloping seawards, and is still, as far as the 
town proper is concerned, surrounded with heavy white- 











s u s—s u s 


723 


•nasbed Oriental -looking walls TIio ICav al-Btbuf, a 
square biuldmg flanked by seven bastions, was probably 
either a Roman or Byzantino fortress, and a Byzantine 
chapel IS now transformed into the Kahwat al-Kuhba or 
Caf6 of tlio Dome Since the French annexation the 
citadel, built on the highest point within the tow n, has 
been entirely restored and serves ns tho headquarters of 
the general commanding a division , and a cnmji of tile- 
roofed bnck biuldings has been erected in the noiglibom- 
hood Tho space within tho walls is proving too limited 
for the growth of tlie population, and houses already 
extend along the shore to north and south for about a 
mile Susa is the ancient seaport of Kairwan (46 miles 
inland), with which it is connected bj a horsc-tramwuy, 
and it has a rapidly increasing commerce In 1864 tho 
port was visited by about 195 vessels, in 1885 by 701, of 
which 632 were Italian Tlie exports in 1885 were x allied 
at £1,3T1,510 (oil, to Genoa and Leghorn, £232,530, 
grain, largely to Sicily, £397,760 , sansa or olive refuse, to 
Fiance, £13,715 , esparto, a comparatively recent aiticlo 
for this port, £17,935), and the imports (including build- 
ing-stone from Sicily and Malta, brick, lime, marble, and 
timber) amounted to £660,135 The population, which 
numbered 8000 in 1872 (2000 Jews, 1000 Christians), 
had incieased to upwards of 10,000 in 1886 
Susa IS tho niiciont HAniunrrrtrM i> ) In 1 'iS? it was besieged 
b} tho marquis of Tcira Nora, m tho sernco of diaries 1 , and in 
1539 was captured for tlio oninoror bj Andrea Dona But as soon 
ns the imperial forces wero withdrawn it bocamo ngain the scat of 
Tiirhish piraei The town was attacked bj tlio J'ronch and tbo 
Ivnights of St John in 1770, and by tbo Vonctiaiis m 1764 

SUSANJSTA ("Lily”)i tlie heroineof one of the apocrjqihal 
additions to the Greek text of the hook of Daniel, the 
others being the Song of the Thice Chthheti and the story 
of Bel and the Z>) agon In tho English version tho story 
of the iirtuous Susanna — tho false accusation brought 
against her by tho ciders and her deliverance bj tho judg- 
nSmt of Daniel— IS put as a separate book J eromc, in his 

Pi efaee to Daniel, points out that it had been obsei ved both 
by Jews and Christians that this story was certainly written 
by a Greek, and not translated from Hebicw', since Daniel 
makes a senes of Greek puns on the names of trees 
Plate Kl SUSSEX, a nmntirao county in the south of England, 

lying between 50” 43' and 61* 9' N lat and 0 49 E and 
0° 58' 'W long It IS 76 miles from Lady Holt Paik to 
Kent Ditch, and 28 miles from Tunbridge Wells to Bcaclij 
Head, and adjoins Kent on the N E , SuiToy on thp K , 
Hampshire on the W , and the English Channel on tho S 
Its total area is 933,269 acres or 1458 square miles 
riill"! The range of chalk hills known ns the South Downs 
divides tho county into two districts— that of the coast 
and that of the Wcalden— which are of unequal extent 
and possess very different characteristics In the xvest- 
ern part of the county the South Downis nro about 10 
miles distant from tho sea, thoj continue eastwards for 
about 45 miles, and teiminate in tlio bold licamaiid of 
Beachy Head Their average height is about oOO feet, 
tliongli some of the summits reach 700 (Ditchhng 
813 feet, Chanctonbury Bing, 783, Firlo Beacon, lOO, 
and tho Devil’s Dyke, 697) The Forest Eiclgc extends 
tin ouch the northern part of tho count} fiom Pc^oitli 
to Crow borough, reaching the coast 
Tlic principal summits are Crow borough Beacon 090 
Briglithng Hill (647), and Fairliglit Down (u2S) The 
count} has suffered great!} fiom incursions of tho sea 
The site of the ancient cathedral of Solsox is now a mile 
out at sea Between 1292 and 1340 upwards of 5.)00 
acres w ere submerged In the carl} part of the 1 4th cen 
tiirv Pa^haiu harbour was formed b} a sudden irruption 
of the sen, doi nstntmg 2700 acres Kecently all tins land 
has been reclnimcd and again brought under cultivation 


There is considerable reason for bohowng tliat the whole 
coast-hno of the county Las been sbglitly mised m the last 
800 yeais (possibly bj earthquake sliock), as tlie large 
estuaries at the river mouths no longer exist, and the 
nithipclngo round Pevenscy (rj/e signifies “ island ”) has 
Only a sbglit elevation above the neigh botiung marsh land 
The rivers aro small and unimportant Tlie principal Bi\ci 
are the Bother, the Cuckinorc, tlie Oiisc, the Adtir, the 
Arun, and tho Lavnnt The Bother uses in the Forest 
Bidgc, 111 tho parish of Botlicrfield, and enters. tJic sev near 
E}c, its course having hocn diverted by a great storm on 
12tli October 1250, before which date its exit was 12 
miles to tho east, ho} ond Dungeness 'Plio Cuckmerc aho 
rises in the Forest Eidge, near Hcathfielcl, and empties itself 
into tho sea a little to the east of Senfoid TJio Oiiso rises 
in >St Leonards Forest, to tho north-west of Liiulflcld, and, 
passing through Isfield and Lowes, cnlei's the sea at New 
haven, now tho principal poit in the count} 'J'Jio former 
outlet was at Seaford, hut in tho reign of Elizabeth the sc.i 
broke through tho beach bank at boino waielioiiscs jn^t 
below Bishopstono and formed wlint is now called the old 
Imibour, winch was m nso until tho Ncwhnveii one was 
made a safer exit The Adur lias three soiuccs, all in the 
neighbourhood of St Leonards, Forest, and flow s sontliw ards, 
cntciing the son at Sontliw ick Tlio innntli of tlic rivci 
formoily shifted fiom }car to joar, ranging both cist and 
west over a distance of 2 miles Tho Aiun uses in St 
Leonards Foicst, in tho parish of Slinfold, flows tliiougli 
Ambcrlcy and Arundel, and enters tho sea at Littlclinnqitoii 
The Lavant has its source in Charlton Forest and cncircks 
Chichester on all sides except tho north, entering the sev 
tlnougli creeks in tho cxtieme south-west cornu of tin- 
county 

The portion of tho count} to tho north of the South lotsl 
Downs IS called tho Weald, it founcilv' founed jtait of the 
forest of Andrcdswcald (“tho wood or foicst wilhonl liahit- 
ntions”), winch was 120 miles m length nii^d about 10 in 
breadth Tbo total area of forests in 1883 was 113,011 
acres, being tbo greatest of any coimtv in England About 
1660 tho total was estimated at ovei 200,000 acres 'Ihc 
cliicf remains of tho ancient forests aio Tilgatc, Ashdown, 
and St Leonards, but the names in man} parts indicate 
tlieir former wooded cliaracter, as IIurst])iCTpouit (niosf 
meaning “wood”), lilidlmrst, Fernhnrat, Billmgshurst, 
Asliurst, and sov ernl others The forcbts w ere intei sj»cr>-cd 
with lagoons, and tho rainfall being ver} great caused 
marshes and the largo river estuaries, the rainfall, how - 
ever, abated in consequence of tho cutting down of the 
IVcalden forests for fuel in the oxlcnsivc ironworks tlml 
formerl} existed m that district The wood was cxjiorlcd 

in tho reign of Edward YI , 

The greater portion of the count} is occiqned b} llitOcoinp 
Clialk formation, of winch tho South Downs arc ahno-t 
cntuelj composed Firestone is found in tlic vc'it, end 
Stc} ning IS built upon it At the ba^c of the Dow us the 
Greensand crops up, but is of small extent 'I lie \\ cahkn 
formations occupj iieaily all the inland di'-lnct of the 
count}, and in these was found the ironstone from which 
1,011 was extracted Riisscx was at one tune the centre of 
the Enghsli iron mamifacturc, before 16 Ibcrc were 1- 
iroiifoigos or nulls (reduced to 18 before ICG <) and 
furnaces (reduced to 11 before 1061), winch implove*! 

50 000 men* anil furnished the mam supid} of ouni inri 
for the national defence The last forge 
was not extinguished until 1800 Between IS, - ami 1 , 
boring was earned on at KethcTficld, near 1 At ic, w i i 
oI J.-oo.mng .ore Mo« IW ' 

rod if possible of Kacluiig Uic roleosoic roA-, "bi'-li »■ 

1 Suss Anh Coll , xxxii Pi' 22 2'> 
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Kentish Toxra, Harmch, Ostend, and Calais had been fonnd 
at a depth of about 1000 feet below the 8ca'le%el Some 
slight hope ■was entertained of the occurrence of Coal 
measures, asm the Boulonnais the Carboniferous limestone, 
where last seen, dips soutL The honng was contmued to 
a depth of 1905 feet, the Oxford Clay being reached The 
chief result was the discovery of the unusual thickness of 
the Kimmendge Clay, which began at 276 feet from the 
surface and contmued to a depth of about 14G9 feet The 
most practical result was the finding of thick beds of gj'p- 
siim (at about 160 feet), wluch were before unknown in tbc 
Weald and are now worked at Kethcrfield From Beacby 
Head to Selsey Bill there hes, south of the Domus, a low 
and level tract belonging to tbe Tertiarj penod, of which 
there is no such record at anj other place m Bngland 
The towns of Hove, Worthing, Littlehampton, Bognor, A a, 
are built on gravel, sand, and loam of the Post-Phocenc or 
Pleistocene senes, and these superficial beds overlie tbc 
Eocene senes in patches and contain a large fossil fauna 
Bemams of the mammoth occur m the mud deposit (or 
Lutrana clay) of this district, and the Cfiiichester muse^ 
contains the greater portion of a fine skeleton of the EUphat 
anfi^Kiw obtained off Selsey Bill Of tbe British Quater- 
nary fossils forty-five are pecuhar to Selser, and twenty 
others probablj find here their earhest place in Bntish 
geological history The Bracklesham beds occur at the 
bay of that name, and their main divisions extend from 
Wittenng on the west to the Barn Bocks, cast of Selse;y 
Bill, a distance of 7 miles Thej are full of fossil shells, 
particularly nummuhtic ^ 

An analvsis of tlie flora of the conntv was pheed before tbc 
fil‘““,^®“'=“‘?o^“lS72br3IrW B Hemsicj {/Viwrt, 1S72 i> 
125), who stated the total nuiuber of indigenous plants to be 1000. 
to which 59 intrc^nccd species must be added 'the most interest 
ing le^nes of the flora are the ntimber of species to the counts 
area, the species peenbar to certun formations, m., the Chalk {56' 

especiallv of the Atlaiitio 
MU ^ottish tvpes. Amongst the rarer marsh plants are Isnardta 
^ cannaiut, Pyrola JIahtnena 
albid^, Fatun svlvatica of the "Scottish ’ tvpe of Watson, thm 
in adjoming counties A prominent feature of the 
^^den ^ m the extent of heath land and the Urge site the heath 
attams. The fauna includes 29 species of .Vammatia The buds 
re verv numeroi^ no less than 2‘*1 species having been rccoidcd- 
general migratorv nsitora. Of the 
-16 species of manne fishes found round the British coasts 106 have 
hcM ohverred off Sussex, and there are also 1<» freshwater fish.” 

.1 prints two distiuct climates, that of the coast 

of ‘^treme, and rainy Tlie coast rainfall ,s 

about 25 to 26 mches annually and that of the Weald about 33 

Downs, which nse op fa 
the TOth of the lain^jouds, and partlv to the larm. extent of forest. 

rainfall at several Wealden 
^Uons en^cd 50 inches. At Croxrbowugh Beacon'fhe averaw 
vcatly rainfall from ISr 1 to 1884 was 38 16 i^es at 
during the same penod it w.« nr-lx- ob sr 2 



the WeaU^mah^at Tuf aTS a^m'as^f th”I 

Into the fashionahle town of developed 

sprang up in Broadwater town of Worthing 

l«umt ibvc in tbe^luag village of East* 

- Goo^^u British Association, ISSi 

Eion of the conntv have Iwen^p^j^htd^r eastern din 

Phflo ophical ‘loeiety and thek^bj^e 


raiUvav from London to Brighton in 1S40, soon follor cd h\ coast 
lines from c.ast to west, occasioned a great iDcrc.isc in the coast 
towns, and now almost the entire toast (except in its steep pirtv) 
prescuts a line of f'lshionahle “health rt...orts ' unequalled in luv 
hiighsh county , these indeed fonn the sjiccial distingmslnng fcatun. 
of bn'^ex amongst other countir s 

Sussix IS divided into the s,ix rapes* of Hastings, Pevensf v, Adn i 
Lcwc', IJramlKT, Arundel, and Chichester The onU rapt.., whuh tratio 
exist for practical purposes arc that of I lasting®, which Ins a sejwrite 
coroner, oiid the la't three, in vhich the liabiliti to rtpnr bnilgts 
fills as of common right u]ion the rape instead of the counts dirispin 
Tlic Act 1“ Hen \ II cap 24 directed that for conv cnicncc the 
county court should be held at Lewes as well aa at Chitluxter, 
and this appar^ntlv gave tj-e to the division of Sussex mto east 
and west parts, and scjiarate quarter sessions arc nowhdd for these 
two divisions. Tlic horouglis of Hastings, Rve, Brighton, and the 
uty of Chichester have sejrtratccommi'sioiis of the peace md courts 
of quarter sc-sions Tlicrc an. tigliUcn j>oltv and spocial fcsnoml 
divisions At the time of the llomcstlav survev the countv con 
tamed 6^ hundreds, bat the modem total is CS Of the T muuicmil 
boroughs which the conntv contains Arundel, Cliichcstcr, Hastings 
and Itjc existed long before the jossing of the Municipal Cor}>ota 
tions Act, 1S05 , Brighton was incorjioritcd m 1654, Lewes in ISSl, 
and Eastbourne in 3SS3 Winchclsca. Seaford, Pivensev, and Mid 
hurst were imp. formed corporations existing under old charters the 
first being gov cm«l b\ a max or and the last three hi bailufi, bnt 
ml thiir privileges have latch been aholialird “SuSiej, os yir 
Freeman observes,'* “is no sliirc, no department, hut a component 
element of Lngland, older than England ’ The diocc.«c of Chi- 
chester IS ncarh coextensive with the conntv and the old kmglom 
of Sussex. In the vear CSl the countv was converted to Chn.'*iamtv 

‘'r (afterwards archlushop of ^ ork), who founded the 

K-c of Sehev^ut m 1075 the «cc was transferred from Stl»ev to 
Gjuchc'-tcr Tlic diocese consists of two archdcvconncs, 1/ v ^s and 
Cbichcsttr, and five Jcaiicno. Tlicn. are 022 civil panshts vvith 
jiarts of SCI Cl) others. 

Prior to the K« form Bill of 1832 Sussex rctunicd iv-{nt\.ei»»ht Parli; 
mcm^rs to the Hon'c of Commons, two for tlic countv ami Two rienti 
Mch for the horoUphs of Arundel, Bminbcr, Cliichcstcr, liasr Cnn rep’v 
rtcad, Hostiup, lior«ham, h wes, Midhur«t, Kew Shoreham {'nth seaiJ 
^c rai>c of Bramber), Eve, Seaford, Stevning and Binchel-ea. 

The borongh of AcwSlioreham was in 3771 added to Ihc rape of 
Braiuhcr In 1832 Brambcr, La-st Cnnstcad, Seaford, Stt viun-e. 
and B iiithclsca were entirely disfraiuhised, the fir«r name<l le-tog 
classed with the worst of the “rotten’ boroughs , Arundel, HorT 
ham, Mulhutbt, and Uve were each deprived of one member the 
county was dmdtd into two parts (East and M rat), cat h rr*uniing 
two iiicralicrs , and a new borough, Brighton vva-scnsuctl, to which 
iw inenibcre >vcro allottcil CJjjf)j£stw' a«d I/*>rc5 irere cacit Jc 
riitmW in 1SC7, and Arund.l wius disfranchised m 
t . Bedistnhution of Stats Act, 1855, disfranthi ^I CIii 
choice Horsham, Midlmret, JTew Shorebam (with tlm rar« of 
l.rambcr), and Jlv e, and depn ved Hastings of one member It also 

divisions, nr. l,.wS 

V South western or ClirnhS 

Grastwd, Korth western or Horsham, each 

a ™5” il' a>’fes wls h 

mated renral of £2,418,522 . there were in addiiio v" , 

common or waste lands. The eleven unncimi acres of 

W Ueonfield, 30,221 acres, the duln ok jrfS 
duke of Pjidimond, 17,117 the earl of Chuherfer le’oVa’ 
marq^ of Aberavennv 15,364, Eev Tohn Goim<' 14 iso ' !h! 
rarlofAshburnham, 14,051, the carl of Eranont Ufi’ai a ’ 

Gage, 13,709, theEariDclaVair 11 18 s 

“AS*” 

ordmarv degree in Sussex and +i. ’ P.'?™*'™ to an extra 

catalogued in which it was founiL*^r^v''?i^^i^ manors haie bctn 
Rve, m the large iMnororV^» Gavelkind tenure existed in 
parish) ^ Co'^stard manor (m Brc^ 

the EoiM^and^verefe^k”bem-r*^'^^^^^'u'‘*'‘ timeofAcnci 

gardens and for for ma 

H ^reoelehra^ J 
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divided bv a re^^'^tisfiretmL?***!*^' signifvaug land 

j A reft CoT, vx 164 ’ ^ 

Fiinrl Fconony oJtU Coimtw, Aev 
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8ii> s •* The toirnsJups of tho Woald nro in gonoral Tory largo, 
oiwng, as it would scom, to tlio foniicss of sites dt for habitation 
A largo portion of tho vnlo lands remain in a state of common 
ngt, partionlnrly on tho outskirts and tonnrds tho ovtromitios of tho 
district Thero is scarce!} an aero of natural horhago or old 
gnss hnd of tho coast distiict ho obsoncs that thero is strong 
circumstantial eiidcnco that the lands ii ore not onh brought to 
their present form but cultiiatcd before tho laying out of town 
sliips Ho also niontions that in tho Islo of Solso} ho obsoned 
sonio common field land, ns woll ns about Chichester The South 
Doans aiford excellent pasture for sheep, Susset being famed for a 
special broeil of blackfaood sheep Tho total number in 1886 was 
618,C6'5, — seicnth in ordei amongst English counties, Tho total 
area of land and water in Snsso-c is 933,269 acres (1881), of which 
in 1886 there wore 682,072 under crops, bare fallow, and giiiss, 
made up of 74,513 acres of wheat, 18,007 of barley, 66,500 ol oats, 
399 of t] 0 , 0307 of beans, and 9493 of pease, — tho total of com 
crops being 175,293 acres Tho green ciops woio 73,315 acres m 
extent, including 3405 of potatoes, 28,086 of turnips and swedes, 
12,1 '52 of mangolds, 320 of carrots, 11,847 of cabbage, kohl rabi, and 
rape, and 16,890 of \ etches and otiioi grtcii crops Clover, saiii 
foiii, and grasses under rotation occupied 63,724 ncro.s (47,851 for 
ha}) i’crninnent pasture or grass amounted to 340,352 acres 
017,056 for ha}), included cluoflj iii the South Downs and used 
for sheep pasture, and the cxtensiv o pastures of Tov onso} Marsh, 
uSed for fattening stock Tho total area cultivated vrith hops was 
10,391 ^cres, Sussex ranking next to Kent In 1833 tlio total of 
hops was onl} 7701 acres Tho luiuiber of horses iii 1886 was 
24,064, of which 20,473 wom used solol} for agncultuml purposes. 
Cattle intliosanio j car numbered 115,633, of winch 40,693 wore 
cows vwl hcifcis in milk or in calf Tho total of pigs was 41,064 
Poiiltn in 1885 included 317,712 fowls, the fattening of wliuh 
for the London market forms an important industry in the north 
eastern part of tho couutj , the coiitro being at Ilcathfiold 
Popula 1 ho earliest statement as to tho xiopulation of Sussex is made bv 
tioii Bwlc, w bo describes the county ns coutainiiig m the } car 681 land 
of 7000 fnimhts, allowing ten to a famil} (not an 
estimate at that date), tbo total population would bo 70,000 At 
the time of tho Doinesdn} sun oy (about 400 } ears later) tho total 
iiuralicr of tenants t» cajnU, under tenants, boidnni, ootani, sonn, 
xillani, U hn fact all able bodied males), was 10,410 ^ Assuming 
cicK of these to represent a farad} of ton, the total population was 
then 104,100 In 1693 tho count} is stated- to 
21 537 houses If aoven vroro nllowecl to a hou^o at that uato, tho 
total impuhtwa would bo 160,759 It is cimous, tlicrefoie to 
obsou 0 that in ISOl tho population was onh 1 69,811 The dochno 
of tho Sussex iron works prolmbly accounts for the sranll increase 
of population during soieml centime^ although after the massnero 
of tit llartiioioinow upwards of 1500 Ilugnonots landed at R}e, and 
in 1685 (after the revocation of the Edict of Nantes) inanv more 
refugees wore added to tl'o count} In 1881 the total iiopidation 
was 490,605, of whom 232,331 wero male and fomnfo The 

principal towns were Brighton (iKjpiilatioii, 10/, 616, 125, 4W «i 
parliaiiientar} borough), Uastuigs (42,258 . 47, / 38 in mrliamont 
ar\ borough), Cliichostor (8114). Lowes (10,815), and Il}o (466/) 
Fishcno Bede rctonls that St IVilfrid, when ho v isilcd the count} m 881. 
^ taimht tho people tho art of not fishing At the time of tb® 

dav suno} the fishones wore oxtcnsii e, and no less than _86 oalinro 
for salt works) existed The customs of tlio Lngbton fishermen 
v?L reduced to vmting iii 1679 Tho census of 1851 returned 915 
fishcnncii, but a parliainoiitar} return in 
of men ami bo 3 S to bo 2236, and the} manaed. /30 boata 
is4of 1881 Returned 1471 b^bennen The urpmxuuate value 
of tbo fish landed at Brighton v carlr is “bout £20,000 
mi.nrn nrn now no imuorlant industries , the emol is tiie oncK, 

Bistorv ^ Tho’carliost settlers in tho county vvero the 

^ memorials are found in tho hill-forts of Mmint CubH™, Holhng^W, 
IVliito Hawk, Ditclihng Beacon, Devils Dvko,Chonctonbur} Ililli 
i&,ssb\iri , 4-c , tho latter being a great fnotorv for flint 
The} Sro the names to the mors Little is, bovwec, known 
TOVcctan" them beyond tho fact that Iboy bad a distinct coimgo 
fioino two^centunos beforo tbo Eomaii inv nsion,— a coarse imitahon 
Ko Greek stater of Thilip II of Macodon Th«o coins hav o 
ttomiTm various parts of tmssex At tho time of Cesar a land 
f55 n.C 1 the Belgie mho of the Kegni inhabited the county and had 
Sifcl^tal at^R^g'Vum Sir G « Awy W “u 

rcveiisc}*^ as tbo place of Oaisnr’s landings in 65 and 64 B.0 , this 
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iicaiu aeoniB eo nave ucon aitoiecn lo ms sou Tincoiumius " These 
tiro are tho only British nilors of the count} u hose coms Imv e beau 
found Upon the conquest of Britain under Claudius tho Homans 
found a ready tool in a king named Cogidiibmis, who is mentioned 
b} Tacitus, and who was created iinponnl legate, and may probably 
bo identified with the king of that name mentioned in tho cole 
bratod inscription on the teinplo of Noptuno and Miiion a found at 
Chicliostcr Sussex was reduced to submission prior to the reign of 
Vespasian, and Major General Pitt Kivors suggests that the hill fort 
ofMoiint Cabiim may liav o been one of tbo twentj oppida Sitclonins 
states to have been reduced b} that emperor Homan settlements 
became numerous in tho count} and villas sprang up, the rtmaiiis of 
which aio sill] occosionnll} found, tho chict being that at Bigiior, 
near Stano Streep tho Koman road conncchiig Cliichostor with 
London and still partly traceable A foi tress was croLttd at 
Anderida (Pol oiisoy), and thero was another town named Miitn- 
antonis, wliiclt is thought lo bo Lowts , but, haring regard to tho 
Antons in West Sussex, it may bav e boon situated fartbor west than 
Lowes, porlinps at Littleliamptoii Sussex was tho first county 
invaded bv tlio Saxons, who in 477 landed iiiidci jEHo at Jvcjnor 
near Chiohcstor After fourteen years of struggle the} reached tho 
point uhoro tho South Downs abut on tbo sea at IJoatb} Iliad, 
ami in 491, ns tho Saxon Chronicle grimly records, “yPllo and Cissa 
besot Andredes coaster (Anderida), and slew all that wore therein, 
nor was thero a Briton left there any more " This rosiiUod m tho 
foimation of a distinct kingdom of bouth Saxons, whence its uaino 
of Sussex The subjugation of the county nos very complete, for 
It IS still one of tho most Bioronghl} Saxon coiinlies in England, 
ami its inhabitants, spooch, place iminos, customs, kc., nro almost 
entirely Saxon Tho next important event in tlio histoiy of tho 
coiiiitv was the landing of WiUiom of Normandy (28th September 
1066), followed b} tho battle of Sonlac® or llnslings (14tb October 
10G6) Tbo CJonqnoror crerted on tbo battlefiold a state abbey dedi 
cated to St Martin, but it was not completed until after liis Jcatb 
Tho next chief eront was tlio battle of Lowes botween Hour} III 
ind tho barons xindor Suuon do MontCort lu 1264, wbiiu “xviped 
out tbo slam— if stam it w cio— of Soulac '' The onlj 
ant ovonls havo boon tlio lobelhon of Jack Cndo m 1450, wluvh 
rccotvod vorj aubstnntial support in East Sussex, and tbo naval 
ongagoinoiit fought off i^aeb} Ifead lu 1690, lu vdiich the EugUsh 
anil Dutch Hoots combined wore defeated by tbo French Charles 
II in bis flight after tin. battle of Worcestoi escaped m 1651 from 

Brighton in a fishing boat , _ 

Tho foremost place amongst tho illustrious natives of Sussex 
must bo assigned to Shcllo} tbo poet Of statesmen no Imvo 
Ricbanl CobScu and John Scldcn, and of omincnt w esiastiw 
Arclibisbops Frowon, Joliii Pcokhwn, and ^ 

deacon Haro Its poets include Thomas Otway, Ihomw backviHo 
(afterwards carl of Dorset), and Tolm Elctt-hcr “ntiminnvs vre 
find Sir William Biin-eU, John Elliot, Kov 'Ibomns V J^re leld, 
Mark Anton} Low or. Dr Maiitcll (geologist), and Dr Eitlinrd Russell 

rlarge umwber^ Saxon words are still 

verts words of one s} liable into words of tno, as fans (fs<-o), Innsl 
(taste) kc. Again, a before double d becomes ar, as arda and 
Wer for o/Werand ladder, oi is hko a long t, m 
vulmcnt fointincnt) , an e is substituted for a in such words ns ray, 
flea kc Tho Froucli,Tofngccs in tho 16 th and 17 th ecu turns iii 
Sneed maiS words wlucirnro still in uso Thus a Sussex woiuan 
w Inn unprepared to receiv e visitors sa^s sho is in dishalille {ih.'Oia 
hiUe uudeoffi), if her child is unwell, it looks wki/l 
fretful 18 a littlo jicfer grteeous (petit gntf) , rfic cooks w ith a hrMch 
tbrooho, a spit), and talks of coasts (coste, Old French) oi ribs of 
meat, kc Thero is an txcellont Dictionary of the Sussce Dial ct 

a; 
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the Brighton and Sm w iOx' ^/a / ttvm ffOi- irrf r/D>u<t in 

■ s Tlie Wll orScnlttC Is now occnjik<l U) tUc aVjVsj an town o 



726 


>S U T — S U T 


iccouat of (ho Coast of Sussex , Fredenclw Dixon, Tlie Gedtoov of Su vx M V 
_ .. Xlemotrs of the Gcolmical Surriy 

fKent, Sumo 

. _ f Jssnrialions 

JIeirideI(i”j Slrteh of the Natural Hutoru of Bnahton (indits I idnitir, lE<»t H 
D Gordon, The Ifistory of Harting Basil Clla^lpne^s A Quiet Corner of Lng 
land Studies oftandteape and AnJiitecture in II iiichelsea Hue, ami thelUmney 

__ _ « »,_ . — - • e— . . rw -s. .¥ »-. ¥ ..at. — — J 

Varah, 1S74 
4ni}inel H' 

W* D Cooper , . , 

Howard, and PrcjCTi/, ic. (FES) 

RTTT TTTCBT.AT^ j a northern maritime county of Scot- 
land, IS bounded E by Caithness, S E by Jloraj' Firth, 
S and S W by Koss and a part of Cromarty, and If and 
W by the Atlantic and the Iforth Sea The area is 
1,297,846 acres, or nearly 2028 square miles The northern 
and western shores are broken and irregular, in some cases 
deeply indented, and in the north west, at Cape Wrath, 
near Durness, at Whiten Head, and farther south at the 
island of Hauda there are ranges of wildly precipitous cliffs 
Numerous islands stud the larger inlets on this coast , the 
only ones mhabited in 1881 were Oldne} inth four persons 
and Eoan (in Kyle of Tongue) with fortj -three, Handa, 
which had eight inhabitants in 1871, had none m 1881 
On the north coast the principal sea lochs are the Kjlc of 
Tongue, Loch Emboli, and the Kyle of Durness, and on 
the west coast Loch Inchard, Loch Laxford, the lanous 
branches of Eddrachilhs Bay, and Loch Inver The eastern 
shore is low and comparatively regular, the only inlets 
being Loch Fleet and Dornoch Firth With the excep- 
tion of the narrow plain along the east coast, various 
stretches of low ground on the west coast, and the low 
grounds adjoinmg the nvers and inland lochs, the surface 
consists chiefly of a succession of irregular elevations of 
from 500 to over 3000 feet m height Much of the western 
district adjoming the coast from Cape Wrath southwards is 
occupied by Archiean gneiss, formmg a series of bare rounded 
knolls Besting unconformably on the gneiss are deposits 
of grits and sandstones, generally regarded as of Cambrian 
age, rismg into wild clifis between Cape Wrath and the 
Kyle of Durness These are succeeded unconformably by 
Silurian strata, specially developed in the neighbourhood 
of Durness and EmboU, in the former region they form 
a basin occupied chiefly bj the limestone series, contamiii" 
a remarkable collection of fossils, and at Ernboll, from 
which the strata at Durness are separated by a great dis 
location, they present a remarkable senes of horizontal dis 
placements Towards the east the gneiss is intermixed 
mth gramte and syemte, which cap the summits of a 
few of the mountams Gathers of Old Bed Sandstone also 
occur in tbs eastern mountainous region, sometimes in 
masses of coarse conglomerate The bghest mountain 
suiqmit m Sutherland is Benmore As^t (3273 feet) the 
culmmatmg peak of a fine range of Silunan quartzites’ and 
to the south-east of Loch Assynt, 
T Picturesque corneal summit 
miWo fn the cunous Suilven (2399 feet) 

•senpsnf ^ t bghest and most picturesque 

senes of mou^m groups occurs m the north-eastern region 
^u h of the Kyle of Tongue,-Ben Hope, a roiSS 

*iear Loch Hope to a height 
of 3040 feet, whde to the eastward is the pictoesquTlen 

formed of granite, Sd south 


from It npar t-ppT, XT v/’ granue, ana south 

?3154 wT ercat bulk of Ben Khbreck 

over ’OGO feeA^tl™’^® summits attain a height of 
oZ~eZV^^!S of f P^°P«rtion of the mountam- 
inteSng Tcent and un- 

tmtsinaSumn. In the wSn" 

Moray Firth the Old TJad o along the shores of 

formaWy on the cmtalb- « 


some seams of coal have been worked, but the presence of 
iron pjTutes greatly lessens its value Lmicstone is wrought 
m vanous distncts, and there are a number of quarries for 
building stone Small quantities of gold have been found 
in some places 

Sutherland has a much greater proportion of its area 
occupied by water than any other large county in Scotland, 
the parish of Assjnt being completely honev combed with 
lochs and tarns Loch Assynt, the largest of these, 10 
miles in length, and narrow and irregular in outline, is 
entitled to rank, from its picturesque creeks and the 
grandeur of tlie adjoining mountain scenery, as the most 
beautiful loch in Sutherland Loch Shin, extending 17 
miles throughout nearly the whole of Lairg parish, from 
south-east to north-west, is towards the centre overhung 
by mountain masses, but othennse is without interest to 
anj but the angler It is succeeded northwards bj a scries 
of lochs, — Griam, Hcrkland, More, Stack, Garbadmore, 
Garbadbeg — extending through the centre of the pansh 
of Eddrachilhs Lochs Mcrkland and Gnam occur, like 
Loch Sbn, in the course of the river Shin, a tributary 
of the Ojkcl, which lost forms the southern boundarj of 
the county with Boss and falls into Dornoch Firth , 
Lochs More and Stack arc in the vallej of the Laxford, 
running north-westward to Loch Laviord The Dioiiard 
or Grudie flows northwards to the Kjle of Durnes^ and 
the Hope, after expanding into Loch Hope, about 10 
miles in length, falls into Loch Emboli The Borgic, 
which in its course forms Loch Loyal and falls into 
Tomsdalo Bay, the Xaver, which flows from the loch 
of that name through a fertile strath to the sea at Betty - 
hill of Farr, the Strathv, and the Halladalc are the prin- 
cipal other nvers flowing northwards Those entering 
Moray Firth are the Oykel, the Helmsdale, which readies 
the sea at the town of that name, the Brora, which 
receives various tribiitancs before it expands into Loch 
Brora, 3 miles from its entrance into the sea at Brora 
and the Fleet, flowing into Loch Fleet 

—-According to the agncultural retnnis of 1SS6 oiih 
], 347,033 were in cultiiation, less than a 
fortiethjiart of tlic whole area. Tho best land is that ndioimnc 
iloray Firth, where agncnlturc is m a veiy advanced condition 

on its easteni and western shores ’ Tho homes tTiey left were 
he sayi% » improved into a desert", hnt in tho opuuL of thoM 
who made tho alteration these mountainous parts were as “mueh 
^kulated for the maintenance of stock as they were unlfit foT the 
Imbitahon of man " The crofters in Sutherland araCv Srt 
chiefly confined to the western seaboard, the number of crofts all 
on the estetes of the duke of Suthcrlaud, amounting aeco^ to 
the SepoH of the Crofters Commission, to 1238, and renresenfantr 

Iws, fw, SSa "Ss of Mas, 
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ShQ2 penniDcnt iiTsturc, nnd 252 fallow TJio ])niici{KaI com 
crop IS oils, wlucli OLCupicd S3f>2 acre*, b•lrle^ ocLiiming 1845, 
n 0 C3, IK ISC 24, and wlic »t onh Potatoes occupicu 2014 acn.s 

and turmps ajul swuUs 20!>1 Cattle, clnctU W tst Ih^ltlaud, «liort- 
liorii, aad cro'^^lircd, immbcn.d ni 1SS6 12,80b, of whiUi 5’uit were 
attd iKifirs iH iiulk or in c tif , horsi^, which include a hige 
nnuilKr of pomes, althoimh Ch dc^d iKs arc used on the largo firms, 
numlKivd 200"), ol which 2015 were used soKlj for ]mrposis of 
'igritultun , sluo^), the mniig of which lb the stiplc business of the 
louiiti, tin. pnuupil breed tMiiiig Chc\ lots, iiumberid 2ll,825, of 
which ]'S,‘'bl wen two jcin. old and nboic, and piqs, 1037 
.Vcionling to the Jttimri of Ihe Crofltrf Con ■nittio/i, there were 
four dt I f fon»U within the counti, all belonging to the duke of 
Sntherlind, mz , Ihn Arimii nnd Coir im-fiain, 3', 840 acres, 
Duiirobin, 12,180, Gltiunnisp, 31 4‘'0, and lien, G4,b00 in all 
1 "if, no aen^, or more than one ninth of the total awn Tliere is 
a eomparitii el\ small an a under woods, — onh 12,200 nens in ISSl 
\i onliiig to the liti't (1S7J) owners nnd heritages JMurn the 
land was diiided among 41 > proprietor, iiov,essing 1,237,253 acres 
it an animal nine of 4.71,401, or Is Ijd an acre ill o\tr There 
were 3tS propni*ors who posbi'seal eaeh lo'-s than one am, the 
total amount whi« h thej owned heiiigonlj o^atres The hulk oftho 
lilid i^ nossisbeal hi the duke of Sutherland, who owned 1,176,451 
airis tlio other projinotorb iiossi s-Miig aboie 10,000 aeres eich 
Ising Sir Charles lY A Ilo«s, 55,000 , 11 C Siitherl lud alkcr, 
20,000 , Sir Tames JIathesoii, 18,43(> , nnd the evceutors of Gortlon 
Leod 11,000 The total lalucd rental of the couiita m lb74 
w lb onh i27,103 Seotb or 4!22bb sterling, while in 1SS5 S6 it was 
A10>,073 

Commiiiiiea/ioii — Tlic counta is well sujiplied intli roads ton 
Mdeiaiig its mountainous ehiratter and its sparse population 
Helmsdale alTonh the im ms of export fora considerable nmoniit of 
fann prodiia The Highland Uiilwaa enter, the counti at Inver* 
shin nnd after iws-sing northw irdb to Lairg turns eistivaials to the 
cort, whieh It skirts to Helmsd lie, wlienecitninisnortli wcstwnrtla 
along the hniks of the Helmsdale, bending afterwards eastwards 
at Foisinanl info Caithness. , , , * 

Indtt Vies — Various textile mannfictureb at one time cbtablislied 
in the counta Inao hceii diseontinucd, the onh iinportint maim 
fittiiro now n.nnining hting that of whiski at Chno nnd Bron 
Herring libhing pro'cented from Hclmsdile is an important in 
ehrtn, and the coel, Ivng, and other deep sea fishings engage a 
large mnnher of boats and men alien, are aaluablo balmoa 

frheriesinseaeralofthonaerb , * 

.f(f Hiiiis'ni/ioit and J\’]>ulfifion —The countj confainb 13 entire 
janshcb and ivirt of the parish of Keaa, tho reinntmler Uing m 
C iitUncss. The eounta returns one nienilicr to learliament, and one 
isretunicel feir the V ick group of hnighs. Donioeh, the onh roa il 
bur"h, had hut 407 inhabitants in ISSl, avhile bohnio had 1548 
and'^Helmsdalo 734 The population has not aaueel gw^Ua in 
nnmlHirs 'inee tho beginning of the 13th cenhin In 1*01 the 
numbers avere 23,117, and in ISSl tliea avere 23,3i0, la p-adwal 
deeroase liaaing taken place since 1851, when tho numbers reacheal 
25,733 In 1881 Ihtro were 11 213 males nnd 12,151 females 
Sutherland is tho most spitseh peopled countv in Seotland, there 
being onla 12 mrsons to tho square mile, while the aaerage for 
'leotland IS 105 Sutherland forms a joint slierUTdom avjth 
and Crouiarta, ami a sherilT substitute resides at Dornoeh Small 
debt circuit courts arc helel at Jlclinsdale, Tongue Jleh leh and 
Sexiune, and lUsnce of iwico courts at Dornoch, Golspie, Brora, 

and Antirjnthcs — Tho ancient Celtic inhabitants were 
almost cutireh expellol ba the Seandinaaian setthrs avho owuinwl 
the eounta after its conepicst ba tho horse jarll horfinn in 10o4 
Iho rcmoins of Pietisli tow ere are numerous, also stone 

circles Of other antiquities mention maa ho made of tlw aitntiwi 
fort on Dim Creieh and of the extensive raununs of Dun ^3"^^ ‘ 
an Durness parish After the conquest of the di»-tnet ha the Si^- 
tisU kings, Sutherland was exinferred on Hugh F/cskiii (a dcsMudant 
of Fn-sMii of 3Ionaia orJlorav), whose son 
create'd carl of Sutherland hj Ale\"' er 11 

of Sutherlind avas creatcel duk" iS33 Tho scat of the au« ut 
episcopal see of Sutlierlaud v*e CaithneM aros at 
n cathedral was erected by Gilbert of Jloraa-ia (1-2- 1-45), of 
avhieli tlie ancient tower, attached to tho modern i>ansh church, 

*^«Ve'si7llolxTt Gordons Ih<oru oftht Eartdon of Siith^Jand 
aiKs..^Iandr.« .SlSia, ani C.W G StJobus Toar 

*'"sUMEE, the name given bjEngbsb writers to tbo rite 
of burning a wndoav on tho funeral pyre of her husband 
ns practised among certain Hindu castes and cspeciallj 
among the Eajpiits Tho w ord sail (as it should rather be 
written) properly denotes tho avifewho so sacrifices he^elf, 
not the rite itself, and means "a good woman, afaitMul 
w ife ” The sacrifice was not actuallj forced on a wife, but 


It w IS stiougly recommended by public opimon as a means 
to her ow a liaijpiness and that of her husband in the future 
state, and tho alternatno was a life of degraded and misei- 
nblo widowhood Tho practice was current in India when 
tho Macedonians first touched that coiintrj (Diod Sie , \i\ 
33), aiitl it lasted into the 19th century, having been toler- 
ated oxen by English rulers till 1S29 (See Istdia, \ol 
Ml p S06 ) Tho subject is illustrated by copious quoti 
tions from ancient and modern authorities in Yule's Anglo- 
Indian Glomi) y, p 60C oq , and by comparison of similar 
rites ninoug other nations lu Tilors Piivutut Cnftine, eh 
M It has its loot in tho primitn o x lew of tlie futuio life, 
xxhich regards tho dead as hax mg similar needs to tlio lix mg 
The xxifo IS sent into tho xxorld of shades x\ith her husband, 
just as arms, clothing, or treasure are buried in his tomb, 
or slax os uo slam to altciid their iimstei in tho underxvorld 
Tlio Indian custom is not, therefore, properly a park of 
Erahinainsm , but it was adopted bj tbo niiiusters of that 
religion, x\ ho strained their sacred tc\ts to find suppoi t for it 
SUTTOIf COLDFIELD, an ancient market town nnd 
municipal borough of IVannckshire, England, is situated 
on tho London nnd Xorth-'Western Eailwnj, S miles south 
of Lichfield and 7 north cast of Birminghnin Tho town 
lias been greatly increased of late jears by tho eivetion of 
X illns for persons hex mg their business ofhccs m Birming- 
ham, AValsall, and other towns Tlie cliureh of tho Holj 
Trinity — Earlj English nnd Late Perpendicular, rcstoicd m 
1874 and cnlaigcd m 1879 — contains a fine Xormaii font 
and tho tomb of Bishop Vesej He obtained from Heiirj 
VIII tho grant of tho park end manorial rights for the 
benefit of tho town, tho annual xaluo (now about ^2000) 
being expended in ehaiities and education On tbo jnetur- 
esquo paik near the town, 2400 acres in extent, the in- 
habitants hax e tho right of grazing hor&es and cattle at a 
small fee A toun-liall xias erected m 1859, in it there 
IS a good libiurj The coiporation formerly consisted of 
a xxarelou and 24 members , but in 1885 Sutton obtained 
a mmucipal charter by xxluch it is dixided into six xxards, 
xxith an nldcrmnn and three councillors for eachward The 
population of tho towaiship m 1871 was 5936, and in Ibbl 
it was 7737 

Sutton was at one time a roxnl innnor nnel nii apanage, ol luo 
carls of B lu-wiek It owes much of its prospenti to the gifts of 
John ^lsc^ (\ ox sex), bishop of Exeter m tho loth eentun, xWio 
was n iiatixo of tho place In its charter of incorpontion, -0th 
Henrx Mil , it is callcel tho ronl town of Sutton Cohiliilei 
SUTTOX-IX-ASHFIELD, a toxxai of Xottinghamshiie, 
England, is situated on an cniiuonco on tho Xottiiighnin 
and Worksop and tho Erewash Vnlloj Eailwax-s, 3 imlcs 
west-south-xvest of Mansfield The cliurdi of St Jlan 
Ma<^dalcno of the 12th coiiturj was restored^ni 1868 ni 
tho'church.x-ard is a jew tree reputed to bo 700 xtars old 
There arc a niunher of collieries and limeworks iii the. 
yicuutx Cotton hosierj nnd thread are tho piiiuipal 
manufactures The duke of Portland is lord of the maimr 
Tho population of the urban samtaiy' district (area, 4boo 
acres) in 1871 was 7">74, and in ISSl it xxas 8523 

SUWALlvI, a goxernment of Eussian Poland, occupies 
the north east corner of tho kingdom, evtondmg to 1 lo 
north between East Prussia and tho Eussian goxernnicnts 
of Kovno, Vilna, and Grodno Its area is 4S46 square 
miles It coxers tho cast of the low swelling, studded 
xxath lakes, which skirts tho south coast of the LtUic (see 
PoL.vxJ>), Its highest parts reaching 800 to 1000 Let 
above the sea Its northern slopes descend to the vallej 
of tho lower Xicmcii, while in the south it falls aw j 
gentlx tothomnrsh> tract of tho Bebrz. ^lic rixcii. flow 
there m deep gorges and xaUexi., dixoR.ifxang the surface 
gSXis w^atSoHj the Xienien which form, its 
and Its northern houudarj and is largelj used as “ olmm el 
of co^umcation, it has many affluents from both slopes 
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of the swelling The Auguatowo Canal connects the nan 
gahlo Haneza, tnbntary of the Xiemen, with a tributary of 
the Eebrz, which belongs to the basin of the Vistula, and 
an actii e trafiSc is earned on on this canaL The population 
was GOG, 573 in 1883, the increase being 3400 during the 
year It has a most varied composition, embracmg Lithu- 
anians (the prcvaihng element), who number about four- 
tenths of the whole (^muds, 31 5 per cent , Lithuanians 
proper, 10 3), Poles (28 4, of whom 5 3 are Mazurs), Jews 
(17 2), Germans (6 8, but they are rapidly increasing), and 
IVhite Eussians (4 6) In rehgion lie Cathohes are pre- 
dominant (449,476 in 1883), the Jews come next (98,743), 
there are also 38,610 Protestants, 13,375 Orthodox Greeks, 
and 6246 Baskolniks 

Tertnrv and Cbalk dopo^its arc widelv spread m Snwatki, and the 
entire surface is covered with Post Tertiary deposits. The bottom 
moraine of the great ice sheet of North Germany, contaming 
'cntchcd boulders md furrowed by depressions having a direction 
north north cast to south south west,^ covers immense tracts of 
the ridge of the lake-distncts and its slopes, while limited spaces 
art covereil with well washed glacial sands and gravek On the 
northem slopes of the coast ndge, the boulder clay being covered 
with lacustrine deposits, there are at many places layers of fertile 
soil , and in the southern puts of the province the boulder-clay 
IS verv stonv, and sometimes covered with gravel Still, nearly 
nine tenths of the surface are considered suitable for cultivation 
Agncultnro is the chief occupation, and potatoes are extensively 
grown for export to Prussia, where thev are used for the manufac 
ture of spints, which are smuggled into the province The manii 
factnres are unimportant (600 workmen , annual produce valued 
at £124,000, one half being due to distiUcnes) All manufactured 
wares are imported, mostly from Prussia, and all trade is in the 
hands of J ews The educational institutions include two gymnasu 
for boys, one for girls, one seminary for teachers (at "Weiwery), one 
Catholic scminarv and 106 lower grade schools, having altoMther 
an aegregate of 13,193 scholars in 1884 Snwatki is divided into 
seven districts the chief towns of which with their popnlabons in 
1882 were— Slwaeki (see below), Angustowo (11,100), Kalwatya 
(10 600) Manampol (5610), Seinv (4035), IVilkowiszki (6700), and 
ladislawow (9300). Wictaholowo (3550), an important custom 
house, situated on the railway from St Petersburg to Berlin, also 
has municipal institutions 

SUM AtKI, capital of the above government, is situated 
at the source of the Haneza, tributary of the Niemen, 75 
miles north west of Grodno In the loth century it was 
but a small village, lost amidst forests, and peopled by 
Lithuanians In the end of the 18th century it became 
the capital of the Angustowo government, but never had 
anv importance, except as the seat of the local authorities 
Since 1834 it has been the capital of the government of 
‘^uwatki Its population was 18,640 in 1882 

Su^OROFF, Alexv>t)er Vasilievich 
(1 1 29 1800), Russian general, was horn at Moscow on 
-4th Xoi ember 1729, the descendant of a Swede named 
Smor who emigrated to Russia m 1622 Snwaroff 
entered the array at an early age and first distinguished 
him-ielf at the battle of Kunersdorf in 1759, where he 
acted as aide-de-^mp to General Fermor Throughout 
ho Sea en \care M ar he was conspicuous for his hraveiy 

between the Ru.<=siaiis and Poles at the penod of the first 
di.merabermeut o Pdand Being afterwards transferred 
to the banks of the Danube (1773), he tliere in the cam- 
paigns again-t the Turks laid the foundation of his repu- 
^ commander In 1775 he put an end 

n Vha,n^!?\r ^ Pugatcheff, who w^ brought 
in Chaim, to Moscow and there decapitated. In 1789 

l.r? ZS tC Z ^ 1790 he took 

• , < ' Tf ‘ ? "■'> On tie t™.™- 

n ftn, 1 ir Suwaroff was •■ummoned to another cam- 

le- n at Mac eo^c e in Siodlce (1794) he marched on 

IIv r . , m ru s Gtoi C'”-- u, ^ jgs* j 


Warsaw, and captured its suburb Praga, where 16,000 
Poles were massacred. Upon this the city capitulated, 
and the Russian general was made field marshal He re 
mamed in Poland till 1795 and was received in triumph 
on his return to St Petersburg In November 1796 the 
empress Catherme, his firm fnend and admirer, died. On 
the accession of Paul, who always laboured to undo his 
mother's work, Suwaroff fell into ^grace and was banished 
to his country-seat at Kontchanskoe in the government of 
Novgorod There he remained some tune m returement 
He unsparingly criticized the new militaiy tactics and dress 
introduced by the emperor, and some of his caustic verses 
reached the ears of PauL His conduct was therefore 
watched and his correspondence with his wif^ who had 
remained at Moscow — for his marriage relations had not 
been happy — ^was tampered with. On Sundays he tolled 
the bell for church and sang among the rustics in the 
village choir On week days he worked among them in a 
smock frock. But in February 1799 he was summoned 
by the emperor to assist in the campaign with the Austrians 
agamst the French Suwaroff took command of the com- 
bined forces at Yerona. He attacked Moreau, the French 
general, at CJassano, the ford of the Adda, and completely- 
defeated him, taking about 3000 pnsoners, ha then made 
a tnumphal entry into Milan. He next defeated Mac- 
donald on the Trebbia in a sanguinary engagement which 
lasted three days, from the 17th to the 19th of June 
(1799) Soon afterwards Joubert was defeated and slam 
at Novi (15th August) But the importance of these suc- 
cesses was neutralized by the constant squabbles between 
Suwaroff and the Anstnan commanders The Russian 
general now received orders to join Korsakoff m Switzer- 
land and to assist him in driving the French from that 
country He accordingly crossed the Alps, suffering severe 
losses, but on his arrival learned that Korsakoff had been 
previously defeated by Massena It only remained for 
him to effect a retreat with the shattered remains of his 
army He finally reached his -wmter quarters, between 
the rivers Hler and Lecb, and thence directed his home- 
ward march to Russia The emperor Paul, who soon after 
this time entirely changed his pohey and made an alliance 
with Bonaparte, recalled Suwaroff in disgrace, and on his 
return refused to see him The veteran retired to his 
country-seat, where he died on the 18th of May 1800. 
Lord MTiitworth, the English ambassador, was the only 
person of distinction present at the funeral of this remark- 
able man He bes boned in the church of the Annuncia- 
tion in the AJexandro-Nevsku monastery, the simple in- 
Mnption on his grave being, according to his own (brection. 

“ Here hes Suwaroff " ^ 

Among the KnssinM the memory of Suwaroff is cherished as that 
of a great and successful mneral, hut he hardly enjoys such a reputa- 
^^0 generally look upon hif victones J due 
atherto tte huge masses of men under his control than to militarv 
gemui His tachts seem to have hecn somewhat Onental He 
formed no general plans for his campaigns, but trusted to celent\ 
of movement and blows apidh struck. He was terribly rcckl^ 
of human life, neither sparing his oun soldiers nor showing mem 
to the conquered Andyetue find him the subject of exaSted 
wlogr among English writer^ in the early part of the 19 th ffn^ 

He was a man of great simplicity of manner^ and while on a cam 
paign hved as a common soldier, sleepme on straw ^ 

a “ulitan- service, and had been ^anv vwrs 

He affected'thrh^bltJ^f®^ hnmo^^Sd Vs^2^^ 

s sir 

naval harbour and arsenal^ ^ ^ 
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SWABIA, StTABi\, or Speviv (Germ Scinvahen), is 
tlie name of an ancient duchy in the 60uth-\\ est part of 
<Iermany, afterwards tiansfened to one of tho teu great 
•circles into which the empire was divided in the reign of 
Ma\imilian I (1493-1519) At present the oflicial use 
cf the name is confined to a proiince of Bavaria (capital, 
Augsburg), comprising a mere fragment of the former 
Swabia, but in common use it is still applied to the 
districts included in the old duchy The duchy of Swabia 
was bounded on the N bj the Rhenish Palatinate, on the E 
by the Lech (separating it from the duch} of Bavaria), on 
the S by Smtrerland, the Lake of Constance, and Torarl- 
berg, and on the W b 3 the Rhine It corresponds roughly 
■to the modern Wurtemberg, Baden, and Hoheuzollern, 
with part of Bavaria The circle of Swabia coincided 
more nearly than most with the duchy from which it was 
named, but was rather more extensn e It was bounded by 
Switzerland, France (after the cession of Alsace), and the 
circles of the Upper and Lower Rhine, Franconia, Bavaria, 
-and Austria Its area w as about 13,500 square miles The 
Swabian circle contained more independent states of the 
empire than any other, including tho countship (after- 
wards duchy) of Wurtemberg, the margraviate of Baden, 
the principalities of Hohenzollern and Liechtenstein, a whole 
series of smaller secular and ecclesiastical principalities, and 
upwards of thirt} free imperial tow ns (Augsburg, Ulm, Ac.) 
Swabia is intersected from west to east by the Danube, and 
IS one of the most mountainous (Black Forest, Swabian 
Jura) and picturesque parts of the German empire. It is 
also very fertile The Swahians are a strong, big framed, 
-and good-humoured race, and, though m several popular 
legends the “Schwab” plays the part of a “wise man of 
Gotham,” he is probably no denser than his neighbours 
Tho use of the name of Swabia in councxion with the south-west 
mrt of Genuanv, prenonsli called Alemanma (see Aiejianm), 
begius with the 5th centurv of our era, when tho Suevi poured into 
the country and amalgamated with tho Alcmauui It was not, 
howeier, till the 8th ceutun, wheu tho dukedom of Alcmaunia 
was abolished and Rhtetia aud Alsace separated from it, that 
Swabia became the recognized name of tho district, henceforth 
admmistercd by nuncii camere, ns roprcseutatii cs of the Frankish 
emperors One of these unncii, who usurped tho ancicut title of 
duke of Alcmaunia, was executed in 917, but two yews later Henry 
1 yielded to the xiopnlar will in allowing Count Burkhard I to 
stylo himself duke of Swabia Tho dukedom thus founded, which 
lasted for more than three centnnes, repeatedly changed hands, 
and was generally conferred bv the emperors and lungs of the 
Saxon and Francoman hnes on members of their own familic.s In 
1079 it yiassed into the hands of Frcdenck I of Hohenstaufen, tho 
proimnitor of a line of German monorchs, and under his successors 
Sw^ia had the reputation of being the most civilized aud pro 
sperons part of Germany Aa, however, the Hohenstaufen line 
^dually lost strength in its hoiieless struggle with the papacy, 
the Swabian nobles increased in power -at the expense of the 
dukes, and several of them became “immediate.” Ifo duke of 
Swabia was appointed after tho death of Conradin, tho lost of the 
Hohenstaufen, in 126S, aud his place wras henceforth filled in some 
degree by tho count of 'ITurtemberg os primus inter pares For 
the next 250 a ears or so the history of Swabia consists of an 
endless senes of fends between the different members of the 
dncliv, mmglcd with more or less abortive attempts of tho German 
emperors and others to restore peace The lesser nobles fought 
with the greater nobles, the towns banded themselves toMuier 
against both, and alliances and counter alliances were fomieu and 
dissolved with bewildering rapidity Tho ‘ ‘ Schleglerkneg ” is the 
name given to a bloody contest between tlie counts of ‘Wurtemberg 
and the lesser noblesse in 13G7 The most important of tho 
aanous liuagues formed bv the towns was the “Sdiwabischer 
Stadtebnnd^’ of 1376, the point of which wras directed against 
■NVurtemberg In 1488 tho Swabian estates, — nobles, prelates, and 
towns, — ^wearv of constant dissension, joined in tho Great Swabian 
Confederation, tho object of which was to maintain peace throughout 
the countn TIiis league possessed a carefullv drawm up consbtu 
tion and exercised executive and judicial functions throughout the 
avbole of Swabia, mamtmning a standuig army to give force to its 
decrees Though not successful in completely abolishing war 
within Swabia, the confederation was by no means a failure It 
-was, for instance, tho general of the confederation that put an end 
to the calamitous Peasants’ War of 1525 The Keformation found 
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S ““Ptance in Swabia. Wurtemberg, Him, and some of the 
other estates eieu lomcd m the Schmalkadd League, but for th« 
they afteraards had to pay largo flues to tho emperor, while tlm 
towns lost their democratic constitution, and with it most of their 
politu-al importante The outstanding feature of Sw abiau histon 
for some time afterwards may bo said to be the struggle for sunre- 
iiiacy between tho Protestant Wuitemberg and the Boman Catliohc 
Austri^ In 1512, when all Germany was diiided mto ten circles 
one of them was named tho Schwabisoher Krcis, or Swabian 

received its complete organization 
111 1563, and rotamed it practically unchanged till the dissolution 
?- 1806 Swabia suffered severely in tho Thirtj 

icais War, nnd it was also one of tlie scenes of tho struggles con- 
sequent on the French Revolution But its modem history must 
be sought for under such headings as WuiiTEMnEKG and B vden 

SWAHILI (Wa-Stcahih t e, “Coast People,” from the 
Arabic sd/«f, coast), a term now commonly appbed to 
the inhabitants of Zanzibar and of the opposite mainland 
between the parallels of 2° and 9° S , who are subjects of 
the sultan of Zanzibar, and whose mother-tongue is the 
KiHwahih language According to present local usage 
no person would be called a Swahili unless he verified 
these two conditions The Swahili are essentially a 
mixed people, in whom the Bantu aud Arab elements are 
mingled in the proportion of about three to one , and the 
same is true of their speech, which of all the Bantu 
dialects has been most affected bj Arab and other influ- 
ences The interest attaching to the Swahili peojile, who 
have figured so largely in the history of African enterprise 
during the last half century, is thus of a social rather 
than of a strictly scientific character The energy and 
intelligence denied from a largo infusion of Semitic blood 
has enabled them to take a leading part in the develop 
ment of trade and the industries, as shown in the wide 
diffusion of their language, which, like the Hindustani in 
India and the Guarani in South America, has become the 
principal medium of intercommunication throughout most 
of the continent south of the equator During his journey 
from the Indian Ocean to the Atlantic Commander 
Cameron found that a knowledge of this language enabled 
him everywhere to dispense with the aid of an interpreter, 
os it was understood by one or more persons in all the 
tribes along the route Owang to this circumstance the 
mtelhgent and enterprismg natives of Zanzibar hax e been 
found indispensable assistants in eiery expedition pene- 
trating from tbe eastern seaboard to tbe interior since 
they began to be employed bj Spoke aud Burton as 
porters and escorts Missionorj enteipriso has been at 
work amongst the Swaluli, who are all Mohammedans, 
but with poor results The language, however, has been 
carefully studied, and is noi\ better known than perhaps 
any other member of the Bantu familj There arc several 
varieties, of which the chief are — the archaic Ki-Hgozi in 
the north about tbe river Tana, mostly free from foreign 
elements , tbe Ki-Mvita of tbe Mombasa district, reduced 
to writing by Krapf , and the Maneno Unguya of Zanzi- 
bar, which IS most affected by Arabic, Persian, Indian, 
and other foreign influences, but which, nei ertlieless, is 
now the literary standard, of it complete grammatical 
treatises have been published, and into it portions of tbe 
Bible have been translated by Bishop Steere ’ 

SWALLCTV (A -S Sicalctce, Icel Siala, Dutch Ztvahne, 
Germ- Sdncalbe), the bird which of all others is recognized 
as the harbmger of summer in tho northern hemisphere , 
for, though some slight differences, xarying according to 
the meridian, are constantly presented by the birds, which 
haAe them home in Europe, in northern Asia, and in Xorth 
America respectii ely, it is difficult to allow to them a 
specific value , and consequently a zoologist of wide news, 

^ The language nas firat reduced to ■writing bl the Arabs, who 
use the Arabic character But the European missionane-s have w isel^y 
replaced this by tbe Roman system, which is far more <nilctl for the 
transliteration of most Afncan, and cspecialli of the Bantu, longues 

X\II — 9- 
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•wliile not overlooking tins local i ariation, mil regard the 
Swallow of aU these tracts as forming a single species, tlio 
J7 i7 undo rtis/ica of Linnteus ^ Returning, usually nlrcadj 
paired, to its summer-haunts, after its mntcr-sojourn in 
southern lands, and generally reaching England about the 
hrst week in April, it at once repairs to its old quarters, 
nearlj alwaj s around the abodes of men , and, about a 
month later, the site of the nest is chosen, resort being had 
in most cases to the verj spot that has formerly served 
the same purpose — the old structure, if still remaining, 
being restored and refurnished So trustful is the bird 
that It commonly establishes itself in nnj of men’s works 
that will supply the ncccssar} accommodation, and a shed, 
a bam, or any building with an open roof, a clnninej* 
that afiords a support for the nest, or oven the room of an 
inhabited house — if chance should gii e free access thereto, 
— to say nothing of extraordinary positions, niaj he the 
place of its choice lllieresocv or placed, the nest is formed 
of small lumps of moist earth, winch, carried to the sjiot 
in the bird’s hill, are dulj arranged and modelled, with 
the aid of short straws or slender sticks, into the required 
shape This is generally that of a half saucer, but it varies 
according to the exigencies of the site The materials drj 
quickly into a hard crust, which is lined with soft feathers, 
and therein are laid from four to six white eggs, blotched 
and speckled with grey and orange brow n deepening into 
black. Two broods are usuallj reared in tlie season, and 
the joung on leaving the nest soon make their way to 
some leafless hough, whence the} tr} their powers of flight, 
at first accompanying their parents in short excursions on 
the wing, receiving from them the food themselves arc a.s 
yet unable to capture, until able to shift for themselves 
They collect in flocks, often of mnn> hundreds, and finalh 
leave the country about the end of August or early in 
September, to be followed, after a few weeks, bj llieir 
progenitors The Swalloas of Europe doubtless pas.? into 
Africa far bevond the equator,’ and those of ETorlhem 
Asm, though many stop in India or Burmali, even further 
to the southward, occasiouallj reaching Australia, while 
those of North America extend their winter wanderings to 
southern Brazil, but, whithersoever they thou resort, they 
dunng that season moult their feathers, and this fact 
afiords one of the strongest arguments against the popular 
beUef (which, curious to say, is still partly if not fully 
entertained by many who should know better) of their 
becoming torpid in winter, for a state of torpiditv would 
suspend all animal action « The chestnut forehead and 
throat, the shining steel blue upper plumage, and the dusW- 
white— in some cases reddening so as almost to vie with 
the frontal and gular patches— of the lower parts are well 
known to eve^ person of observation, as is the markedh 
forked tail, which is become proverbial of this bird. 

Stejneger (one of the cliief leatlere m the iccent Amcnmn 

IS “omenclatura of birds hitherto thoucht 

in Europe to hare been established on tolerablr Ann nrineml JvT^Vi 

m question. ’ trended to the misapplication hero 

Kor^A^e^ 

.n e"i;“mo?trof « E»eUnd 

DMemher to the middle^f Jiareh i^^an SremeW*™ ot 

* See John Hunter s . ”” occurrence. 

edit^ by Sir E. Ovren in 1861 hi, JMory, 

^Phy of the Swallow toipiditv conWeim nn 
^“f.Cooos (rJiTd, of //ic CoWo f ^ 

«tni to hanker after the ancient faith m 


•* Taking the wiml Su allow in a more c'^tended fion*o, it ivu'cd 
for nil the miinlicri of the Fmmlv //inoirfinidT,' excepting a Aw 
to vihich the name Mvitin (vol xv p CSI) lisi lieon applied, 
and fins Innnb incladcs from 60 to 100 •ijieeios, which have het n 
placed in innnv ililTirciit gLiieri. The true ‘^wallow has vtn 
many allinM, sonic of vrlneli nn{,e almost ns v'ldolv as jU< If dot-i, 
while others seem to hnv c curiondv rc'.lri>'tnl bunt', and muih 
the same iiiav he fsid of si veril of its more di-stmt ixhlive I’nt 
altogether the laniilv forms one of the mo"t circnni'cnlHd and 
therefore one of the mo'.t nstnnl group' of Oiemrt, having no 
near alias, for, though in outward ipiH stance and in 'omo habits 
the Swallows htar a coii'idinblc n'Kinlilanci to Svv irrs (<j \ ) the 
Kttcr belong to a v irv dilTi rent Ordi r, nnd nro not I’a.' enn" buds 
at all, as thtir frtmctiiri, liofh internal and rxternal, imvi' It 
Im Ijcen pomrtimrs sfstrd that the //irini'fiiiid'p hive th>ir 
neiTcst rclstloiis in the hLXtvrriiri s (vol ix p Sll), but the 
ns'crtion is v cry qurslionihlo, nnd tin •■njijtosition tint thev arc 
nlhul to the Amp'll ['f W v\vm (\ tlioit'.h jv'' iblv Alltr 
founded, has not ns vet Iton eonfiniiid hv nnv anatojinnl mvr ti 
gvtitm An nflinitv to the Indnn and An tnlnn Ar*iu i * (U e 
sjv'iics of winch genus are oft/n knoun ns A\ood SuiUons or 
Swallow Shnkit) has al'o licn 'ng.,i tid mil it mav ti r« out 
that this gi.nu« v ith its mighliouts iiivv b tlii dincl aid 1 's 
modifitddi'ccndantsofigeiitniliridtvp,., whim 'thr J/in i/fu i 'ir 
have dill tgisl , hnt at prcunt it would »ccm is if the m,..,i'tion 
onginatcil onlv in the Minilantv of ciitiin habit*, such a' Mrift 
flight mil the niQcitv of nninterruptrdlv tiking nnd e^illowing 
in'cct food on the vnng 

Swallows arc ncirlj cosmojiolitan bird-, inhnlnting 
every considtnblo country crcci>t New Zealand, wh» rein 
only a stray example, prcsumibly {Torn Australia, or c-i'ion 
ally occurs ( \ A ) 

SWAMMERDAM, John (1C37-1CS0), nnv be niiktd 
almost with Leeuwenhoek ms one of the iiio-t ommtut 
Dutch naturabsts of the 17th century Born at Ainst* r- 
daiii in 1C37, the son of an apothecary and nnturali>t, he 
was destined for the church , but he insisted oA passing 
over to the profession of nicdicmc, meanwhile jmseirtn- 
ately devoting himself to the studv of insctbs Hiving 
necessarily to interest himself in liuman amtomy, he 
devoted much attention to the prc'crvation and belter 
demonstration of the vanoius structures, and he dcvi'od 
the method of study mg the circulatory system bv incins 
of injections so doing the greatest sirvice to jimclicil 
anatomy The fame of his collection soon became Euro- 
pean, thus the grand duke of Tuscany offered him 12,000 
florins for iis collection, on condition of Ins coming to 
Florence to continue it IIis Gnintd oi Jn^f^s 

and other kindred works he at the foundation of modem 
^tomology, and include nnny important discovenos. 
Thus ho cleared up the subject of the metamorphosis of 
insects, and in this and other wavs laid the beginnings 
of tuciT natuTcil classification, vliiio Ins rcscarcLos on Iho 
anatomy of mayflies and bees were also of fundamental 
importance His devotion to science led to Ins neglect of 
practice, his father greatly resented this, and slopjicd all 
supplies , and thus Swainmcrdim experienced a jicriod of 
considerable pnvntion, which had the most unfortunate 
consequences to his health, both bodily and mental In 
1676 ho pubUshed his Ilxtlory of iU Ephemera, and m 
the same year his father died, leaving him an adeniiate 
fortune, but the mischief was irrepirable He became 
a hyiiochondnac and mystic, joined the follow ei^ of 
®™"Snon, and died it Amsterdam in 1680 

SWAN {AS Sican and Simi, Icel Sianr, Dutch 
Eteaan, Germ Schxcan), a largo swimming bin), well known 
from being kept in a lialf domesticated condition fhrouch 
out mauy parte of Europe, whence It has been eaS to 


/AnwrfinirfZhyV'r”sTn'J^c'(c!^^^ iZ 1/"” '>roii tho 
only cpnimensnwte. pS, \„ti, w"’ ' W’ 5''’-210), 

of the results it whidi be his 

flifliculty of nnravclliBC tbe mnm i liettcr shew the 

this, and It kTo he bdS tb"i 

which is now in coune of inihllra»nn'^i flln'lntcd A/onojrrapA 
some of them ^ ixfolication he wiH succeed in clean^ wp 
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other countries In England it ivas far more abundant ^ 
formerly than at present, the young, or Cygnets,' being 
Inghly esteemed for the table, and it was under especial 
enactments for its preservation, and regal ded as a “Bird 
Koyal ” that no subject could possess uithout licence from 
the crown, the granting of which licence was accompanied 
by the condition that every bird in a " game ” (to use the 
old legal term) of Swans should bear a distinguishing 
mark of ownership (c^gmnoia) on the bill Originally this 
privilege was conferred on the larger freeholders only, but 
It Mas gradually extended, so that in the reign of Eliz- 
abeth upwards of 900 distinct Swan-marks, being those 
of private persons or corporations, wore recognized by 
the royal Swanherd, whoso jurisdiction extended ovei the 
Mholo kingdom It is impossible here to enter into further 
details on this subject^ interesting as it is from various 
points of view ^ It is enough to remark that all the legal 
protection aSbrded to the Swan points out that it was not 
indigenous to the British Islands, and indeed it is stated 
(though on uncertain authority) to have been introduced 
to England in the reign of Eichnrd Coear de Lion , but it 
IS now so perfectly naturalized that birds having the full 
power of flight remain in the country There is no 
e\ idonce to shew that its numbers are ever increased by 
immigration from abroad, though it is known to breed as 
a wild bird not further from our shores than the extreme 
south of Sweden and possibly in Denmark, u hence it may 
be traced, but uith considerable vacuities, in a south- 
easterly direction to the valley of the Danube and tlio 
western part of Central Asia In Europe, however, no 
definite limits can be assigned for its natural range, since 
birds more or less reclaimed and at liberty consort with 
those that are truly wild, and either induce them to settle 
in localities beyond its boundary, or of themselves occupy 
such localities, so that no difference is obseivable between 
them and their untamed brethren Prom its breeding- 
grounds, wliether they be in Turkestan, in south eastern 
Europe, or Scania, the Su'an migrates southward towards 
winter, and at that season may be found in north-western 
India (though rarelj')> Egypt, the shores of the 

Mcditenauean 

Thfl Swan lUst spoken of is by some naturalists uained the Sluto 
or Tamo Swaii, to {listlnemsli it from ouo to bo prescntlj menboned, 
but It 18 the Swon simplj of tlio English langnngo and literature 
Scionbfically it is nsuallj knou-n os Ci/t/nus olor or C7 maimteUts 
It needs little dcsonption its latgo size, its spotless white phmingOj 
its rod bill, surmounted by a black, knob (tochnicnll} the heriy ) 
Inrcor in the male than in the fomnlo, its black logs and stately 
nupcarauco on the ^vate^ are laimhar, either from figures innumor 
able or from direct observation, to alniost every one JV hen loft 
to itself its nest ib a largo mass of nnnnhe plants, often piled to the 
heightofaoouploof feet and iiossiblj some six foot in diameter 
In the midst of tins is a hollou winch contons the 
from five to nin e in number, of a groyisli ohi o colonr Tlio penod 

1 Hero, as in so mnnj other cases, we haio uhat may bo called the 
•'tabic name" of an aunml domed ftom the Nonnan French, uWle 
that which it boro uhon alive uas of Teutonic ongin , 

s At the present time the Queen and the Companies of Djers and 
Vintners still maintam their Suans on the Thames, and a f 
CTpoditlon IS rondo in the month of August to tak® "p the young 
thence called "Sunn upping ’ and corrupUj 
—and mark them Tlio largest Sunnnorj 
only one worthj of tlio name, is that belongmg to l^nl 
tho uater called the Fleet, Ijnng inside the Chcsil ‘ 

of Dorset, uhoro from 700 to double that nnmhcr of 
kept— a stock doubtless too great for the area, but iciu small whm 
compared ultli the numbers that used to bo retained on various risers 
m™h6 coniitry Tlio Swanpit it Noniub seems to bo the oiilj place 
now existing for fattening the Cygnets for tlio table— an expensiro 
process, but one fully appreciated bi tboso ubo bare tasted the 
results The English Swan laus and regulations bal e been concisclj 
adimrnbli treated bj the lito Serjeant Manning {Penny 
j, ^ tv,i, nn 271. 272). mid the subject of Swan marks, 
clttri^l Ibj unpublished materials in the British Museum 
hhmnes, is one of Mlneh a compendious account, from an antiquarian 
and historical point of non, nould bo scry desirable 


of incubation is between five and six weeks, and the young alien 
liatchcd ore clotbod in sootj-grey down, a Inch is succeeded bj 
ftMthers of dark sootj broam This smt is gradually replaced bj 
a lute, but the young birds are more than a t« eli cmontli old before 
they lose all trace of colounngnnd becoma a holly a lute. 

It aas, hoaoier, noticed by Plot (A’’ JT Staffordilnre, p 228) 
200 years and more ago that certain Swans on tlio Trent had white 
Cj-gnots, and it aas subsequently observed of such birds that both 
parents and progeny had legs of a paler colour, while the joung 
Imd not tho " blue bill ” of ordinary Saans at tlio same ago that 
has in somo parts of tlio conntn given them a name, besides 
oflbnng a few other minor diirorcnccs These being examined bj 
Yarroli led him to announce (Proc Zool Society, 1838, p IP) tho 
birds presenting them as forming a distinct species, C mumtabih't, 
to aliich the English namo-of "Polish” Saaii had alrendj been 
attached by the London poulterers ® Tlicro is no question so far 
as to tho facts, tho doubt exists ns to their bearing m regard to the 
mhdity of the so called “species " Though apparently aild birds, 
ansaomig fairly to tho description, occasionally occur in hard 
winters in Britain and somo parts of tho European Continent,^ 
tlieir mother countiy has not j ct been ascertained, — for tlic epithet 
"Polish” 18 but fanciful, — and most of tho luformation respecting 
thorn is domed only from rcclnimcd examples, which are hj no 
means common Thoso oxaminod by Yarroli are said to hnic been 
distmdtly smaller than common Swans, but thoso recognized of 
late years are as dislinctl) larger Tlio matter requires much more 
im cstignhon, and it maj be remarked that occasional!} Swans, so 
far as Is know n of tho ordinary stock, will prodneo ono or more 
Cjgncts diffcniig from tho rest of tho brood exactly in tho 
characters which Imi e been assigned to tho so called Polish Swans 
ns specific — namely, tboir white plumage slightly tinged with buff, 
their pale legs, ami flesh coloured bill It mn} bo that hero ao 
have a ease of far greater interest than tlio more question of specific 
distinction,® m some degree analogous, but yet m an opposite 
direction, to that of tlio so called Pavo ntynjKjifns before mentioned 
(Pf ACOCK, \ol x\iu p 443) 

Thus much having been said of tbo bird which is noanilB}s 
commonly called Swan, and of its allied form, wo must turn to 
other species, and first to ono that anciontli must have been the 
oxclnsivo bearer in England of tho name This is tho "Whooper, 
Whistling, or Wild Saan ® of modem usage, tho Ctyyniis musinti or 
0 ferns of most authors, ahich was doubtless n)an}8 a a^nter 
Visitant to this conntiT, and, though nearly as bulky and quite os 
purely abito in its adult plumngo, is at once recognizable from tho 
species which has been half domesticated by its wholly different 
but equally graceful camngo, and its bill — which is bl®ck at the 
tip and lemon-yellow for a great part of its base This entirely 
distinct species is a iiatixo of Iceland, eastern Lapland, and 
northern Russia, whouoo it aanilcrs southanixl in autumn, and 
tho musical tones it utters (contrasting with the siloiico that has 
CQ.\\&cd its rolativo to bo often called tho Mule Swoti) nai o ocon 
celebrated from the time of Homer to our own Otbcrxnso in a 
general way there is Iittlo diirerciico bctacoii tho habits of tlio two, 
and very closely allied to tho AVhooncr is a much smaller spcciti, 
xvith very well marked charactenstics, known ns Bewicks Saan, 
0 tnoieki This was first indicated ns a vnrict} of tim last ij} 
Pallas, but its specific xnliditj is noa full} established Ajwrt 
from sire, it inoy be oxtcmally distiiigmsboil from the Whoojwr 
by tho hill haxing only a small patch of jolloa, which inclinM to 
an omngo rntlior than a lemon tint, while iiitcmall} thodilfcrcneo 
of tho vocal organs is rrcll marked, and its erj, though melodious 
enough, is unlike It has a more easterly home in the north than 
tho Wiooper, but in winter not unfrcquentl} occurs m Britain 

Both the species last mentioned have their rcpre'tontntiics in 
North Amonen, and in each case the trans Atlantic bird is coiimu 
fraWy krger than that of tho Old Wor d Tho first is the 
TrnnmotorExsan, G bvccimtor, winch ha.s tho bill |f“®^' 

and the second tho G cohtmbianus or a merieanus — grcntl} rcscni- 

3 IL Gerbo, In his edition of Deglnnds Omf/wjogie furo^enne 

(11 p 477), makes the mistake of nttnbiitiug tln^^^^ 

tho •‘fourreiiis" (ftimcrs) of London, and of rculiug H Cyi/ne tit 

to «•*■> 

IftfiO t> 351^ luB huMnc met vitli tliein in Corfu ntid 

S racent ai^hont.cs on Iho^Fohsh Swan j Sleienson. 
in sorarntcl} rrinted aihnnco sheets (ISil) of ji 'C,, 

ixol ill ), end Southwell (Tratw ■^or/ d 

258-260), as well, of course, as Dresser (B PuTojie, pp - • 

,S.’a«Li» .1 1. "“/rir.ta'So;" 

pErlinpnninrbBcosnrtowJ* ^ / ,,, 

£lh$orFJps{<f Gesner, Omtlhohyia, pp 3 '3, 3 >“), E 
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blinc BewioVs Swan, but with tbc coloured patches on tbo bill of I 
leas extent and deepening almost into scarlet South America T 
■nrodnees t\ro very distinct birds commonly regarded^ SiraM, 
the Black necked Swan and that nhich is called CaxarolM or 
Cosearoba This lasr, whioii inhabits tlie southern o’ctrem^ of 
the continent to Chill and the Argentine territory, and visits the 
Falkland Islands, is the smallest species known,— pure wliite lu 
colour e\cept the tip of its pnmanes, but having a red hill and 
red feet.' The former, O melanouorypha or mgricouts, if not dis 
covered by earlier navigators, was obseried by Narhrougli 2d 
Auifust 1670 in the Strait of Magellan, as announced in 1694 in 
the firet edition of his Vogagr (p 52) It was snhsequentlv found 
on the Falkland Islands during the French settlement there in 
1764-65, as stated b) Penictty {Fogage, ed. 2, lu pp 26, 99), and 
was first teehmeallj desenbed in 1782 by Molina {Saggio suUa 
Star Nat del Chile, pp 234, 844) Its range seems to be much 
the same as that of the Cascaroba, except that it comes further to 
the northward, to the coast of bouthcin Brazil on the east, and 
perhaps into Bolivia on the west. It is a very handsome bird, of 
large size, with a bright red nasal knob, a black neck, and the 
roat of its plumage pure ■nhite It has been introduced into 
Europe, and breeds freely in confinement 
A greater interest than attaches to the South American birds 
Inst mentioned is that which ini ests the Black Swan of Anstralio. 
Considered for so niauj centuries to he an impossibility, the 
knowledge of its existence seems to have impressed (more perhaps 
than anything else) the popular mind with the notion of the 
extreme divergence — not to say the contrariety — of tlio organic 
products of that country By a singular stroke of fortune we are 
able to name the precise da\ on which this unexpected discovery 
was made. The Dutch navigator ‘Willem de "Vlaming, visiting the 
west coast of Zmdland (Southland), sent two of hia boats on the 
6th uf January 1697 to explore an estnary he had found Tliero 
their crews saw at first two and then more Black Swans, of which 
tliej caught four, taking tiro of them alive to Batovia, and 
I alentvn, who sei eral years later recounted this voyage, gives m 
Ills work ^ a plate representing the ship, boats, and birds, at the 
mouth of what is now known from this circumstance as Swan 
River, the most important stream of the thriving colony of West 
Australia, winch has adopted this very bird as its armonal symbol, 
alentyn, howei er, was not the first to publish this interesting 
discoierj News of it soon reached Amsterdam, and the bnrgo 
master of that city, Witseu h) name, himself a fellow of the Royal 
Society, lost no time in communicating the cluef facts ascertained, 
and among them the finding of the Black Swans, to Martin Lister, 
by whom they wore laid heforo that society in October 1698, and. 
printed in its Philosophical Transactions (xx p 381) Subsequent 
loyagers, Cook and others, found that file range of the species 
extended over the greater part of Australia, in many distncts of 
which it was abundant It lias since rapidlj decreased in numbers, 
and will most likely soon cease to exist as a wuld bird, hut its 
singular and ornamental appearance will probably preserve it as a 
modified captive in most ciiilized countries, and perhaps oven now 
there are more Black Swans in a reclaimed condition in other lands 
than are at large in their mother country The species scarcely 
needs description the sooty black of its general plumage is relieved 
hj the snowy white of its flight feathers and its coral like biU 
banded with ivory 

The Cygntna admittedly form a well-defined group of 
the Family Anatidse, and there is now no doubt as to its 
limits, except in the case of the Ciascaroba above mentioned. 
This bird would seem to be, as is so often found in 
members of the South-American fauna, a more generalized 
form, presenting several characteristics of the Anattnm, 
while the rest, even its Black-necked compatriot and the 
almost wholly Black Swan of Australia, have a higher 
morphological rank Excluding from consideration the 
little known C davidi, of the five or six ^ species of the 


» Dr Stqjneger {Proe U S Nat Museim, 1882, pp 177::^ 
lias ^en at much pains to shew that this is no Swan at all. In 

Further research may prove that li 
another very impeifectl 
known spccha C darit?., dMcnbcd by Swmhoe (Proc ZoolSocia^ 

. 1 / 11^1 ^ specimen in the Museum of Pekini 

shoiUd he removed from the Sub Family Cygninoi Of C 

trumpet call, and that it swims with “the neck curved and tl 
win^s nised after the true Swan model ’ curveu anil tl 

.V / I. 11 °f the vovage arc related in Decl iiL Hoofds 

' j Description of Banda) pp C8-71 

nn If ‘l“cnbed by Mr Hume {Ibis, 187: 

pp 41-, 413) from India, thoiigli recognized by Dr Stejneimr (tUsunra 
seem, to \K onlv the immature of the Mule supra 


Northern hemisphere four present the curious character, 
somewhat analogous to that found in certain Cbanes (vol 
VI p 64G), of the penetration of the sternum by the 
trachea nearly to the posterior end of the keel, whence it 
returns forward and upward again to revert and enter the 
longs , but in the two larger of these species, when adult, 
the loop of the trachea between the walls of the keel takes 
a vertical direction, while in the two smaller the bend is 
horizontal, thus affording an easy mode of recognizing the 
respective species of each.* Fossil remains of more than 
one species of Swan have been found. The most remark- 
able IS C falconen, which was nearly a third larger than 
the Mute Swan, and was described from a Maltese cave by 
Prof Parker in the Zoological TrantaOxont (vi pp 119- 
124, pi 30) (A- > ) 

SWANSEA, a municipal and parliamentary borough 
and large seaport of Glamorganshire, South Wales, is finely 
situated in an angle between lofty hills, on the river Tawe, 



Plan of Swansea. 


near its mouth in the beautiful Swansea Bay, a recess of 
the Bristol Ghannel, and on the Great Western, London 
and North-Western, Midland, and Bhondda and Swansea 
Bay railway lines, 45 miles west-north-west of Cardiff 
Being for the most part of comparatively modern growth, 
the streets are laid out with great regnlanty Swan- 
sea retains few traces of antiqmty, and some of its 
more picturesque features have been destroyed to make 
room for the construction of docks Of the old castle, 


«vraa*oin.iai.uiD ui i,ut3 owoDs IS A luaicer tnat 

offers many difficiJbes, but they are of a kind far too teclmical to 

“ nntn?p,*‘l!r Stejneger, In bis learned 

Outlines of a Monograph of the group (u< supra), has employed 

“v" s“hiect, vnth the result (which can only te 
dcMiied unhappy) of upsetting nearly all other views hitherto existin" 

ornithologists outside of his adopte'd 
country are likely to accept, since the principles on winch ho has 

b^n fat^n ^n T 1^" '^T'tten, care has 

IK aS this wXiT? " “y misunderstand 

coufuTiK ^ ““ I'e Mid In the present state of 
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onginally founded in 1099 by Henry Beauchamp, earl of , 
Warwick, to secure possession of his lands in the province 
of Gower, the principal remains are the keep, built by i 
Bishop Gower of St David’s after the castle had been for 
some time in rums, a range of arched dungeons lit by loop- 
holes, and the hall, now fitted up for use ns a volunteer 
drill halL There are fragments of a wall with a Gothic 
w ludow of the hospital of St Dai id, founded by Bishop 
Gower in 1331 The church of St Mary’s, founded by 
the same bishop, was rebuilt in 1739, with the exception 
of the tower and chancel The modern public buildings 
include the guildhall, in the Italian st3le with Connthian 
pillars and pilasters, erected in 1846, and comprehending 
the municipal offices, the crown and nw piius courts, the 
council chamber, and the library of the Swansea andXeath 
Incorporated Law Society , the royal institution of South 
Wales, established 1835, a building in the Ionic stjle, and 
embracing a library, a lecture hall, and a museum of 
geolog}, mineralogy, natural history, and antiquities, the 
free public library, schools of art, and art gallery, a fine 
new building with about 30,000 volumes (including the 
library of the Bev Bowland Williams, one of the authors 
of Essays and Reiicics) and a large number of beautiful 
engravings , the grammar school, founded by Hugh Gore, 
bishop of Waterford, in 1682, the market (1830), the 
cattle market (1864) , the Albert hall for concerts (1864), 
with a smaller hall erected in 1881 , the agricultural hall , 
the working men’s club (1873), the Pnnee of Wales hall 
(1882), and two theatres The benevolent institutions 
include the general hospital, founded in 1817, and rebuilt 
with the addition of two wings in 1878 , the Cambrian 
institution for the deaf and dumb, founded in 1847, and 
seieral times extended, the Swansea and South Wales 
institute for the blind (1865), the nursing institution 
(1853), the provident dispensary (1876) , the eye hospital 
(1878), the industrial home (1859), and the sailors’ home 
(1864) Swansea is specially well supplied with parks and 
recreation grounds They include Brynmill grounds be- 
tween Parkwern and Singleton (18/2), 9 acres in extent, 
and containing a beautiful reservoir and ornamental lawns , 
Cwmdonkin park, on the uplands, 13 acres, and command- 
ing fine views , the new recreation ground, formed in 1883, 
ll°acres, situated between BrynmiU and the Oystermouth 
road , Park Llewelyn, to the north of Swansea, 40 acres, 
and the St Helen’s. Field, near the beach, about 20 acres, 
now being laid out The population of the municipal 
borouo'h (area 4363 acres) in 18/1 was 31,/ 02, and in 
ISSl it was 65,697 The population of the parliamentary 
borough in 1881 was 73,971 Its area then wws 4777 
acres but in 1883, when Swansea received independent 
reprientation, the area was diminished, the population of 
this smaller area being 50,043 in 1881 

Swansea owes its prospentj to its situation in the ne^libourliOTd 
of cvtcnsive colUenes and to its possession of 
ages as a harbour TVith some ewim^ration it has been wiled rte 
"metallurgical centre of the worlA” but the htlo nm^ 
be allowed in reference to copper, which is imported to smelted 
from all parts of the world Tho smelting of TOpper w^ch h s 
Iwen canted on in the distnct from tho time of Elimbeth, b tlm 
distinctive and most important indnsltj of the town, the othm 
inJnding tinplate manutactnre, letd smelting, spelter tnd anc 
Tunnufactotc, the extraction and manufacture of silver, nichel, wd 
cobalt; iron smelting, Siemens steel manufacture, 

of chemicals of ogncultural manure, and of 
constrachon of TaTlwir carnages and Tcaggons In Sv^ansca i5ay 
there are raluable oyster fisbenes The earliest harbour works 
on a large scale were those of the South Dock Compant, be^“ 
?S47 ^opened m lSt9 This dock, which has an 
13 acres, w^ a h-df tide h-isin of 4 acres and a Iwk 800 fcetlon^ 
hv 60%t wide, IS used principally for tho export of coal Tho 
onrth dock, completed m 18S2, has an area of about lOJ acres in 
edibtion to several other smaller docks An important additmn 
mftde bv the completion of the Pnnee of M ales Dock in October 

acres , and as vet this additional accommo 


dfltioii IS more than sufficient for the trade of the port In 1876 tho 
number of sailing and steam vessels tint entered with caigoes and 
in ballast from foreign coiiiitnes,'I5ntish possessions, and coastwise 
was 779‘>, of 1,068,062 tons , the number that cleared being 7549, 
of 1,041,078 tons. In 1885 the entrances were 7447, of 1,401,248 
tons, the cleannees 7051, of 1,366,117 tons The total average 
i aluc of the imports of foreign and colonial produce during tlie hrt 
years ending 1885 irns about £2,400,000, but bos been decreasing , 
and the total a\ crigo value of the evports of the produce of the 
United Kingdom was about £1,500,000, but Las been steadily in 
ciwising, ami lias reached over £2,000,000 There is a laige trade 
with France, Portugal, Spun, and the Mediterranean ports There 
IS also consiilenble trade with South \fnca, and the trade is greater 
with South tlnn with Kortli Amenca. Tlio evports consist chiefly 
of tho lanons mnnnfhctiires of the town, especially tin phtes, the 
direct trade in which between Swansea and American ports has 
within tho last two years attained great importance , and the im 
ports include chiefly metallic ores, timber, and various kind of pro 
V isioiis Shipbuilding and ship repairing are carried on, bnt the 
industry is of minor importance 
Sw msea owes its origin to the erection of the castle in 1099 hi 
Heiiiy Beauchamp, carl of Warwick, who introduced into it a gar 
nson of English and Flemish colomsts Tho fortress was freqncntU 
assaulted in the 12th and 18th centnnes, and in 1260 was burned 
down by Llewelyn ab Grwfvdd, last pnnee of Korth BMec 
During tho insurrection of Ow en Glendowcr against Henri 11 it 
was again destroyed Swansea was created n borough bi a chartir 
of king John, winch is said to bo preserved among the records ot 
the Tower of London The earliest charter in possession of the 
corporation is that granted by Heniy HI in 1234, confemng upon 
It frccilom from toll pontage and other customs Its pnvaleges were 
confirmed by Edward II and Edwanl III The town was during 
tbo Civil M ar alternately in the bands of both parties, bnt in 1647 
tho castle was dismantled by tho Parliamentarians, after which 
Oliver Cromwell was made lord of Swansea, of the signion of 
Gower, and of the manor of Kelvoy Tlie corporation now consists 
of a mayor, 6 nJdcrmen, and 18 coancillors, and the borotigii hns n 
commission of the peace From the reign of Henry i III it contri 
buted along with other borongbs to return a member to parliament 
In 1658 it received n charter from Cromwell jermittmg it to Tctnrn a 
member for itself, but after the Bestomtion it resumed its charactci 
ns contnbuton In 1882 it became the head of a new distnct of 
boroughs, and in 1885 it received separate representation, while a 
nottian of its area was also included in a distnct of boroughs to 
which It gives tho name In the reim of Ednatd U 
same by mamage to the Somerset famuy, and it is held by the duke 
of Beaiifort, whose title of Baron Herbert of Gower dates from 1606 

SWARTZ, Olof (1760-1818) a celebrated Swedish 
botanist, was born in 1760 He commenced his botanical 
studies in TJpsala, under Linniens and Tbnnberg, ana 
bewan early to make excursions He made a voyage to 
America in 1783, visited England in 1788, returned to 
Sweden in 1789, and was made professor of natural 
history m Stockholm He was the anthor of man} 
systematic works, and largely extended onr ^"owledge of 
both flowenng plants and cryptogams He died in 1816 

See Sachs Gcschichte d BolaniJ 

SWATOW (also, less freq^nently, Suabtotv and Sh.vs 
T ow), a port of China, in the province of Kwang tung, 
opened to foreign trade in 1869 It is mtnated at the 
mouth of the Lm branch of the river Han which 30 
miles inland flows past the great city of ^ 

Tai-chn (Tie^hn), and the surroanding « more 

populous Md fnU of towns and villa^s 
of the province English merchants settled on Double 
Sand irthe river aslriy as 1856 , but the cit} which 
IS built on ground but recently recovered fro*" tj>e -ea, 
was fonnSyVmere fishing viUage The trade oHlie port 
hSmpidly mcreased In 1869 718 vessels of aU nation. 
Sd or cleared (of 310,500 tons burden) in 1884 
1387 vessels (1.282,936 tonsWthe total yidue of the tmd^ 

being respectively /£4,SOO,O0O and od„c- 

surronnding country is a great sugar ^ . J 
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tic=fromXc\\ cimang Clicfoo, Blmnghai, and Hong- 

Kong (total iniitort in 1874, 1,408,384 jiiculs, m 1884, 
J 1 30,710) \niong the leading exports are tea (since 
nl'out 1S72), gras<!clotb, nmnnfactured at Swatow from 
fco-c ilkd TniT\ an hemp (the fibre of the Bielnneria utica front 
1 onno a) pineajiplc cloth, manufactured in the Milages 
aba It Kith \nn_' (a town 22 miles di‘;tant), oranges, for 
■which the diitrict IS famous, cheap fans, and pewter, iron, 
and tin wart' Swatow is also a great emigration port 
In lft70 about 22,000 Chinese embarked there for Singa- 
jiuri, Ihngkok, and Saigon , and the number of emigrants 
ins since increased so that British xesscls alone carr} 
>0,0u0 to ■»3,000 per annum Of the whole foreign trade 
of tilt jK rt upwards of 83 per cent is in British bottoms, 
the trade with IIongKong being of especial importance 
Tlic population of Swatow is iqiwards of 30,000 In 
1873 the foreign rtsidcnts numbered 147 (63 British), in 
t hiding Double Island 

Alwut tlio wliolc Smtow distnct wns still diiidcd into a 
miiiiKrof ‘‘mdrptiidciit towiislinis, each ruled b\ its own head 
nil II and llit impulation was dcstnbed m the official gazetteer ns 
“f,<iitralh iiIhUious and witkcd in the highest degree” Mr 
lorn I IlritiMi loiisiilnr ngent, rtlntes that in that aear he was 
nttin to the priparitions for a fight hclwccn the people Imng 
on till oi iKi'itt sulc-. of the cstunt^, winch was onb prevented hv 
1 11 1 ii>,li li war \es'i.l Thu Tniniugs swept over the country, and 
hi tin ir rn ages and plnndcriiig did much to tame the independence 
of tin clans The piiiii«hinctit inflicted in 16CD hj Commander 
to II , on the iiiliabitniits of Otingpui (Ou ting pci), about 8 miles 
from Siiatou, for the attack thti had made on liio boats of H M S 
Co kchafir,” showed the Clnne-ic authorities that such piratical 
\llll,,^^ \\i.ri not so strong ns had been supiwscd General Fang 
fa intiie of Clmw chu fu) was sent to reduce the district to order, 
an 1 lie n.arn«l out lin instructions with rcmorsclc«s ngour 

See Kotpition, \ol \mi p C85 
•MM ATJ^^G blOKNCSS A remarkable form of dis- 
oxso, not known in England before, attracted attention 
at the atrj hcginmng of the reign of Henry VIL It 
was known indeed a few dojs after the landing of Heniy 
it MiUord Hn\Gn on August 7, 1485, cis tberc is clear 
tiidtiicf of If a being spoken of before the battle of Bos 
worth on \ugust 22 Soon after the arrnal of Hcnir in 
I -mlon on Vngust 2S it broke out in the capital, and 
oti I 1 inorlolitj Two lord nnjors succcssncl^ 
ntid MX nldcrmcn, beside numerous other persons, died in 
oui wt.k \t the end of October, however, the epidemic 
HI 1 '•indon Muldcnij erased In Oxford it had alreadj 
b gun at the end of August, and lasted with great mortalitj 
for MS wia.ks In the cour'O of the autumn it attacked 
i vriojs place-, and by the end of December had spread over 
vil J.ii^land Then the cj.idenuc disapjicarcd as suddenly 
• It came Hiis alarming maladj soon became known as 
eatini: Mckni'^s It was regarded ns being quite 
I from the plague, the pcaltlcnlml feier, or other 
■r prcMoU'lj Jnown. not only bj the special 
im which gate It Its name, but also b/its extrimeh 
Ta \1 cour i and b> other chancters to be noted 

ling more was heard of it till 1507, 
u >rtal occurred, which was much less 
(It IS said because the treatment was 
mil attracted 1 v,, notice In 1517 was 
tn cv verc epidemic It began in 
-d till tli2 middle of Deecmlicr 
ling Lord Clinton, 
a, the I ing s secre 
l>**r of the common 
•as aUo vcia fatal, 
f>m case- half the 
Tl ere ii tsulinrc 
ard xntwerp, bat 
' 1 agl ind 

ic fourth tim'-, and 


with great seventy .It first showed itself m London at 
the end of May, and speedily spread over the "whole of Eng- 
land, though not into Scotland or Ireland Tn Iiondon 
the mortality was very great , the court was broken up, 
and Henry A’lIL left Loudon, frequently changing his 
residence TVhen the epidemic ceased cannot be accurately 
stated, nor have we any precise estimate of the mortalit} 
The most remarkable fact about this epidemic is that for 
the first and last time it spread over the Coutiuent On 
the 25th July 1528 (English stjle) ot 1529 (Homan stjle), 
when it was beginning to decline in London, it suddenly 
appeared at Hamburg The story went that the infection 
was brought by a ship returning from England, the sailors 
of which were suffering from the disease How ever this 
may have been, the disease spread rapidly, so that in a 
few weeks more than a thousand persons died In less 
than a week it had spread to Lnbeck, and thus "was the 
terrible sweating-sickness started on a destructive course, 
during which it caused fearful mortality throughout eastern 
Europe France, Italy, and the southern countries were 
spared- It spread much in the same way as cholera, pass- 
ing, in one direction, from north to south, amiing at 
Switzerland in December, in another northwards to Den 
mark, Sweden, and Norway, also eastwards to Lithuania, 
Poland, and Hussia, and westwards to Flanders and 
Holland, unless indeed the epidemic, which declared itself 
simultaneously at Antwerp and Amsterdam on the morning 
of September 27, came from England direct In each 
place which it affected it prei ailed for a short time onlj, 
— generally not more than a fortnight the end of the 

jear it had entirely disappeared, except in eastern Switzer- 
land, where it hngered into the next year } and the terrible 
“English sweat” has never appeared again, at least in the 
same form, on the Continent 
England was, however, destmed to suffer from one 
more outbreak of the disease, which occurred in 1551, 
and with regaid to this we have the great advantage of 
an account by an eye-witness, John Kaye or Cams, the 
eminent physician It first appeared at iShrewshniy on 
Apnl 13, and, after spreading to other towns m Wales 
and in the midland counties, broke out in London, causing 
in one week the death of seven hundred and sixly-one 
persons At the end of Julj it ceased in London, hut it 
went through the east of England to the north, until the 
end of August, when it began to dimmish At the end of 
September it censed altogether, without affecting Scotland 
or Ireland Nor did it apparently widely affect the Con- 
tmenb though Chains mentions its occurrence at Calais, 
and Brasavolns {De Morbo Galhco) speaks of the English 
sweatinpsickncss ns raging in Flanders in the year 1551, 
m which he wrote, causing the death of several thousand 
persons, and lasting at least till September 

.^nqitoniir —The symptoms as described bj Cams and others 
were as follows The disease began very suddenly with a sense of 
npnmhcnsion, fol lowed by cold ‘’sh.re«%mSs^e,?v\Stf 
mddmess headache, and severe pains in tlic neck, shouldcre and 

aratc febrile attack In some cases the stomach was alTcctcd ami 
there wm vomiting, but according to Cams this ImpiicuS onli 
hose leho wore furi of food TheVathmgwL dceS frozen? 
the voice like a moan. After the cold sta"c which 
from half an lionr to three hours, followed the stotre of l.eif « ? 
sweating The ch iraetcnstic sweit broke out aoA 

sia-mcd to tho"o unaccustomed to the disL^o 11111101^ Vnf I' ‘ 

V^lh this liailaehl' and dchnum ratif^r'i " *'^“1° 

■,..1 It, 
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eruption of anj kind on the skin was genonlh obsoned. Cams 
iniKcs no allusion to such a sj luptoin In tho liter stages there 
Mas either general prostntion and collapse, oi nii irresistible 

fAiSflim/t** 4-r\ it IhaIi m na 4-r\ Ka ^a^aI *%a4«a%i^ 



rapia in iis coursoi uciiig soiiieuincs iniai oicn m duo or inrce 
hours, and boino patients ditd in less than that time klorc 
coinmoni} it was protracted to a period of tuche to twenty four 
hours, bo} Olid which it larcl} lasted Those uho suniicd for 
tweiit} four Jiouia wore considered safe 
Tho disease, unlike tho plague, uas not cspeciall} fatal to tho 
poor, but nthcr, as Cams aUiniis, attacked tho richer sort and 
those who were free li\ ers according to tho custom of Lngland in 
those days “The} which had this si\ cat soio nith penl or death 
Mere cither men of wealth, case, or -welfare, or of tho poorer sort, 
such os were idle persons, good ale drinkers, and tai erne haunters ’ 
Kclnpscs were not iincouinioii , but tho statements sometimes 
made about tho disease nttacking tho same person scicral times 
seem to rest on a misunderstanding of tho original authonties 
Alliat is meant is that the} had several, oven twelve, successno 
attacks of sw eating The disease ii ns not thought to be transmitted 
b} contagion from one person to another Nevortholess, in its 
spread, it appears, like cholera, to hai o followed tho main linos of 
human trai el and traffic, — passing ivith Itichmond's arm} to Bos 
worth, thouco to London, and so on It would bo difiicult other 
wise to c-viilaiii wli} Calais should haio been affooted and not 
tho adjacent parts of Franco La on the ver} circumstantial stor} 
of tlio disease lianiig boon brought to Ilamburg bj a ship from 
England seems b} no means incradiblo, though it is doubted b} 
some 

Cattscs — Some attributed tho disease to tho English climate, its 
moisture and its fogs, a mow which was thought to bo supported 
b} the occurrciico ot unusual rainfall and atmosplicnc moisture m 
tho Years of the sw eating sickness But it is plain that tho English 
climate was much the same before and after, and con hard!} bo 
regarded oi cn as a predisposing cause, certainl} not as an explana 
tion JTor is tliero iiiucii evideiieo that the epidemic years were 
distinguished for their liuinidit} 

In 1485, 1507, and 1517 the seasons wore in no wo} remarkable 
Tho Year 1528 (1529 in Continental rcekoniiig) was, howoior, cor 
tainly notable for ovcessivo moisture In England eight weeks 
continuous rain beg^u in Apnl| and tlio harvest uas spoiled In 
Gormans tlio copious raiufaU, and tlio cold fom Avliicli enduicd 
tlirough the summer, gave tho impression that the air of England 
had been earned over to the Coiitinent In 1661 tho outbreak <« 
the sickness in Slirowsbut} is described as linviiig beon preceded 
ba dense and stinking fogs, winch arose from the vallc} of tho 
Seiorn and spread oi or other parts of England The suninier was 
OTorywhero lasr} hot, and in England moist as well In Amsterton 
a siinilav fog anuounectl tho outbreak ot tho sickness in 1628 But 
wo cannot attnbuto much importance to tbeso circumstauccs, since 
111 otlicr epidemics the} wore wanting, and similar conditions hui e 
often occurred without an} pestilence resulhng 

It was again attributed by some to the intoniperato habits of tno 
English people, and to the frightful want of cleanliness in their 
liouses and surroundings which is noticed h} Erasmus in n iroU- 
known passage, and about which Cams is cquall} oeplicit. But 
causes such as these cannot, ain more than climate, account for 
the incidence in time of an cpulcmii^ oven if the} do something 
towards cvplaining its geographical range Nor is there mneh 
cMdonco that the English wore worse m these respects than most 
European nations, though tho native countiy of Erasmus mn} have 
sot an early ovample of cleanliness. . ^ ^ 

Caius and some of tho chroniclers make out that this s^iai 
habditv of Englishmen to tho sweating sickness followed them 
even into foreign parts, so that in Calais, Brabant, and Spam it 
affected tho English onl} and not tho natii cs This is pmaliiig 
and improbable, ovcopt so far that the English abrood may haio 
boloncod to the same classes who mainly suffered at homo nut a 
caroM ovaminntion of those statements shows that thej referred 
either to Englishmen who had left England while the disease was 
ramng there and earned tho infection with them, or to moroliMts 
an'5 otheis who were in direct communication with homo Ihis 
disease, like others introduced into a foreign countr} , did not to 

-take root there But it did so sometimes, as, according to contom 
porar} evidence, ivas tlio case in Flandora in 1661 
flso made that foreigners m England were not 
reauires qualification, since wo know several instances of foroigncra 
mTondon who died of it On tho whole, no grrot im^rtaiico can 
bo attached to this supposed special liabilit} of the English physical 

alHhis wo must conclude that climate, season, and manner 
of hfo were not adequate, either scpritely or colleclivoli, to pro 
dneo the disease, though each mai liaie acted sometimes ns a pro 
SSng Tho sweating sickness was in fact, to usemoiern 

lanraago a specific infective disease, in tho same sense ns plague, 
trp& sroriatma, or ague Tho ongin of sueli diseases is not 


ovnlaincd b} causes such ns those aboio enumerated Wo can 
onij suppose that the} come into being b} laws similar to llioso 
which Jmio determined tho oiolntioii of species of animals and 
plants But when oiieo tlioir specific distinctness is established 
they “ breed true ” and alvays present the same cliarncters 
Probable Identity vith Miliary Fever — llio important question, 
however, nnsos — Did tins specific disease oust before or lias it 
existed after the sixty siv } cars of its recognized luster} ? or is it 
ulciiticnl with any other known disease called b} anothci nnniof 
It IS 101 } unlikcl} that oil} cpuleniic of so striking n disease should 
have existed before without having been noticed, and tlicio is 
coitainl} no record since of any outbreak precisol} simihi Tho 
Old} disease of modern times winch bears aii} rcscml)Ian(.o to 
the swciting sickness is that known as mihar} foier (“Siliwciss 
fricsel," “suetto niiliairo,” or “the Picard} sweat”), a ninlnd} 
which has been repeatedly obsoiTcd in France, Itnl}, and Southern 
Germany, but not in the United Kingdom It is chnractorizcd b\ 
iiitoiisc swcnhng, and occurs m limited epidemics, not lasting iii cnili 
place more than a week or two (at least in an intense form) On 
the other band, the attack lasts longer than the sweating sickness 
did, isalnais accompniiicd byati eruption of icsicks, and is not 
usuflll} fatal It is tberoforo ci ideiitl} not tho same as tho English 
disease, though allied to it Tho first clcarl} described epidemic 
was 111 1718 (though probably it existed before), and the lust in 
1861 Between these dates some one hundred and seicnt} h\o 
epidemics haio been counted in Franco alone A single cpidtimc 
of a disease which had a striking resemblance to the sweating 
sickness was obsoned in 1802 at Ilottingon, a Milage in the distmt 
of IVilrzburg, Germany Its access was sudden, it affcitcd cIulII} 
robust persons, it was accompanied by profuse perepimtion, 
rheumatic pains, Lc., without an} constant eruption If dcuh 
resulted it was usually in twenty four hours Tho omdcmie lasted 
some ton days, and tlion ontirtl} lamshed It may oo cousidcrcd 
as an extromol} severe form of imhaiy fever Fiiiall} , Hirsch has 
drawn attention to cortarn cases of a choloraiL alfettioii, obsenwl 
first by Dr llurrax in India (1839-40), which has been tlestnbcil 
as a sweating sickness It has, honover, more resemblance to 
miliar} foicr ttian to tho English sweat A similar form of disease 
1)03 been described b} some Irench nhisicions as “clioKra cutano 
ou sudoral ” On a renew of the wliolo evidence, it would appear 
that tho only disease wliicli tho sweating sickness much resembled 
was tho miliary feior, of which it mai conceivabl} Imo been, like 
tho Rottmgon epidemic, a highly malignant form , „ , , 

irhaedidit Urigtimfc?— Whether it rcoll} oiiginatcdm England 
is a question dilhoult to answ or Its nppeamneo certainl} coincided 
with the nminl of n foreign arm}, consisting, ns wo know, largel} 
of foreign mercenaries, men of foul habits and irrcgulai Ines 
(whom tho Froiicb king was thought to have done his countr} n 
son ICO h} getting rid oO, nnd crow ded into small i essols Among 
such men an} infective disease which arose would, by want of 
clcanbncss and oi on,rowding, bo likcl} to bo fostered into great 
intonsit} It 18 in accordance with the history of man} cnidcimcs 
to suppose that an ordinary aud not i cr} fatal disease might under 
sucli circuiBstanccs ossunio a inah^ant form ' Now, Bumwsuig 
that tho French soldiers brought with them their natix o 1 icavil} 
sweat,” a malady local and not severe in its French home, might 
not this haio become dci eloped into tho formidable English sweat 
iDc sickness! If so, its great dcstnn-Uiencss m England would 
also bo in groat measure explained hi its alloctmg a new popula 
tion For we find that any exported epidemic disease is gcncrall} 
more fatal in a country which receives it for the first time, among 
a population which ofiors a xirgin soil to the disease, than it was 
in the countr} where it was endemic, nnd where men were iniircd 
to tho infection Tho notable exemption of nortborn Frontc from 
tho true sweating sickness would then baio depended nnon tho 
population there being alrend} mured to a milder form of the saino 
disuaso. As to soutliom Franco and other countries of the south, 
they were evidontl} not adapted b} climate to receive the infection 
If 4 i 3 bo true, wo need bardl} expect to see the sweating «ekncss 
again The sweat of Picard} maj continue from time to linm to 
See ite cZparativel} slight' epidcnues, but the coud. mns 
Lich launched tlio English sweat on its " m 

five imhkolx to occur a second time iho oxamnio oi tno 

Sill’S 

hattn art J/i(lelo»fr*, ctUiea Wj oricinsi dwnmcnti, Inriudlna 

rr„t«rleal Pathol ogy, tniinl by CrclRnt on ajo x ^ 

the Oriental placnc lUcIf SccPiArcn 
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I or map CiWEDEN' compnses the eastern and southern dnisions 
seevol of the Scandinavian peninsula Its northern ex- 

tremity, Kuoknnodka, is situated in 69° 3' 21" and the 
3X southern in 55° 20 18" N lat The western extremity 
(on the Cattegat) lies in 11° 6' 29" and the eastern (on 
the frontier of Finland) in 24° 10' E long The greatest 
length of the country from north to south is 986 miles 
and its greatest breadth 286 mileSj and the area is 170,713 
square miles The length of the coast-line is 1603 miles, 
the length of the boundaiy line towards Iforway 1019 
miles, and that of the boundary line towards Finland 305 
miles 


Monn 
tain and 
nver 
sjatems 


Sweden is divided into three chief parts, — the south- 
ern being called Gotaland, the middle part Svealand or 
Sweden proper, and the northern NorrlaniL The north 
and north west parts of Fforrland are called Lapland 

The frontier towards Norway, from 69° to 63° N lat , 
IS formed by a continuous mountain range called K5len 
(the keel) The snow peaks of Suhtelma (6178 feet), 
east of Saltenfjord, on the frontier between Sweden and 
Norway, were long supposed to mark the highest elevation 
of this mountain chain, but the geodetical survey now in 
progress in western Lapland has already shown that there 
are at least two peaks whose height exceeds that of 
Sulitelma, viz , Kefnekaise (7008 feet) and SarjektaSlkko 
(6988 feet) 

In this mountain range (Kolen), rise a great number of 
nvers and streams, which flow in a south easterly direction 
to the Gulf of Bothnia. The immense quantity of fresh 
water that is thus carried into the gulf makes its water 
Bcarcelj more salt than that of a lake (0 25 to 0 40 per 
cent of silt) Between the upper courses of the rivers 
tte watersheds consist of mountain ridges, which gradually 
dimmish in height The mtermediate valleys are for the 
most part fiDed with the water of the nvers, and thus form 
a number of lakes at a considerable elevation above the 
sea-IeveL Issuing from these lakes, the nvers form great 
totaracts, and afterwards flow through the level plain 
that forms the coast-region of the Gulf of Bothma for a 
distance of many miles from the shore 

'The boundary between Sweden and Finland is formed 
by (1) Jlnonio Elf, and afterwards by (2) Tomefi Elf 
into which it flows , TomeS Elf nses in TomeS Trask, at 
an eleiation of 1132 feet above the sea Then come, in 
order along the coast, the following nvers —(3) Kalix Elf 
which in Its upper course forms the lakesrf Paitas Jaur 
and Kalas Jam (4) Stora Lulefl Elf (242 miles) which 
form, S om Lulea Jaur (1214 feet) aid recS’on tS 

Trask and Skalka Jaur (984 feetl f61 PiIpS^ T 7 if ■n-.i.'k ^ 

lake of Tjipelvas (7)^SkeUa 

“ Homafvan (1391 feet), Gddiaur 
aS/’i feet), Storafvan (1371 feet), (8) Umea Eh /ofli 

g^Wth agreatnumber of lakei of 4ich thekrUt is 

Wch 

kke*=, ns Hotageu (1017 feetl 
(“ Storsa Lake ” on the mapl fols fS J*”" 


KaIls|on and Storsjon, nses the peak of Areskutan (4652 
feet), which is ascended eveiy year by a great number of 
tourists, and in the vicinity many sanatona are situated 
Farther south flow three large nvers — (12) Ljungan 
(193 miles), with Holmgon (656 feet), (13) Ljnsnan (249 
miles), and (14) Dal Elf (286 miles), which passes through 
Samaqon (1450 feet) and Siljan (541 feet, 110 sq miles), 
and receives on the nght (15) West Dal Elf The last- 
named four rners rise in a mountainous region with many 
high summits, which are the eastern outposts of the high 
range of Dovrefjeld, which traverses Norway from west to 
east, between the parallels of 67* and 63“ N lat Among 
these summits, situated on the frontier or in Sweden, are 
to be observed the Sjltoppar (5865 feet). Son Fjell (4190 
feet), Helags Fjell (5900 feet), and Stsdjan (3860 feet) on 
the north shore of Samasjon 

111 Norway, not far from the sources of Dal Elf, lies 
the lake of Famundsjo, which gives nse to (16) Klar Elf, 
which flows southwards to Lake Yener, the largest lake in 
Sweden (144 feet, area 2150 square miles) The outlet of 
Yener is (17) Gota Elf, which falls into the Cattegat, near 
Gothenburg The watershed between Dal Elf and Kk r 
Elf is a wooded range of hills without high peaks, sniping 
to the southeast The southeastern part of SvSland 
compnses the water systems of the large lakes of Hjelraar 
(75 feet, area 185 square miles) and IVfalar (area 449 
square miles) Lake Jlihr discharges into the Baltic at 
Stockholm by two outlets— (18) NorrstrCm and Soder- 
strom. They are, however, almost to be regarded as 
channels or sounds, rather than as streams, the difference 
of level between Lake Malar and the Baltic being so small 
that occasionally, when the water is low in Malar and high 
in the Baltic, the current sets from the latter into the 
former Lake Malar may thus be considered a ^ord of 
the Baltic Still its waters are kept fresh by the great 
number of small streams that discharge into it, the most 
important of these being (19) I^ns Elf, which passes 
Upsala. 


^ — -WWW** ouu v^ucuianu con- 
sists of wooded heights Between Lake Tetter and the 
Mrthern shore of Brflviken Bay stretches the forest of 
Aolmorden, and between the northern extremity of Lake 
Vetter and Lake Yener hes that of Tiveden. Lake Yetter 
(290 feet, area 733 square miles) discharges itself into 
Brflviken by (20) Motala Strom, the falls of which are 
utilized for the mills in tlie town of Norrkoping, near the 
month of the nver 

^e central part of Gotaland consists of an extensive 
tableland or plateau, of which the highest part, at an 
mevation of 1237 feet, hes somewhat to the south of 
Yetter On the north this plateau descends rather ab- 
raptly towards the fertile plams of Ostergotland (drained 
® Skaraborg Ian, between Yetter 
and Yener Near the south-eastern shore of Yetter n. 

ISl fSo ^fi, ^les Mount Omberg 

(863 feet), and near the southern shore of Yener close ' 

number of lesser streams flow down its slones Tte 

5^“)l5SiS CalmarSorad; 

..d Boren, 
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Vetter and A^encr lies Undon (384 feet) On the sutnnut 
of the plateau lies Ekelsjo (1132 feet), and on its southern 
slope ilclgnsjo (535 feet), Bolincn (4CG feet), Mockoln 
(446 feet), and Asnen 

The southmost part of S^^cdon, Skiino, consists for the 
most part of n ion fertile country Only in the northern 
part, Cliristianstad Kn, occur two low stretches of IhIIb^ 
called LindcrodsHson and Sodcnlsen 

IVafaJcd/’t — The largest waterfalls are — (1) Njuom- 
nicls'iska (Harspninget), in Stora LulcH Elf, with a breadth 
of GO-70 feet, consisting of two cataracts of 103 feet at 
the upper end and a fall of 150 feet more m the course 
of 1-^ nulc'!, — the largest waterfall m Europe, (2) Adna- 
JIuorki-Korljo (“ the great fall of the lake ”), on the same 
rner ns the former, higher up, between the two lakes 
Jantajaur and Kaskajaur, has a fall of 130 feet, of which 
100 feet are one perpendicular cataract, (3) Tannforson, 
12 miles west of Ajcskutan in Jemtland, between Tunnsjon 
and Xoren, has a breadth of 160 and a perpendicular fall 
of 84 feet, (1) Trollh iltan, in Gota Elf, consists of three 
succcssno falls huMUg a total height of 100 feet. 

It will be seen that, with the exception of the north- 
west part along the Norwegian frontier, Sweden is not a 
mountainous counlri On the other hand, fertile plains 
arc not frequent The most extensive are the north-west 
shore of the Gulf of Bothnia, where, however, the severe 
climate precludes any successful agriculture, the water 
districts of Lake M dnr and Lake Iljolniar, the rich agri- 
cultural district of Ostergotland between Vetter and tho 
Baltic, Vcstcrgotland, or tho whole country between tho 
two great lakes as far ns Gothenburg, and, os has boon just 
mentioned, the southmost part, or SkUne, which comprises 
Chnstianstad and Sralmohus Ian Tho greatest part of 
tho countrj consists of low hills of granite or gneiss, clothed 
vnth forests of pine and fir Tho vnllej's are generally in 
great part filled with water, and tho shores of their lakes 
or wide rivers are covered with forests of dceiduous trees, 
ohicflj birch, or consist of arable soil With tho exception 
of Finland there is no countrj so full of lakes as Sweden 
Ncarlj one twelfth of tho whole surface of tho country, or 
about 13,000 square miles, is covered with water 

C^oasl — The coast of Sweden i6 not broken by so many or 
60 deep fjords a*, that of Norwaj' The most considerable 
indentation is the abov c mentioned BrUviken Bay On 
the other hand, the Swedish const is, perhaps in n still 
greater degree than tho Norwegian, fringed by innumer- 
able little islets Except on the coast round Skfino, m 
the south, tho mainland docs not come into diieot contact 
with tho sea, girdled as it is by a bolt of islands, holms, 
and skerries, more or loss thickly sot, which forms the 
so called “skargfird” fence of skerries or outer coast 
Between this Avail of islets and tho mainland, therefore, 
extends a connected series of sounds of the greatest 
importance for coastal navigation, since they admit of 
tho cmplojment of vessels of less size and strength 
This skirgUrd forms, besides, a most valuable natural 
defence, for, while some sounds are deep, navigation m 
tho vicinitj of the coasts is, as a rule, practically impos- 
sible without tho help of pilots 

The broadest part of this skargllrd is that off Stockholm, 
which stretches many miles out into the Baltic It con- 
sists of a few largo and well peopled islands, surrounded 
by many hundreds of islets, for the most part uninhabited 
The outer islands are bare grey rocks of gneiss, but tho 
inner ones are mostly covered with fir and birch trees 
The entrance to Stockholm through this archipelago is of 
its kind one of the most curious and jneturesquo m the 
world The largest of these islands are Ljustero, Vermdo, 
Ingaro, Vmdo, llnnmnro, Orno, and Uto (with rich iron 
inmes) Ae mentioned above, Lake Malar is to be con- 


sidered as a fjord of tho Baltic The akatg&td also 
extends into Malar, which is filled with islands The 
most remarkable is IBjorko, whore the old town of Birka 
was situated The archaeological researches on this spot 
have been of the greatest importance for our knowledge of 
life in Sweden in the times of the vikings The part of 
the skargfird next in breadth is that off Carlskrona, whore 
tho islands of Sturko, l^urko, Aspo, and Hosslo are 
situated 

The Cattegat sknrgSrd, which extends from the fjord 
of Svinesund at tho southern extremity of the Norwegian 
frontier as far as Halmstad, has a different aspect from 
that of tho Baltic In the Cattegat all the islands, as 
well as tho roclos of the mainland, are almost bare of 
vegetation Trees are quite absent in most places, and 
generally tho grey rocks are not even covered with grass 
or moss They look as if they were pohshed by the sea 
Between these bare rocks there is, however, m many 
places oven on tho larger islands arable soil of great 
fertility In the northern part of the skarg&rd near 
Stromstad he tho larger islands of Sando, Odo, Tjorno, 
Boso, ikc Farther seawards he the Foster Islands and 
the Viidor Islands with their lighthouses A little more 
to tho south, in the vicinily of Lysekil, are three narrow 
fjords — Abj fjord, Gullmorfjord, and Ko^efjord. Off the 
first-named lies Malmo,^ remarkable for its quariy, where 
tho fine granite of which tho island consists is wrought. 
Next come, in succession, Korno, Skafto, Flato, Hermann, 
and Lyro, tho Inst two situated off the two largest islands 
on this coast, Oroust and ffjorn All the islands now 
enumerated are surrounded by innumerable islets and 
rocks South of Tjorn there are no considerable islands 
except Marstrand (vv ith a small town and much frequented 
sea-bathing quarters), Koo, and Klofvero, all situated 
immediately to tho south of !Qorn On the coast of EW- 
land wo find only Saro, off tho fjord of Kungsbacka, and 
tho Vadoro of Halland, off Torokow, between Laholm Bay 
and Skolder Bay, tho only islands on the whole coast that 
are covered with a rich vegetation of trees On the 
extreme point of the cape, between the latter fjord and 
tho Bound, lies the isolated Mount Kullon with its light- 
house In tho Sound off Landskrona lies the islet of 
Hven, whore Tycho Brahe had his observatory, Uranien- 
horg, m tho end of the IGth century (1576-1597) 

In tho Baltic ho tho two great islands of Gotland and 
Oland, of which the former is itself a county and a 
bishopric. These islands are quite different from tho 
Sw cdish mainland They are formed of Silunan Jimcstono 
On tho western coast of Gotland tho limestone rocks 
descend precipitously into the son, and tho island forms a 
comparatively smooth plptcau, which slopes gradually to 
tho cast The limestone soil is very fertile, and trees and 
plants thrive on it that do not otherwise grow in tho climate 
of Sweden, such as walnuts, ivy, «kc Tho case is tho same 
in Oland This island somewhat resembles a house-top 
A sterile limestone plain (Alvaren) stretches the whole 
length of the island from north to south, an-’ fiom this 
the country slopes both towards Calmar Sound on the 
■west and towards the Baltic on tho oast The slopes, 
especially the western, are very fertile. 

Sea-Bed —Tho seas that suriound Sweden are remark- 
ably shallow Bound the south part of Norway runs 
a depression in the sea-bed, called the Norwegian Channel 
(see Nobwegian Sea) It stretches along the west and 
south coasts of Norway southward and eastward almost 
to Christiania Fjord and the Cattegat Tho deep^t part 
of this channel, upwards of 400 fathoms, extends through 
the Skagorack between Arendal m Norway and the Scaw 
the Cattegat tho depth diminishes abrapUy^ and 
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between Gothenburg and the Scaw the greatest depth is 
between 33 and T'S fathoms The greatest part of the 
southern half of the Cattegat has a depth of less than. 30 
fathoms The depth of the Sound genemUy is even less 
12 fathoms. The whole southern part of the Baltic 
between Sweden and (^rmany is very shallow "We^ of 
Bornholm the depth nowhere reaches 30 fathoms 'East 
of Bornholm the sea is somewhat deeper, and a small area 
of a depth of 50 to 60 fathoms is found a little east of 
that island The whole of that part of the Baltic which 
hes between Sweden and Eussia is divided into two 
separate basins by a snbmarme bank. From the southern 
extremity of Gotland (Hoburg) there extends a nearly 
unmterrupted bank to the south-west as far as the Prus- 
sian coast The depth on this bank nowhere reaches 30 
fathoms The shallowest parts are Hoburg Bank south 
of Gotland, ilittel Bank sonth-east of Gland, and Stolpe 
Bank ofi the Prussian coast Between Firo off the north 
coast of Gotland and the Gottska Sando there extends a 
similar bank, which continues with a somewhat greater 
depth of about 30 fathoms as far north as Stockholm 
The deepest part of the Baltic between these banks is 
situated in the north part between Laudsort and the 
Gottska Sando, the maximum depth being about 160 
fathoms Alands Haf, the channel between the Swedish 
coast and the Aland Islands, is tolerably deep (100 to 160 
fathom^ 

The Gulf of Bothnia is divided into two basins by the 
channel of Qvarken, the southern is the deeper (about 
50 fathoms), and the depth increases towards the north- 
west, where, over a small area off the island of Ulfo near 
the Swedish coast, it reaches 160 fathoms. The channel 
of Qvarken is very shallow (S to 16 fathoms) The basin 
on Ae north side is also shallow Only over a small area 
off Bjuro Cape does the depth exceed 160 fathoms 

Climate Climate — Sweden is situated between two countnes of very dif 

fcrent climatoloeical conditions. On tiie west there is the mantuae 
climate of tbe Norwegian coast, and on the east the contmental 
climate of Russia. It may be said that Sweden olteroates between 
the two Cold winters alternate with mild ones, and warm and 
dry summers with cool and ramj ones. Bnt different parts of 
Sweden hare also in this respect a greatly differing dimate, of 
which we readily see the reason if we only recollect the character 
and the geaeru features of the confignration of the country 
Lapland and the western part of the countty along the ISTorwegian 
frontier hare a prononnceu continental dimate, and so has the hig h 
platean to the south of Lahe Tetter On the other hand, theclimate 
is more maritime the more we approach the coasts of the Baltic, 
and on the coast of the Cattegat and in SkAne the mantime clunate 
distmctlr predommates 

The following table gives the mean annual temperatnres (Fahr ) 
at twenty eight meteorological stations m Sweden, together with 
the means for January and July — 


Tempo 

ratnre. 


StaUoTL 


Xusd _ 

Calmar 

Btdiiutad._ J 
lean „ . 
VlJliv _ 
Gotbcnlitire 
^cslerr^k__ 
JunkCplns 
Veneraborg _ 
Sian _ ' 
Xlnkupbig { 
Srloplng*.. I 
Ailcnima _ I 


dl-S 
411 
11-3 
H-S 
42-3 
131 
444 
«-8 
42 7 

42 3 
415 

43 4 
41 o 
41-0 


Jan. 

Jolf 

StaUan. 

Aimnal. 

Jan. 

Jolf 

31-3 

81-7 

5rebro 

41-6 

25-8 

• 

62 6 

311 

Cl 7 

StodUioIm.. „ 

414 

2G2 

61 4 

SO-i 

C2-1 

Carlatad ., 

41-6 

24-9 

62«9 

30 

62 7 

Tester&s 

410 

24 7 

62 6 

275 

61-2 

Upsala 

40 4 

24. 

615 

30 7 

CO -3 

Ffllno j 

OS-T 

20 8 

61*2 

2$ -8 

63 1 

Gefle 

40-0 

24 o 

61 0 

2S1 

614 

HernCsand . 

371 

20-0 

5S*0 

23*6 

61-0 

Ustenimd. 

35*0 

lu3 

564 

275 

611 

Dmea 

344 

158 

5$ 8 

25 0 

60*3 

8 ensele 

31 7 

95 

o7 7 

27 8 

C3S 

ntea 

33*8 

11-5 

60*6 

25-6 

Cl 4 

Bapaninaa 

31-9 

101 

V9 4 

2ii 1 

Cl-3 

Jo<±mocl. 

291 

'I 

58-0 


‘a that, as mentioned above, the 

climate is most continental m the northern and mtenor parts of 

md Lapland, itensele 

mci lockmock, while it is more maritime on the coasts Tor this 

on the Scandinavian peninsula 
ate i^gnifoTnu The warm Bca off Norway causes the uLuliantr 
that tlie werfem parts of l^pland, although situated at tie greatest 
elevation above tbe sea, have not so cofd wintem J tbo Stenlr 
parU round tbo great lakes StiU farther to tbe east the 
amre increiscs again towards tbe coast of the Gulf of Bn Hima 


Thus, for example, the isotherm of 10* F enters Lapland from 
north-east at about 68' N lat, runs towards the wnth west over the 
great lakes as far as abont 64V, south of Lake Stor-TJman, 
there an abrupt bend towards the east, and runs in a north-earterly 
direction to Hapaianda at the northern cxtremitj of the Gulf of 
Bothmn The isotherm of 23° F runs from tbe great l^c of iljosm 
m Ivorway, north of Chnsbania, to the southern shore of Lake 
Silian, or almost straight east, curves there to the nortt east, and 
reaches the shore of the Gulf of Sothuia a little north of the mouth 
of Linsnan Finallv,-the isotherm of ,80' runs from Gothenbim 
towards the south-east to the lake of Asnen, curves towards the 
north-east, and passes Calmar and the northern parts of the islands 
Oland and Gotland. On the summit of the plateau -=outh of Vetter 
the mean tcmiierature is of course lower than both north and south 
of the plateau. In July the temperature is almost constant all 
over the country "With the excepUon of the interior of ^planu 
the mean temperature vanes gcncrallj between 59' and 62 The 
warmest point is Linkoping on the plain of O^tergotland, between 
Lake Vetter and tho Baltic. Tbe most tv,mpenite and most agree- 
able climate of the whole countrj is that of the Cattegat coast 
round Halmstad. 

A good indication of the climate, especially tliat of the winter, is 
the time dnnng which the freshwater lakes remain frozen. VTc 
havcsccnthatnearly r 
one twelfth of tho) 
whole surface of 
Sweden is covered 
with water, and m 
Finland the number 
of the lakes is still 
greater In both 
countnes the times 
of freezing and 
breaking np of a 
great many lakes 
nave been observed 
for many years 
From these data wc 
can calcnlatc the 
length of the ice 
penods If these 
penods are entered 
on a diagram, we 
can draw out the 
lines of ennal ice 
penods, or the eqm 
glacial Imes. The 
accompanjang map 
shows these lines 
for Sweden and Fm 
land. From it we 
see that the glacial 
penod m the south 
ern part of tbe 
country is 90 dajs, 
while in Jthe nortb- 
om part of Lapland 
it has a duration of 
no less than 230 of 
the 365 days of the 
jear The western 
lakes of Lapland, 
though the higher 

in situation, have a „ , u , t « j 

somewhat shorter 

ice penod than the eastern The ice penod is considerahlj length 
ened on the great plateau south of Lake Vetter 
VTb have said above that in certain years the climate of Sweden 
IS more mantime, m others more contincntaL Tlius, for instance, 
the annnal mean temperature of TTpsala has vaned dnnng the 
lost so years between 43' 2 (1859) and 35' 0 (1867) TTic mean 
temperatnre of particnlor months vanes of cour&e in a still higher 
degree, cspeciallj dnnng the winter, thus the mean temperature 
of Jannarv 1873 was 34 3, but of January 1875 only 12' 2 
The difference between the means of the warmest month and the 
coldest IS the so called yearly range of temperature In Sweden 
wannest and February the coldest month 
The difference between the January and Tiily temperatures, how 
Cl er, as given in the foregoing tabic, will show the yearlv range 
opproximtely It wdl be seen that this increases towards^o 

It IS groattr in the mtenor of the 

country than on the coasts 

!<■ l^c^ i"^^ underet^, the iienodic dailj range of temperature 
IS least dnnng the darkest part of the jear, dnnng DocemUr and 
cspecinllv in the north part* of the coSnby re^d ^o 

mean range for the whole country is m December onlj 2' The 
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moxinmm occnrs in June or July at all stations o^copt tlioso of 
western Sweden, where it occurs os early os hla} The mean of 
June IS 13° A cunoos fact is that in Horrland, especially in 
the intonor, a secondary maximum occurs in March, winch some 
times ei cn exceeds the summer maximiim 
The non periodic daily range of tomporaturo, or the difTorenco 
between the monthly means of daily maximum and minimum of 
teinyieraturo, is as usual considerably greater than the periodic 
The dilTerenco is almost constant for all stations, especially during 
the warmer part of the year "We have, for the whole country — 
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different seasons. During the summer it is west or west south 
west in the south of Sweden, changes to south west in the middle 
part ofilio country, and duo south along the coast of the Gulf of 
Botliuia In winter north north-east wunds become comparatively 
frequent in the north part of the country This is explained by 
Baro the difference in baroinetno pressure in summer and in winter 'In 

meter July the mean height of tlio barometer indicates a gradual fall 

along the coast of the Baltic, from 29 82S inches in Calinar to 
29 675 in Haparaudn. lii January , on the other hand, there is a 
gradual fall from 29 863 in Caliuar to 29 718 in Hernosand, but 
thereafter a gradual iiso to 29 834 in Haparanda Unfortunately 
the isobarometrio lines for Sweden haio not yet been calculated 
with duo precision , „ ^ mi 

BainfalL The rainfall is greatest on the coast of the Cattegat. Tno 
annual amount is greatest at Gothonbuig, whore it is 32 66 inches 
Vt Halmstad it is 28 26, and at Veiieraborg, whore Gota Elf issues 
from T-al" Toner, it is 30 33 These are the rainiest stations of 
Sweden Generally speaking, the amount of ram dmnnishos 
afterwards os well towards north and north west as towanm south 
cast The least ram falls on the one hand in northern Lapland, 
where the annual amount is only 15 52 inches, and on the other 
hand in the south eastern comer of Sweden, where (at Calmar) 
we hare the lowest known rainfall for the whole country (12 /6 
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the annual amount is xo 20 xivou 

rainfall diminishes towards tho north oast, hut at oveiy point tlio 
amount is greater than to the north west and south east of it 
The greatest amount of ram falls in July and August and tlw least 
m Februan and Mai-ch Thus, for instance, there fall in Upsala 
during August 2 86 inches and during March 0 99 inches. As tno 
temn^turo vanes, so does tho ramfall for different years 

The number of thunderstorms is small m Sweden comparen 
with tho countries of the south Thoir number dimim^es M 
does the precipitation from south west toivards north imd east 
From 1871 to 1880 tho mean annual number of thundorstorms at 
oaoli station was 9 6 in Gofcilnnd, 8 4 in Svoaland, and only 6 3 in 
ITorrland In tho south tlioir number diminisbcs rapnUy from 
wpst to east, from 11 on tbe coast of the Cattegat to 8 3 on tbo 
St ofX Baltic, and only 6 6 on tbe isle of Gotland The 
thnndoretorms have a dishnctly marked annual and daily ponod 
^ov occur almost always dunug tho warmest time of t“0 J®” 
and of the day Durmg tho aboi 0 mentioned ton y ears the least 
number occurred durmg the month of Februan-, only 3, wberoas 
tboro occurred in May 1194, in Juno 3724jin J^y 4419, ™ 

8806, and m September 1461 As rogar^ tbo 

least number, 147, occurred between 1 and 2^M , and the 

1 W, between 3 and 4 P M In Gotaland and Svoala^ 1^1? 

tbimdorstorms come with a south westerly wmd, “J; 

a southerly , for the whole country, tho least number come with a 

****IHlm'iiamber of tliiindorstorms is small in Sweden, Gio same m 
in a still higher degree to ho said of their intensity Hail, wlucn 
on the Continent causes such immense daiuaM to 
croiis, IS rare m Sweden, and often quite harmless. In wutb 
of Germany about 2 per cent of the crops are annually 
bv liail At Ma^cbuig the damage is 0*9 per cent, ift Berim 0 6 
to 0 7 per cent. /hut m Sweden only 0 06 per cent (H H H ) 
Gcofwv — The fimdamontal roi^ of Sweden belong to tbo 
Vzoic or Pre-Cambnan formation, and consist of cry stallmo rocM 
Three great divisions of this formation may bo distmguisbcd, the 
jrrev gneiss, tbo red iron gneiss, and tho granulite 
®Thogrov gneiss rules m tbo northern and western part^f the 
eountri. from West Norrlaiid clown to the pronneo of 
The rock has a prevalent grey colour, and contams ns cbaractcnstic 
mmorals garnet and m some ports grapluto 

The ted iron gneiss preinils m western Sweden in the 
of \^rniland, Skarabotg, Llfsboig, and down to tbo provmce of 


Chnstianstad Tho formation is very uniform m its character, 
tho gneiss having a red coloui and contommg small gnuiulcs of 
magnetite, hut, nevertheless, not a single iron mine belong to 
tins region The red gneiss contains in many places be& or 
masses ofhynento. 

Tbo granulite, also called cunto and holleflmta, is the most 
important of tlio Fre Cambrian formation, os it contains all tho 
motalhfcrous deposits of Sweden It prevails in tlie middle part 
of tho country, 111 tho proiiucos of Vermland, Konparberg, 
Tostmanlaud, and Upsala. It occurs also m some parts of tho pro 
tinccs of bstorgotland, Calmar, and Erouohcrg Ino main rock in 
this region consists of lialleiluitn, a kind of very corapatt and fmc 
grained mixture of feldspar, quartz, and mica, often mduating to 
mica schists, quartzite, and gneiss With these rooks are often 
associated limestones, dolomites, and marbles containing serpentine 
(Eolmdrden) The metalliferous deposits have gouorally tho form 
of bods or layers bctirccu the strata of granulite and limestones 
They OTO often highly contorted and dislocated 
The iron mines occur imbedded in more or less fine grained 
gneiss or granulite (Golliaaora, Grangesbeig, Noibcrg, Stnberg), 
or separated from tho granulite by masses of aumtic and 
amphiDolous mmcrals (tjrbitslani), ns in Persborg and Isordniark 
Sometimes they are surroumicd by hoUcilinta and limestone, ns 
at Dnnnomora, Lftngban, Pajsberg, and then cany mangnmforoiis 
minerals Argoutiforoua gaieiin ocems at Sala in limestone, 
surrounded by granulite, and at Guldsmedsbyttn (proiinco of 
Orobro) in dark hnlloniuta Copper pyntes occurs at Falun 
in mica schists, surrounded by ballcflintn Zinc blende occurs in 
largo masses at Ammeborg, near tbo northern end of Lake Tetter 
The cobalt ore consists of cobalt glance (Tuunborg in tlio proi inco 
of Sodcrmanlnnd) and of linnoito (at Glndlinmmnr, near A esten ik) 
Tho nickel ore of Sweden is magnetic pyTitos, containing only a 
very' small porcontago of nickol Tlio magnetic pyntes occurs 
generally imbedded in diorito and greenstones In tho evidently 
most recent dnision of the granulite occurs clay slate (at 
Gn thy tta lu the province of Orobro) 

Largo masses of gronito aro found in many parts of Sweden, 
and mrm o\teusi\o inassiffs as in tbo proviuccs of Kroiiobcrg, 
Orobro, Gotoborg, Stockholm, ic. Sometimes the granite gradu 
ntes mto gneiss , sometimes (as north of Stockholm) it encloses 
largo angular pieces of gneiss In many parte of Sweden occur 
gnSnstoues, os hypento, gabbro (anortbitc gabbro at Rftdmansoin 
the proMuco of Stockholm), aud dionto, tho last oftcnfoming beds 
between the strata of tbo gneiss ,i_ 

Tho Cambrian formation occnrs gonorallj associated intli tJio 
Lower Silurian, and consists of many divisions. Tho oldest w 
a sandstone, in which are found traces of worms, impressions of 
Medusa,, and shells of Lvigula Tho upper dmsions consist of 
bituminous limestones, clay slates, alum slate, and coi^m minicr 
oils species of trilobitos ot tbo goiiota Paradoxides, Ceiiown/pftc, 
AgnJlus, SphmrophtJidlmits, rdtura, Ac. In Gland and north 
of Siljau are found beds -with Otoliis 
The Lower Siluiiau consists of tho following divisions —(1) b^s 
with Ceratopyge , (2) schists with Graptolites , (8) largo beds of red 
and grey limretono (200 feet m tUiotacss) containing Megala^i^ 
and This limestone is laigely used as building 

matenal, 14 ) slates with rnivudciis , (6) slates with BraehioMds , 
(6) riatL with GraptoMcs. The Cani|)nan and ^wer Sifurian 

strata occur scattered in see oral places from A esterbotten down to 

Jemtland (around Storsjon), and m tho proviiii.es of Skimwig, 
Elfsborg, Orobro, Ostorgotland, and Chnstianstad The whole 
tho island of Gland consists of these strata Tlio strata arc in 
most places very little disturbed, and S’"!®' 

incbnod layers^ They aro, south of Lake A oner, capped by thick 
beds of eruptive diobaso (called fnrpp) Lortli of Lake Siljan 

(province o\ Kopparberg) occur Low or Sdiimu but 

^to, wliieb have been very much dislocated 

^mn has m Sweden almost the same cbancter as the AVenWk 

and Ludlow formation of England Tlio island of 

aiata entirely of tins formation, which occurs also in sonic 

the province of Clinstianstad. In tho wcstcni part of tlio 1 !! 

S iopparberg are extensne deposits of saiidstom, 

beds or diabase, and sccminglv of the ® v 

Silunan,— but no fossils have boon found in them Bi the McmiV 

nf tins s.andstono region are largo beds and ninssiff. of jiorpliincp 

There are still two sets of stratified, not \ 

ir. tlin Tirovmcc of Flfsborg (formation of Daldand) and nrouml 
UU vK (fomation of 'a is.iigso) The Da shml formation, 
which attaiiib tho thickness of 6000 to /OOO ket, of 

monntain of Arcskutan, At i._.,nnl necurs 111 the northern 

, The Tnasbic formation (Rhaitic division} occurs 111 « 0 « a 
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Bart of the province of Malmohns This formation consists partly 
of sandstones vnth impressions of plants (cjcads, ferns, Ac.), and 
partly of clay beds with coaL 

‘^The Cretaceous formation occurs in the pronnces of Malmohns 
and Ohnatianstad. Also some spots of this formation are found in 
the province of Blelvinge The Cretaceous bods of S w^on belong to 
the most recent division of the Cretaceous formation (chalk and dan 
lenl In many parts it has all the characteristics of n co^ deposit 
The most recent deposits of Sweden date from the Glacial and 
Post-Glacial penods. At the beginning of the Glacial pen^ the 
height of Scandinavia above the level of the sea was greater than at 
present, Sweden being then connected with Denmark and Germany 
and also across the middle of the Baltic with Knssio, On the west 
the North Sea and Cattegat weio also dry land On the elevated 
parts of this large continent glaciers a ere formed, which, proceeding 
doivnwards to the lower levels, gave ongin to largo streams and 
nvors, the abundant deposits of which lormod the diluvial sand 
and the diluvial clay In most parts of Sweden these deposits 
wore swept away when the ice advanced, but in SkAno tbej often 
form still, ns m northern Germany, ve^ thick beds At its maxi 
mum the inland ice not only covered Scandinavia but also passed 
over the present boundaries of Eussia and Germany When the 
olmiato became loss severe the ice slowlj receded, leaving its mor 
ames, called m Sweden krosslenslera and hrossUnsgrus Swedish 
geologists distinguish between bolUngnts (bottom grai el, bottom 
morame) and ormnary hrossgrus f terminal and side moraine) The 

former generally consists of a hard and compact mass of rounded, 
scratched, and sometimes polished stones firmly imbedded in 
a powder of emshed rock The latter is less compact and con 
tains angular boulders, often of a considerable size, but no powder 
Of later ongin than the krosstensgnis is the rulhiensgrxta (gravel 
of rolled stones), which often forms narrow ranges of hills, man} 
miles m length, called Asar, running generally, independent of the 
relief of the country, m a north and south direction or towards the 
south east. They are of the same nature as the kanics and eskers 
m Irdand and Scotland, and consist of rolled pebbles and sand 
It is very probable that these Asar were formed on the bottoms of 
nvers which cut their way in the inland ice Dunng the disap 
pearance of the great inland ice large masses of mud and sand were 
carried by the rivers and deposited in the sea. These deposits, 
known as glacial sand and^lacial clay, cover most parts of Sweden 
south of the provmces of Kopparberg and Vermlaud, the more ole 
vated portions of the provinces of Elfsborg and Eronoberg excepted. 
In the glacial clay shells of Toldia ardica have been met with in 
many places (e g , near Stockholm) At this epoch the North Sea 
and the Baltic were connected along the hue of Yener, Vetter, 
Bjelmar, and Malar On the other side the 'White Sea was con 
nected by Lakes Onega and Ladoga with the Gulf of Finland and 
the Baltic. In the depths of the Baltic and of Lakes Yener and 
Yetter there actually exist ammals which belong to the arctic fauna 
and are remnants of the ancient ice sea. The glacial clay consists 
generally of their darker and lighter coloured layers, which give it a 
striped appearance, for which reason it has often been called hvarfmg 
Ura (stnp^ clay) The glacial clay of the Silurian regions is 
generally nch in lime and u thus a marl of great fertility The 
deposits of glacial sand and clay are found in the southern part 
of Sweden at a height lan^ng from 70 to 160 feet above the level 
of the sea, but in the interior of the country at a height of 400 feet 
above the sea 

On the coasts of the ancient ice sea, in which the glacial clay 
was deposited, there were heaped up masses of shells which belong 
to species still extant around Spitsbergen and Greenland. Mort 
renowned among these shell deposits are tlie KapellWkame near 
UddevaUa. With the meltmg of the great ice sheet the dimate 
Mcame milder, and the southern part of Sweden was covered with 
shrubs and planta now found only in the northern and alpine parts 
M the country [Salix polans, Dryas octopetala, Betula wtm, Ac.) 
The sea fauna ^ gradually changed, the arctic species miimtinc 
northward and bemg succeeded by the species exiatmg on the coaste 
of Sweden. The Post-Glacial period now began Sands Imosand) 
and clays (fikirZemand/uciMfem) continued to be deposited on the 
lower parts of the country They are generally of insignificant 
tliickn^ In the shallow lakes and enclosed bays of the ^ there 

formation a deposit 

It diatomacoous shells 

mamly of diatoms, and 
i" ^rgmjsL The gyt^a of the lakes is generally covered 

f.™ 

and used for the manufacture of iron ^ ® ^’(iTt 0) ’ 
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Flora —Of the whole area of Sweden about 132,000 square miles Flora, 
are covered with ivild vegetation This may bo broadly divided 
into five different sorte, viz., the forest, bush, marsh, lic-itli, and 
praino vegetations, of which the first mentioned covers by far the 
largest area, or upwards of 40 per cent r[ fhe whole surface of 
Sweden In the northern part of the country the fir {Pmts 
sylveslns) and the pine (PinusAbxea) are the predominating trcis, 
south of Dal Elf the oik {Quertm mdunculala), and in the 
southern and south western provinccB the licccli {Fngv<i sghalica), 
are, together with the fir and pine, the forest forming trees. 

Besides these, there are two species of birch (Betula lerruen’^ and 
B odorata), which form considerable forests The bush v egctalion 
denies its character from lanous species of Sabir, Jtubu% and 
Bosa, from Prunus gnnosa and several otlior species The inar&h 
vegetation is composed of some low bushes, of Cypcracev, 
Grarntneai, and a small number of dicotyledonous and laigc llowered 
monocotylcdonous plants The hcitfi vegetation consists pnnci 
pally of social Eneaeete, especially heather (Calluna vulgaris), and 
tlio praino logetation of a considerable vancty of plants. 

The Swcdimi phanerogamic flora is angiospcrmous, with about 
thnee as many dicotyledonous ns monocotylcdonous plants Tho 

f ymuosperms are only about 0 25 per cent of tho species of tho 
ora its largest famihes are (in the order of unniber of sjiccics) 

— Composite, Qramxneas, Cvjieraeea, Crueiftrce, PapiUonaccte, 
Bosaeea, PersonoUc, Baminculaeeic, Umbelbfertc, Alsihtteeas, 
Labiatw, and Orehidetc, tho first-named being represented by 
160, tho lost named by 38 species Tho number of families repre- 
sented amounts to 00 The largest genus of the flora is Carex, 
with 88 species More than 250 genera arc represented by only 
one species each Tho whole number of phantroginiic species 
now known in Sweden is 1475 Of these only a v cry small iiuiiil>cr 
can bo supposed to have onginatcd in the country , tho greatest 
number have immigrated from the south or cast after tho Glacial 
period, or have been introduced in one way or another by man 
Among tho immigrated species about 400 are more or Icssgcnenlly 
apreau over tho polar countries of tho present period, or are to bo 
found in southern countries os alpine plants. Tho great moss of 
these Glacial plants, tho earliest inhabitants of tho country, are 
confined to the northern part of Sweden , a smaller number aro 
also to be found, or are only to bo found, in the south and in 
particular localities, a laigcr number— about 70 species— aro 
abundantly distnbutcd over whole country 
The Glacial plants were followed and superseded partly b\ sub 
arctic or subglacial species. Of these tho Swedish flon has about 
300, of which 50 arc abundantly spread over the coiintri, and 80 
are pretta generally and abundantly distnbutcd Tho princiiial 
mass of the remaining species of tho flora hav e immigrated in the 
same nenod os tho oak, and have spread or cr tho country south of 
Dal £lf, or also to tho prov inccs immediately to tho north of this 
nver, some are outlying steppe plants , some have entered with 
the beech, tho last immi^tra forest tree of Swcilen , and a small 
number of species, now limited to tho west of the conntn, have 
possibly entered dunng a pcrioil before that of the beech, when 
tho climate was warmer and moistcr than at present (F K ) 

Fauna —After tho close of tho Glacial iienod a twofold imnii^ Fauna, 
tion of animals occurred, — from the south west through Denmark 
and from the north cast through Finland. Of the existing faunal 
many species are mdcly spread E-spccially in the north wo find 
boreal cireumjwlar forms (wild reindeer, glutton, arctic fox, 
ptannigan, several birds of prey, Grallic, and aquatic birds) 

Others, such as tho bear, tho wolf, Uio fox, tho magpie, Ac., aro to 
be found only in the Old 'VForld, but are represented in Amenca by 
forms resembling them so much ns to bo regarded by many os only 
local vaneties Many of tho commonest species, e g , the squirrel, 
tho woodpeckers, tho crow, most of the singing buds. At, thouffh 
wanting in the New "World, ore distributed over Europe and parts 
of northern Asia. * 

Besides these wo find also specially eastern, southern and 
western forms, which have immigrated from widely separated 
regions. Thu^ the norftorn hare, Zepus itmidus, propBrly an 
inhabitant of Russia and Sibenn, but also to bo found in tho 
mountainous tocts of central Europe, is common in most parts 
*0 Enropean hare, Ztgnts eurovmus, whi^ is 
sprwd over central and wMtorn Europe, and is also to bo found 

fieW mice, and many birds 
which have an exdnsivoly eastern range, have immigrated fi^ 

Among mammals, which nearly all belong to Eur^ 

ana rne “eagenog, the last named is common in central and 
^uthern Sw^Sen The elk is considered to have"immS?d frem 

thf ferrate of n®oX™“ '"T’ ^volf were common in all 

the countiy, and between 600 and 600 were killed anSy fifty 
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years ago ^o^v tlio nnmbor is only 80 to 40, and it is to bo found 
almost exclusu eh in tlie monntam regions of Korrland Tlio lynx 
IS aUo being exterminated , it is still found in the greater part of 
nortliem rad central Sweden, at least as far south as Lake Vener 
On the ofter hand, foxes have of late increased, at least lu certain 
mrts of the country, and are common ever} where The glutton 
also is brno means rare in the mountain regions of Lapland. The 
dcstraction of ottle caused by beasts of iirey, cspecinllj in the 
north, IS not inconsiderable, the loss being estimated at about 2500 
reindeer and from 9000 to 10,000 sheep and goats annnalli 
Ifot without influence on tho number of tlie smaller beasts of 
prey are tho singular nugntions of tho mountain Lehmij»o 
(? )i which has its home on tho higher mountains aboro the tree 
limits whence in certain j cars it migrates in countless numbers to 
the lower forest regions and lowlands, doing gnat damage to the 
vegetation wherever it goes. After the last nugrahon m 1SS3 the 
number of the foxes n as found to have increased in the regions 
through which tho lemmings had passed 
Of eatable game the elk holds the first place It has increased 
in numbers and range of late j ears, and is pretty common in tho 
forest tracts of central Sweden. The roe deer, which has its proper 
home in tho southmost parts of Sweden, has also increased of late, 
and has been seen as far north as Orebro Ian and Yeshnanland 
Hares occur in great abundance Seals are found round tho coast, 
the\ are hunted chiefly in tho Baltic and tho Gulf of Bothnia 
Besides tho larger beasts of prey, martens, weasels, otters, and 
sqmrrcls aro hunted for the sake of their skins, but not to anj 
great extent The beaver is now probably extinct Some of the 
mammals (the bat, hedgehog, dormouse, badger, bear) hibernate , 
most of the other animals are lu winter covered with a thicker 
coat of hair, and some change their colour to white or grey 
Tho wood-grouse is. tho most valued winged game Its favourite 
haunt 13 tho great lone forests Although it has been obliged to 
retreat before adi aiicing cultivation, it is still pretty common in 
suitable places, ilore numerous and almost as much liked is tho 
black grouse, which has somewhat tho same distribution as tho 
wood grouse, but is less particular in tho choice of its ahodc In 
tho forests of central and cspeciallj of northern Sweden tho hazel 
grouse IS numerous in nianj places, and on tho mountains above 
tho tree limit tho ptirmurm is common eteiywhere In tho birch 
and willow regions no hud tho inllow-ptarmigan, which aboto the 
snow lino la supetsedid b\ tho comiuou ptarmigan. In winter a 
great deal of giino is exported from Korrlanf to tho southern 

S rovinccs The partridge, probably introduced about 1500, with 

ifliculty endures the rude climate of Sweden, and great numbers 
often pensh in winter for want of food. Still it is distnbutcd all 
over sonthern and central Sweden os far north os Jemtland, and 
of late its numbers have increased Tho number of woodcock and 
snipe IS, like that of Grails: in general, decreasing Numerous 
sea fowl aro found on all the coasts. Some are killed and eaten, 
but as a rule they are not much relished Their eggs are collected 
for food by the inhabitants of tho seaboard Tho eider-duck is 
common on both coasts. Among the birds of prey tlio hawk is 
tho most destructive and tho most hunted The gy ifalcon and the 
golden eagle aro found in Norrland and Lapland, and the sea eagle 
throughout tho countr} , especially on tho coasts Some kinds of 
falcons and owls are very common, the latter cspccialh in north 
ern Sweden. In the mtenor the most charactcnstie birds ore 
swallows, sparrows tho birds of tho crow family, and tho singing 
birds, among which the lark, tho chathnch, tho thrushes, aud the 
many species of Sylvia are most noticeable Tlie northern nightin- 
gale IS rare m southern Sweden Tho cuckoo is heard everywhere, 
cspccmllv in the forest regions Tho niuto swan is found in great 
numbers in a few places in southern and central Sweden The 
whooper swan frequents the marshes and lakes of Lapland Tho 
white stork is found in Sk&nc and Halland, and herons are found m 
great numhers here and thero m Sk&no and Blekingc Cranes are 
distributed all over tho country Chamctcnstic of tho wild forest 
tracts of Lapland is the Siberian jay Upwards of 250 species of 
birds may be considered as belonging to the Swedish fauna, most 
of them birds of passage, scarcely 40 remaining over winter in their 
summer resorts In spnng and autumn Sw eden is visited bj gre-at 
flocks of the birds of passage of the extreme north, especially geese 


and snipe 

The reptiles and amphibians are few (S snakes, 3 lizards, 
H batracmans) 

Tho Swedish nvers and lakes are goncralli well stocked with 
fish The objects of capture ate chicfli salmon, cel, pil c, dificrent 
species of perch, burbot, and several species of tho Salmontdv and 
CuprtnidT The annual income from tho fisheries in tho lakes 
and nvers amounts to upwards of £135,300, of which tho salmon 
fishenes alone yield £42,000 Of still greater importance, of course, 
aro the sea fisheries In the end of last centurj tho hemng fishery 
in the “skirgtrd ’ of tho west coast was tho most important in 
Europe, and it is estimated that in one year 1500 milhons of 
herrings were taken Somewhat later, however, the g-eat shoals 
disappeared for a long time. In 1377 a new era began in tho his 


tOT of the west^joMt fishenes, tho take that year bemg 1,230.000 
cubic feet Since then the herring has returned even lear in 
greater or smller numbers There ore also captured on tfio same 
coast flat fishes and cod fish, mackerel, and <=prats. Tho annual 
p^uco of tho sea fishery of the south and west co.asts i® vnliiul at 
aMut£lll,000 A smaller vanoh of the hemng is found in gnat 
abundance on tlie east coast In tho Sound it is still 11 inches m 
length, in the Baltic only 6 or 8 inches This lanety is called 
stroQimiBg) and is the object of an important ii^her\ , anuuilU 
brmging m more tlinn £175,000 About 140 kinds of fishis aro 
constantly found in Sweden or along its coasts Of these nearly 
100 belong exclusively to the sea, and upwards of 10 aro to lie 
found both in salt and fresh water Tho remainder arc proptrlj 
^sbwater fishes, but many are found in tho brackish water of tlio 
Baltic coasts Hero wo find perch, pike, U , by tho side of piirch 
saltwater fishes, ns the “strommmg,” tho flat fish, kc 
_Tho species of Scandinavian insects number at least 15,000 
Notorious among these are the Lapland gnats. Tlio “sknrgArd" 
of tho west coast has a nch fauna of lower marmo animals, partlj 
forms of boreal and arctic descent, partly immigrants from the 
south Tlio Royal Academy of Science has hero a zoological 
station, Knstineberg, for tho purpose of scicntificalh examining 
tho marine fauna 


Compared with tho fauna of tho west coast, that of tho Baltic is 
extremely poor It consists partly of European boreal forms, which 
have immigrated from tho west, partlj of freshwater forms, which 
have been able to Uvo in tho brackish water But other types 
also occur, which, though sparingly represented, are of tho greatest 
intcnst to tho naturalist, — namely, certain dwaifcd forms, — two or 
three species of fishes, some crustaceans and other lower marine 
animals, bolongmg to a purely arctic fauna, which have immigrated 
when tho Baltic during a part of the Glacial period communicated 
yvith the MTiite Sea. They arc wanting on tho south and west 
coasts of Sweden, bnt aro found m tho Arcuc Ocean Some of 
them, tho four homed cottns and sonic crustaceans, are found in 
Lake Tetter and somo other lakes of central Sweden, yrhithcr thej 
had como yyhon these lakes formed part of the arctic sea, they 
have since been shut m and have survived both tho climate and 
the altered comixisition of tho water Tho arctic “vikaro” seal 
(P/ioia faltda), which is common in the north part of tho Baltic bnt 
IS not found on the yyest coast, and yvhich is also found in Lake 
Ladoga Lake Onega, and some lakes of Finland, is also considered 
as a survival of the fauna of tho Glacial period On tho west const 
lobster and oyster fisheries are earned on, tho former bemgyetj 
productive The common mussel is abundant, but m Syreden is 
only used ns bait for fish Tlie crayfish is common in many places 
in central and southern Sweden Pearls are sometiniC! found m 
the freshwater mussel Mamanlana maryarittfera, yvhich is met w itli 
all over tho country (A, M I ) 

Extent and ropulatwn —Sweden takes rank among tho larger ^Vrea mid 
countnes of Europe It contams 170,712 60 English square miles, popiila 
of which area 3,*)17’2‘> square miles are occupied by tho largo lakes tion 
Ycner, Tetter, Malar, and Hjelmar, leaving 167,1’>5 31 square 
miles, distnbuted among the counties as shown in tho followang 
table, yvhich gives tho areas and tho estimated population in 1835 
of tho difierent administrative divisions (the cajntal Stockliolm 
and the twenty-four **lnii” or counties) into which tho kingdom 
is divided — 


LSn 

Square MUe> 

Popnlatlon 

Stockholm (city) 

Stockholm (lu^) 

Upsala. 

Sodcrmanland 

Ostcrgotland 

Jonkopmg 

Kronobeig 

Calmor 

Gotland 

Blekinge 

Chnstinnstiid 

Malmohus 

Halland 

Goteboig (Gothenburg) 

Elfsborg 

Skaraboig 

Vennlandl 

Orebro 

Testmanland (Tcstcris) 

Kopparberg 

Gcilcborg 

Tcstemorrland 

Jemtland 

Testerbotten 

Norrbotten 

12 65 
3,008 45 

2.052 75 
2,630 64 
4,272 88 
4,440 51 
3,841 51 
4,43‘>-06 

1,202 07 

1,164 00 
2,50b •97 
1,847 02 

1,800 4>; 

1.052 51 
4,048 15 
3,283 IS 
7,345 73 
3,502 88 
2,623 14 

11,420 8 
7,418 70 

0,510 Q2 

19,b0S 5 
21,042 4 
40,31' 5 

215,688 

148.841 
116,406 
150,032 

267.842 

107,302 

lbG,SSl 

240,507 

52,570 

140,071 

226,787 

358,178 

136,073 

281,001 

282,335 

253,467 

250,958 

182,513 

132,056 

104,201 

101,223 

184,884 

03,001 

113,541 

06,241 
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The popnlation has long been steadily incasing 
, 9/so «fiR Si 1800 to 2.347.303, and 


in 1850 to 



btfscen t^flwcden is sparsely peopled (the average ior 
the i eovLtry being only 28 
and that the popnlation 


metals and hardware goods, £1,308,000, cotton, wool, &c. 
£1,125,000, animal food, £1,086,000 , slups, carnages, machines, 
ms^ents’ i,c., £807,000 , Lair, hides, bones, boms, and other 
“n!S^Buh 3 tances, £ 784 , 000 . taliow, ods, tar, ^ins, and siinilM 
snhatances, £782,000 The aggregate harden of vessels enWg 
from and clearing to foreign ports was 858,827 tonsm 1850, 5,388, 086 
tons in 1884 &e estimated value of the ^orts to tlie United 
Kingdom during 1884 was £6,229,000, to Denmark £1,848,000. 
to Imnoe £1,073,000, to Germany £1,008,000, and to Norway 
£604,000, while the imports from Grwt Bntoin and Ireland 
reached £4,962,000, from Germany ^4iP47,000, from D-mark 
£2,932,000, from Russia and Tinland £1,881,000, and from Norway 


Ian which hes farthest south, counting 198 P^ons 

mile, whereas Norrbotten, farthest to the north, and by far the ^ 

^ tSoTJSs arln 2i’eiS «nd TcUgraphs _^e length of the ^ Bailraya 

fOiK’fiRRlnhahitantam 18851. only five Sweden _ia very great m prorortion to 

.1. *1 wialnn VkAl/SWtrM>^ 


towns-Qothenburg (91,033), Malmo (44, 632), Norrkopiiig 
Gofle (20,753), and Upsala (20,202)— had in 1886 more than 20,000 


itnl 

tatistics 


the total length was 4194 miles, of which 1437 miles bdonged to 
the Government and 2667 to 76 pnvato companies, pe postal Pwt 
system is remarkably well organised In 1884 the number of post OfSce, 
inhabitants was for offices was 1966, through which 46,633,627 inland letters, post 

lio average number of momages per 1000 ^irds uost-office orders, newspaper and hook packets, !tc , were for 

each of the^years 1761-60 » 09 , this pm^rtiou has ^du^y ”3^,611,248 from foreign countries ^ ^ 

dimmjshod since, haring ?» 7 i!ro Ls The telegraph system is also in a very flonnshing condition The Tele 

total length of the telegraph wires m 1884 was 12,969 miles, and graphs, 
messages forwarded was 1,178,969 


lace. 


Vgncnl 

are. 


this number has since been almost constantly decreasing, — 
averngo for 1851-60 being 2 17, and for 1871-80 1 82 Immigra- 
tion and emigration till comparativdy recent tames had 
fluenco on the numbers of population, but the latter years of ^o 
decennial penod 1860-70 caused a change in this respect. TOe 
number of emigrants, which os late os 1867 amounted to liWe 
more than 9000, increased dnnng 1868 to 27,000 and during 1869 
to 39,000 Dunng the years that followed there was n consider- 
able decrease, but towards 1880 the number of 
rapidly increased, and in 1882 this amounted to upwards of 60,000 
The figure for 1884 was 28,680 Immigration, on the eontraiy, 
continues to be insignificant The anniuJ. average of immigrants 
for 1876-84 was 3333 , . 

Tho inhabitants of Sweden belong almost exclusive^ to the 
Scandinavian race The pnnoipal exceptions are the Finns (m 
1880 about 17,000), who chiefly inhabit the north eastern part of 
tbo county of Norrootten, the Lapps (in 1880 about 6400), spread 
over an area of about 44,000 square miles in Lapland and Jemtland, 
and the Jews (in 1880 ahont 8000) 

AgneuUurc — Agnonltnre is flie pnncipal industry in Sweden 
The nnmbcr of persons gaming their livelihood by this occupation 
and those immediately depending on it was 2,342,000 in 1880, 
and tho value of the harvest in 1884 was estimated at about 
£25,600,000 sterling, of which the gram harvest made £14,800,000 
From 1840 to 1880 tho export of gram (mdndmg meal, Ac.) ex 
cceded the import, hnt this has not been the case since 1881, 
while, on the other hand, tho export of dairy produce has mean 
while increased. 

Jfinu — Sweden is nch in mmerals, especially iron-ores, and 
tbo Swedish iron is celebrated for its good quali^ In 1884 626 
iron mines were worked, tbo joint prodneo of which amounted to 
923,310 tons The manufacture of cast iron amounted to 416,968 
tons, that of bar iron to 267,634 tons, of steel to 66,829 tons, and 
of hardware to 43,228 tons. The copper dunng the same year 
amounted to 650 tons, and the silver to rather more than 4000 
Pit coal has been found only in Malmohus Ian, and even there 
in small quantity compared to the consumption of the conntry 
Tho prodneo of tho coal mines was in 1884 not more than 7,277,000 
cubic feet, whereas the import of coal amounted to 52,650,000 cubic 
feet. 

Forcsto Forests — A mat part of Sweden is, as was above mentioned, 

covered with forests. Most of these are tho property of pnvate 
pcisons or jomt-stock companies, but the Government also jMSsesses 
large forests, tho value of which was in 1884 estimated at about 
£2,400,000 The forest produce ranks among the prmcipal artides 
of export from Sneden 

MaTt'fttdurcs — It was not till 1854 that Sweden completely 
broke with the prc.cxisting protectionist system and adopted the 
pnncipVs of free tnde. Since 1860 there has been no prohibition, 
and import dntj is in genctnl low The valne of tiie maunfactures, 
vJiich ns late ns 3850 was estimated at only £2,000,000, was for 
3 W computed at more than £30,600,000 
Gommtrt — ^Dio united value of tho exports and imports of 
Svcvten wss wtimated for 1850 at little more than £4,000,000, 
«>»”ctlilng over £33,000,000 (imports about 
£15,000 000, exi>orte ahont £13,000,000) Tho pnncipal articles 


ilincs 


Mann 
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IVith regard to education Sweden occupies a ve^ Mnca 
prominent place Primary education is compulsory tor all the tion 
duldren of the conntry, and this principle is so stneth opplied 
that in 1884 out of 733,829 children of school age only 16^143 
were not under tnibon To supply this pnmnry instruction there 
are 9926 national schools of different kinds, -with 6216 male teachers 
and 6832 female teachers (1884) For higher educational purposes 
there are 96 pnhlio schools (1886), of three grades, with 14,61/ 
pupils, and two nmversities (Upsala xnth 1821 and Lnnd with 827 
students) In Stockholm there is, besides, a medical faculty, the 
Royal Caroline Medico Chimrgical Institution A free university 
is in course of formation, for which large sums have been given 
by pnvato persons. There are a large number of Government 
schools for the military and naval services, for the technical sciences, 
for metallurgy, agncnltnre, nautical science, and for the hlmd and 
the deaf and dumb All instrnction at the national schools, the 
pnbho schools, and the universities is free ' 

Feligion — Chnstiamty was introduced into Sweden ahont the Bebgion. 
ninth century, and was generally professed by the twelfth The 
country adored the doctnnes of the Reformation during the reim 
of Gustavns V asa The national church, established by the resolu 
bon passed at Upsala in 1693 {Upsala mete), is Lutheran The 
eonntry is divided into 12 bishoprics {s{\ft) The bishop of Upsala ' 

is archbishop of Sweden In 1880 tlie number of dissenters was ' 

21,284, of whom 14,627 were Baptists, 2993 Jews, 1691 Methodists, i 

and 810 Roman CatWics. 

Army and Navy —The land defences consist partly of a stand Army 
mg army, partly of a militia The former (about 40,000 men) is i 

for the most part fonnded on the "mdelningsverk," an insbbibon . 

dating from the time of Sweden’s greatness, nliichmnkesthosoldier > 

1 settled farmer The miliba comprises (since 1885) all moles / 

between twentj one and thirty tajo years of ago 

The navj , with a permanent personnel (also for the most part Navy 
fonnded on the “ indelningsverV’) of rather more than 7000 men, 
consists principally of coasbng vessels , 

Tho budget for 1887 gives the revenue and expenditure as PinanoeJ 
£4,713,000 Tlio national debt, contracted wholly for railways, is I 

about £13,600,000 ' 

Comtitution — Sweden jb a limited monarchy Its con- 
stitubon, like that of England, rests on an historical ' 
development of several centnnes From the earliest times 
the people governed themselves through elected trustees, 
made laws and levied taxes, while the king was httle more 1 

than their leader in war By and by the power of the I 

king was extended, and alongside of it there arose a clns s 
of great men, who certainly lessened the legal rights of 
the lower orders, but who never succeeded in completely 
subduing them Through Engelbrecht the burghers and ‘ 
yeomen regained their influence on the development of the 
state, and their deputies were summoned to the riksdag 
(1435) Gustavns Vasa and his son Charles IX stopped / 
the nobility of the high authority they had exercised 



stitioni'Tj, £’■•84,000 
the 
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the people and so saved the work of Engelbrecht The 
right of the lower classes to be members of the nksdacf 
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which for the first time lognllj regulated the sjstom of 
four lioiM's formerly adopted In the IGtIi centurj the 
nobilitj, ln\ing been endowed with c\tonsi\o domnins 
b\ the crown, ngaui won nn nseondenej that was \cry 
dingoroiis to the lower cln<'scs, but it wns crushed when 
('lnrlc> XI , b\ the dumnulion of their propert} (1080), 
foi o\or putnn end to the mijircnnc} of the nobility and 
tliL council in the state IJ 3 this net the jiowcr of the 
king wns grtntlj Btrengthened, so much bo ns to endanger 
lien the most cs-ontml lights of the riksdag,— those of 
gixing Inws nnd lei^ing tares But after the death of 
CInrIcs \IT the despotic s\ stem wns nlnilibhcd, and nil 
powtr IMS Indued in (he hands of the nksdng bj the 
constitution^ of 1710 and 1720 During (ho following 
period, whiih is*calltd “the tune of libcrtj,”it was the 
nk'dng lint had the function of appointing nnd disniiRsiiig 
the councillor-' of state, nnd b^ this means wns able to 
dominate the idnunist ration bo complctelj ns to make the 
power of till. 1 ingof little more significance than niicnipt} 
word Dititrcnt political parties defeated cadi other, and 
boM their ■ < r\ ices to foreign Btates w ithout anj regard to 
the intcrc-ts of their own countra This state of affairs, 
whuh might c\entiiall 3 hn^c proved ctccedinglj disastrous, 
w is nlttrsd b} a revolution effected by Dustnvus III 
(1772) vhich restored to the king his former power In 
111 .' new constitution, however, neither the niithont} of the 
I ing nor that of the people was clesrl} limited, nnd this 
Fom led to collisions bj which the king succeeded in 
< im«iderablj increasing his ascendenej (1789), though ho 
ennot be ■-aid to have gained despotic power Gustavus 
IV , however, abused his great nuthont^, so that ho wns 
dethroned b\ a revolution New constitutional laws were 
now made, m which, guided bv the experience of former 
times, ail effort was made clonrlj to dciino the respcctivo 
powers of the king and the reprcsentatircs of the people, 
to prerenf ciicroaclimoiit from either side The effort wns 
crowned with succcs-, nnd the new constitution of Juno 6 , 
I'^O'), IS still in great incasiiro in force TJio old division, 
however, into four houses has been abolished, and the 
intlucucc of the rcprc-cntativcs of the people has been in- 
creased bv the new Biksdngsordning of 18GG TIio other 
constiliitionnl laws arc the “ Succcssionsordnmg " (“law 
of succes-ioii ”) of 1810 and the “ Trjckfnlictsordmng" 
(“law rcgul.vliiig the liberty of the press”) of 1812 

The CNCcntivc power i« vested in the king alone The 
legislative power he slinrcs with the riksdag, both par- 
ties haviii" the rights of initmtivo and veto The king 
has, beside-, a legislative power, not precisely defined, in 
certain economic matters The right of lev j mg Ioncs 
belongs to the nkndag alone , but the king may in cer- 
tain eases (as, for example, through his right of lowering 
the custom duties) CNcrcisc a certain influence Ho can 
declare war nnd make peace, and has the supremo com- 
mand of the nrinv 

The king is irresponsible, but all his resolutions must be 
taken 111 the presence of responsible councillors (“statsrild’ ) 
These, who foiiii the council of state, are ton in number, 
of whom seven are also the heads of departments of the 
adininistratioii (justice, foreign affairs, nrmj, nnvj, internal 
affair'., finance, and ecclesiastical affairs, including both 
church and schools) For the advice they give llio coun- 
cillors of state arc rcsjionsiblc to the riksdag, which re 
vises the record of their proceedings through an annually 
appointed board, which has power also to indict tho coun- 
cillors before a special tribunal, tho “ riksr itt,” formed for 
tho occasion, of which certain high functionaries have to 
be members One of tho councillors of stoto is, ns prime 
minister, the head of tho administration 

The riksdag meets every jear on January 15, and 
consists of two houses The members of tho first house, 


one for every 30,000 inhabitants (143 in 1887), are elected 
bj the “laudsting "in tho counties, or by tho municipal 
councils of tho larger towns, for a period of nine years 
They receive no payment Any Swede is eligible who 
IS at least thirty-five years of ago, who possesses, and 
for three 3 cars before tho election has possessed, leal iiro 
pert} to tho value of 80,000 crowns, or who, during tbo 
same jicriod, has paid taxes on an annual income of 4000 
crowns The members of tho second house (one or two 
for every district of judicature in (he countr}', according 
as tho ])opulalion exceeds or falls short of 40,000, aud one 
for overj' 10,000 inhabitants in tho towns) receive a salarj' 
of 1200 crowns, and are elected for a period of three 3 cars 
b 3 electors, or directly, according to the resolution of tho 
electoral district If a member retires during that period, 
his successor is elected for the rcnmindor of the three 
3 cars, and thus tho house is wholly renewed at regular 
intervals, which is not the case with the first house Tho 
franchise is possessed by every one who owns landed 
property to tho value of 1000 crowns, or who has formed 
for at least five 3 ears londs worth GOOO crowns, or pa 38 
taxes on on annual income of 800 crowns All electors 
ore eligible Tho numbor of electors is about 6 6 per cent 
of tho population Tho towns elect their representatives 
separatcl 3 Both houses have in theory equal power 
Before bills ore discussed they are prepared by boards, 
whoso memhors are elected by half of each house TThen 
tho houses differ on budget questions, tho matter is settled 
1)3 n common vote of both houses, which arrangement gives 
the second hoiiso a cortain advantage from tho greater 
number of its members By revisers elected annually the 
riksdag controls tho finances of tho kingdom, and by an 
oflicial (“justitieombudsman”) elected in the same way the 
administration of justice is controlled , he can indict any 
functional^' of tho stoto who has abused Ins power The 
bank of tho kingdom is superintended by trustees elected 
bj the riksdog, nnd in tho same way the public debt is 
administered through nn office (“Biksgaldskontorot"), the 
leader of which is appointed by the nksdng 

Admini’ttration, Lniv, and Justici — Tho administration 
consists partly of a centralized civil somco, arranged undei 
different departments, partly of local authorities Each of 
the twenty four counties has a governor (“landshofding”) 
who presides over tho local offices (tbo “ landskansli,” tho 
“ landskontor ”), and is assisted bj subordinate local 
officers (“ kronofogdai,” “hiradssknfvaro,” “Jansmiin”) 
There IS, moroov or, m each county a representation (the 
“ landsting "), elected bj tho people, that deliberates on 
tho affairs of tho county and has a right to levy taxes 
Each countj is divided into parishes, winch, like tho towns, 
have a vorj strong communal self-government Tho Jaw 
of Sweden dates from 1736, but it has of course under- 
gone a great many alterations and additions, tho most 
iin 2 )ortant being the now penal law of 1864 Justice is 
admimsloicd by tribunals of three instances — (1) the 
“luiradsnitter” in the country, consisting of a judge and 
seven to twelve assessors elected by tho peoiile, wlio, if 
thej' are unanimously of an opinion different from that 
of the judge, can outvote him, and the “ rfidhusnttei ” 
(lioards of magistrates) lu tho tow ns , (2) three “ liofritter” 
(higher courts) in Stockholm, Jonkoping, and Christian 
stad, nnd (3) tho rojal supreme court, which passes sen- 
tenco in tho name of the king, and two members of which 
are present in tho council of state when law questions nio 
to bo settled, this tribunal has, moreovei, to give its 
opinion upon all jiroposcd changes of the law A jurj 
is nov or summoned in Sweden except in cases affecting the 
libertj of tho press 

Union with Norway — Sweden has been united to tv or- 
waj since 1814 The union is regulated by tho “ Biksnkt 
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of 1816, according to Tvlncb each country is free and inde- 
pendent, though both are governed by the same king 
The connexions of both countries with foreign states are 
regulated by the Swedish minister for foreign affairs, but 
when the king has to settle matters concermng foreign 
states which also arc of importance to Norn ay a Norn cgian 
councillor of state has to be present. Both countries have 
the same ambassadors and consuls abroad, and share the 
expenses of their support, Sweden bearing the larger part 
of this outlay In nar the two countries are bound to 
assist each other Thus the union is what is called a 
“ unio reahs ” (j F N ) 

Paht n — H istohy 

From the earhest times of which we have any authentic 
information there were in Sweden two more or less dis 
tinct peoples, — the Gota or Goths in the south, and the 
Svea or Swedes in the north They spoke similar lan- 
guages, were of the same Teutonic stock, and had like 
customs, institutions, and rehgious beliefs , but these focts 
did not prevent them from regarding one another mth 
jealousy and dislike The most powerful king among 
these peoples was the king at Upsala There were other 
chiefs or kings, called in later times smaa-kongar, but 
they recognized the supenority of the Upsala king, whoso 
peculiar position was duo to the fact that there was at 
Upsala a great temple of Wodan, which was held lu ci^ual 
reverence by the Swedes and the Goths Upsala was in 
the territory of the Swedes, and we can account for the 
feeling of the Goths with regard to it only by supposing 
that they were an offshoot from the Swedes, and that the 
wore^ip of Wodan was in some special way associated 
with Upsala before the separation took place Of the two 
peoples, the Goths seem to have been most actiie and 
open to new ideas They spread along the southora coasts 
of Sweden aud among the islands of the Baltic, and there 
can be httle doubt that the Goths in Germany and Hussia, 
who played so great a part in the disruption of the Homan 
empire, sprang from the Swedish Goths 

Slavery was not unknown in ancient Sweden, but it did 
not form an important element in social life The vast 
majority of the people were free They were divided into 
two classes, jarla and bondar, conesponding to the Ancrlo- 
Saxon eorls and ceorls lie bondar were the landed 
freemen, while the jarls were of noble blood. In some 
remote age the land may have been held in common by 
village commumties, but in histone times there has always 
been in Sweden pnimte properly in land as well as in 
movables,--the jarls having wider lands than the bondar, 
and some bo^r being better off than other membera of 
their claw The kings were treated with much respect, 
for they belonged to famihes which wore believed to be 
dMcended from tWods, but their power was far from 
being absolute When a king died, his authority id ^t 
necessarily paM to one of his sons, the freemen chose as 
his successor the member of the royal family who seemed 

held for Ifitml i ^ i * regular times moots were 

maoul T'5 

o.Ue^ i To 


ancB with rules based on ancient customs Very often 
their judgments could not he enforced , and here, as in 
other Teutonic lands, tho impotence of the local jmpalar 
courts was ono of tho causes which led to tho growth of 
tho king’s authority Ho was bound to go round his 
land in regular progress, doing and enforcing justice 
among his subjects , aud in course of time men felt more 
and more strongly that tho best way of obtaining redress 
for serious griovanccs was to appeal directly to him 

As far back as we can go in >Swcdish histoty wo^find 
that tho principal aim of the Upsala kings was to get rid 
of tho smaa-kongnr, and to put royal officers in their 
place Theso officers ruled in the king s name in associa- 
tion with the local things, but their tendency, especially 
in times of great civil commotion, was to make thcmschcs 
as independent ns possible The king himself was always 
attended by some of tho lending magnates, who formed a 
sort of council of state, and with their aid he jirepmd 
the plans which were afterwards fiiibrnitteil to the Great 
Thing Although tho Grcst Thing nev cr censed to he in 
theory an assembly of tho nation, it gradually lost its 
primitive character, tho political rights of the common 
freemen being usurped by the nobles, who sought also to 
hamper tho exercise of tho royal authority 
According to tho Tnghnga Saga, in which bits of old 
Swedish legends are preserved, the first Upsala kings 
vvoro Tnglmgar, sprang from Yngve Frey, the grandson 
of Wodan Wo arc told that tho last represent itiv c of 
this dynasty was Ingjald Illrcdc, that he slew sfx of the 
sman-kongar, and that ho afterwards killed himself when 
ho heard that tho son of ono of the murdered chiefs was 
advancing against him It is said that tho Ynglingar 
were succeeded by the Skioldungar, who claimed to bo 
descended from Sfaold, Wodan's son , and tbc traditional 
account is that this lino began wjlb Ivnr Midfndme, and 
that ho not only became king at Upsala but conquered 
Denmark, a part of Saxony, and tbo fifth part of Eng- 
land Another of tho Skioldungar, Eric Edmundsson, is 
said to have been an even greater long then the founder 
of tho dynasty During this legendary period, kings in 
Sweden were often at war with kings in Norway and 
Denmark, and Swedish adventurers undertook many war- 
like ontorpnses against Iho Finns and tho Wends Wlulo 
Danes and Norwegians wore founding states lu the British 
and France, tho Swedes were nccomphshinc like 
results on the eastern shores of tho Baltic ° 

At this rarly period Sweden did not take in all the 
terntoiy which now belongs to it Scania, ono of tho 
most fruitful and prosperous distncts of modern Sweden 
had been from time immemonnl an independent and com- 
paratively powerful Gothic state In the 9th centurv 
It was annexed to Denmark by King Guthrun and 
although in later tmos it was often subject of' bitter 
^pute between Denmark aud Sweden, its connexion 
mth the former country was not finally severed until tho 
17th century Lund, the pnncipal town in Scania, was 
chiiK^^ Senerations the see of tho primnto of the Danish 

scattered notices of Adam of Bremen Saxo nn,! 
certain saints lives, with a few allusions elsewhere are our 
direct written sources for this early period Tbnv mnir ^ 

Denmark. He was succeeded la'^mTy hm wn OfefOhf 
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(99S-1024), A^llO called tlio Lap-King because be was a 
child A\hen his reigu began Olaf ^\•n3 baptized about the 
year 1000, and was the first Christian king of the Sncdcs 
In the 9th ceutuiy St Ansgar had laboured for some tune 
ns a missionary in Sweden,' but rvithout much success 
Even Olaf, who was supported in his efforts by Sicgfred, 
the deroted English missionary from whom ho had rcccncd 
instruction in Christian doctrine, found that it was 
impossible to con\crt the majority of his subjects He 
was allowed to build churches in West Gothland, but in 
the rest of his dominions the people clung obstinately to 
paganism During lus reign there was war between 
SiTcdcu and Norwaj, and Olaf seems to linio been in 
faiour of carrying on the struggle with rigour His 
people, bower cr, desired peace, and it is related that at 
the Great Thing at Uimla they threatened to take his 
life if he did not giro Olaf, tho Korwcgian king, his 
daughter in marriage Uo consented to do ns they 
wished, but broke his promise, and ho would probably 
hare. been set aside had it not been for tho mutual jealousy 
of tho Swedes and tho Goths 

The Lap-King w as succeeded, one after tho other, by his 
sons Anund and Edmund tho Elder , and under their rule 
the clnirch lost much of tho ground which it had gamed 
through the cffoits of Olaf After Edmund tho Elder’s 
death the Goths rc«ol\ed that Stcnkil, tho Christian jarl 
of West Gothland, should bo mado king This decision 
was resisted by tho Swedes, but the result of tho ciril wai 
rvhich broke out was that Stenkil was able to maintain 
hw claim Ho reigned from lOoG to 10G6, and effectually 
protected tho church without attempting to do riolenco 
to tho conrictioiis of tho pagan population His reign 
was followed by a period of much confusion, during which 
the Goths and tho Swedes treated each other as enemies, — 
tho latter upholding paganism, the foniior contending for 
Christianity Under Inge tho Eldei, who reigned from 
lOSO to 1112, tho temple at Upsala was burned, and from 
this tinio there could bo no doubt as to tho ultimate 
truiiiipli of the church, which was sened with heroic 
courage by many zealous foreign missionaries So much 
pro'^rcss was made tbat Swerker Karlsson, who tcigucd 
from about 1135 to 1155, begged the pope to gn o tho 
Swedish pcoplo bishops and a primate Nicholas Break- 
spear, the English cardinal who was afterwards raised to 
tho papacy’ as Adrian , was sent to make Iho necessary' 
arrangements Ho found that tho Swedes ond the Goths 
could not agree as to a place for tho see of a priniato, 
but at a synod which met at Linkoping in 1152 it was 
decided that tho Swedish clergy should accept the law of 
celibacy, and that Sweden should pay a yearly tax to tho 
uopo For a long time many pagan ideas and tiwtoms 
surnied, but Sweden was now, at least nominally, a 

Christian country - ^ ^ , i j 

vrip When Swerker was murdered lu 1155 tho Goto wished 
Ldi^rds to make his son king, but tho Swedes choso Eric Edwards- 
eon. son, and bo reigned until 1160 Enc was so good a king 

that after his death he ivas canonized by to popular 
voice, ns was then tbe way in to North Upsala was 
made by him a primate’s see, and bo began to sen^ of 
efforts which led to the annexation of Finland to Sweden 
Finnish pirates had often desolated the Swedish coasts, 
and it had become absolutely necessary that their country 
should be subdued Eric not only oiercamo to i^nns, 
but did what he could to compel them to accept Chns- 

Fo^ about a century after Eric’s death tho Goto and 
to Swedes were almost constantly at war luth one 
another, each people choosing its own king The Gotbs 
preferred the descendants of Swerker, while the Swedes 
w-ere loyal to to descendants of Erie, who were known as 


the y eomcn-kings, because Enc had originally belonged 
to tho class of bondar or yeomen Tho Danish kings 
often aided one or other of the contending patties, and as 
a rule they seem to have done far more harm than good 
by their interference To some extent the church main- 
tained among the people a sense of national umty, hut it 
was not powerful enough to give much protection to the 
jjoorer mombera of tho community against the despotism 
of local magnates. In tho end, when the chmch itself 
became rich, tho higher cleigy w’ere q^mte os tyrannical as 
tho secular nobles. 

John Swcrkorsoii, the last king of the Sw'erker dy nasty, 
died in 1222 , Eric the Halt, tho last of tho yeomen Lings, 
ill 1250 111 the latter year tho croivn was giien to 

Waldouiar, whose mother was a sister of King Eiic tho 
Halt IValdcmar belonged to the Folkungar family, which 
had acquired great estates and risen to a jiosition of high 
importance in tho slate Under this dynasty the Goths 
and tho Swedes gradually ceased to he jealous of one 
another, and became a thoroughly united people From 
this time ciiil troubles in Sweden sprang, not from to 
antagonism of riinl peoples, but chiefly from the increas 
ing power of the great landowners, who strove incessantly 
to hmit the ngbts of the free peasantry, and were often 
strong enough to defy the crown 

At tho time of the death of Eric the Halt, Biiger Brosa, 
^VnldeInaF8 father, was in Finland, where he conquered 
Taiastlnnd and stiongthened tho hold of tho Swedish 
crow 11 over those tribes which had been already subdued 
On bis return to Sweden be was indignant to find that be 
bad not liimself been elected to tbe throne He accepted 
what had been done, how ei er, and devoted his energies to 
tho promotion of his son’s interests Until bis death 
Birger was tho real ruler of Sweden, and tho nation had 
no\ er been goi erned by a man of stronger will or more 
upiight character If ho did not actually found Stock- 
holm, it was ho who made it the strongest fortress m tho 
country, — a service for which tho Sw edish people had good 
reason to be grateful to him, for it enabled them to put 
an end to the depredations of Finnish pirates After the 
death of Birger great oiils were brought upon the country 
by tho folly and mcompotence of 'Wnldemar, who was at 
last driven from the throne and imprisoned by hn. brother 
Magnus, who succeeded him Magnus (1279-1290) was Ma 
a lover of pomp and splendour, and formed a 
brilliant court than tho Swedes had eier seen He 
granted immunity from taxation to those landowners who 
should giio tho crown loss-djtnst or horse-seriice, that 
IS, serve tho king in war at the head of a body of horse- 
men His intention in adopting this plan was to secure 
for the crown a powerful body of loyal and attached 
supporters, but, as tho measure added to the wealth, 
dignity, and influence of the nobles, its ultimate effect was 
to weaken tho royal autontj Although ho increased the 
importance of the aristocracy, JIagnus was not nnmmdiul 
of the interests of the common freemen Ho is known 
as Ladu-loas or Barn-Lock, because he issued a law reqmi- 
mg persons of noble birth to pay for to straw and corn 
with which, when travelling, they might bo supplied by 
peasants. Magnus was also a munificent benefactor of the 
clergy He endowed a large number of churches and 

built five monastenes . 

Magnus was succeeded by his son Birger (1290-1319) Blr? 
Birger was only nine years old when his father died, an 
tea long time to power of to crown was wielded by his 

guardian, TorkelKnutsson, a wise and vigorous stateinam 

Knntwon drew up a code of laws which was accepted by 
m 1290 . and » Fmland ha Pg 

down rebellion but annexed Saiolax i^ndCnreha^ 
1306, misled by his brothers Erie ® ® 
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caused tbis faitbfnl and able counsellor to be beheaded, 
and the result \7as civil nar, in irhich the weak king found 
it hard to make waj against his restless and ambitions 
brothers At last he got them into his power by treachery, 
and threw them into a dungeon of the castle of Isykoping 
where they died of starvation. Soon afterwards Birger 
himself died, despised and hated by his subjects. He was 
succeeded by his nephew hlagnus, his brother Eric’s son, 
a child of about three years of age hlagnus’s guardian, 
hlats Ketilmnndsson, was a man of strong and noble char- 
acter, and as long as his supremacy lasted the Swedish 
people were more prosperoua than they had ever been 
before. Taking advantage of the troubled condition of 
Denmark, he jomed Scania and the neighbourmg distncts 
of Halland and Blekinge to the Swedish kingdom , and had 
his prudent system of government been mamtained these 
provinces might have been kept, for the inhabitants seem 
to have preferred Swedish to Damsh mie But, when he 
died in 1336, the king fell under the influence of un 
worthy favourites Scania, Halland, and Blekinge were 
restored to Denmark, and Sweden was soon in a state 
of the greatest confusion. In 1363 a number of nobles 
who had given Magnus much trouble, and whom he had 
expelled from the country, went to his sister’s son Albert, 
count of Mecklenburg, and offered him the crown The 
offer was accepted, and afterwards Albert was formally 
elected by the Great Tbiag ilagnus resisted, but was 
defeated and made prisoner in a battle at Enkopmg m 
1365 In 1371 he was released, and the rest of his 
^ys he spent in Korway, where he was not unpopular 
From his mother he had inhented the Norwegian crown, 
but before the misfortnnes of his later years it had been 
transferred to his son Haco 

The nobles and the hierarchy of Sweden were now so 
powerful that only a kmg of the highest pohti^ genius 
could have hoped to control them Albert of Mecklenburg 
^ved to be utterly unfit for the task he had undertaken 
Hi tried to protect himself by giving many of the grest 
office of state to Germans, but he was warned that he 
would be dethroned if he contmued to show so much 
favour to foreigners In 1371 he accepted as his chief 
counseUor a great Swedish noble called Bo Jonsson, to 
whom about a third of the kingdom is said to W 
belonged. Bo Jonsson gave much more heed to his own 
mtei^ts than to those of his coontiy, and did haidlv 
anything to mitigate the hardships inflicted on the 
common people at this time by the turbulence of the well- 
off classes After Bo J onsson’s death Albert attempted to 
re^n some of tbe autbonfy which he had been Wd to 
delete to bis powerful minister but the nobles refused 

^iSaret of Denmark and 

■Norway to Ins place. 

ifm-garet. one of tbe most remarkable figures m 

daughter of Wald^ IF 
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without success by Danish troops. At last the difficult 
had to he settled by negotiation. In 1395 it was arranged 
that Albert should be set at liberty on condition that 
witbm three years he should pay a ransom of 60,000 
marks. If at the end of that period the money was not 
paid, he was either to give up Stockholm or to return to 
captivity The result was that in 139S Stockholm was 
surrendered by the Hanseatic League which had become 
security for the fulfilment of Albert’s engagement 

Meanwhile Margaret had persuaded the Dane^ the 
Xorwegiaus, and the Swedes to accept her grandnephew 
Enc of Pomerania as her successor, and in 1397 he was 
crowned at Calmar Margaret was eager that the union 
of the Scandinaviau countries under a single sovereign 
should be made permanent, and ddegates from tbe 
councils of state of tbe three kingdoms met at Calmar to 
discuss her ptoposak On tbe 20th of July 1397 these 
delegates concluded what was called the muon of Calmar 
Sweden, Norway, and Denmark, while retaming their 
local laws and customs, were in all future tune to be 
ruled by one king I^en a king died he was to be 
succeeded by bis eldest son, but if he were childless his 
successor was to be freely elected In foreign affairs 
Scandmavia was always to act as a united conntiy 
Margaret bad excellent intentions in devismg this bold 
scheme, but tbe tune was not npe for so vast a change. 

It was inevitable that when popnlar movements were no 
longer held m check by her strong will, formidable 
difficulties should spnng from the jealousies of the three 
nabonabties 

Even after Eno’s coronation Margaret remained the real Enc xm 
sovereign, and she was powerful enough to make the muon 
something more than a mere name;. But even durmg 
her lifetime the Swedish people showed that they resented 
the idea of hemg taxed for objects m which they were 
only indirectly interested, and when she died (in 1412) 

It soon became evident that Enc would be unable to 
retain them aUegiance. In 1386 ikrgaret had formally 
reOTgnized the claim of Gerhard TL, count of Hoktem, 
to be feudal lord of the duchy of Schleswig Gerhard died 
in 1404, leaving three young sons Margaret and Enc 
toen tried to recover the n^ts of flie Danish crown m the 
duchy , and in 1413, soon after Margaret's death, Enc 
caused Schleswig to be declared a forfeited fieL The result 
^ a iror wluch feted about twenty years The Swedes 
had to bear heavy burdens to enable Enc to car^ on the 
CTuflic^ and he made no attempt to allay their discontent. 

^ th®ir country, and his officers often 

toated them with reckless cruelty In the province of 
DaWha the "yal bmhflr acted so tyramucaUy that in 
tte people rebelled. They were led by a brave and 
ptnobc mmer, ligelbrecht Engelbrecbtsson, and under 
lus mfcence the movement spread rapidly among the 
p^an^ of othtt distncts. The Swedish coun?d of 
state, alarmed by the enthusiasm he had excited ii<rracui 

of Its on^ J »8>tahm lost none 

the Danish throne and be’trac "''’as elected to eSms- 

, d he was soon acknowledged ako m topkeK. 
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Norttnj and Sweden. Ho was a man of good intentions, 
but was not strong enough to OAercomo the prejudice 
created against him bj tho fact of his being a foreigner 
When ho died in 1448 tho Danes choso Christian, count 
of Oldenburg, as his successor, and tho Norwegians by 
and by followed their evnmplo Had tho decision in 
Sweden resfed only with tho nobles and tho clergy, 
Christian would at ouco ha\o rccencd tho Swedish crown, 
for under the nominal rule of a foreign king these classes 
were able to tjrauiiiroas they pleased o\or tlioir poorer 
neighbours But tho Sw edish pcojilc generally so stronglj' 
disliked tho union, and stood so urgently in need of tho 
protection of a natno soicroign, that Charles Knutsson 
was made king Ho mounted tho throne as Charles VIII 
Tho aristocrac}, both spiritual and temporal, detested 
linn , and in 1457 ho found in Archbishop Jons Bengtsson 
so formidable an cncui} that ho had to mako his cscajio to 
Dantzic Christian I of Denmark and Norway then 
became king of Sweden, but ho was unablo to assert 
supremacj oior tho country ns a whole, and in 1464 
Charles YIII again secured tho throne In the following 
3 ear Charles was displaced a second time, but soon aftor- 
waids ho was recalled, and ho retained the crown until his 
death in 1470 

Chniles wws succeeded, not as king but as regent, by 
his nephew Sten Sturc, under whoso firm rule Sweden 
beenmo prosperous and contented Sten Sture was a far- 
seeing statesman, and sided resolutely Anth tho peasants 
against the nobles Ho took great pains also to promote 
tho intellectual culture of tho people Tho unn crsity of 
Upsaln was founded bj him, and ho introduced into 
Sweden the art of printing, and inntcd to tho country 
many foreign scholars Ho iias not able wholly to destroy 
tho union, for in 1496 ho was defeated by King Hans 
of Denmark and Norwa}', who afterwards received tho 
Swedish croAvn Novcrthclcss Sten Sture remained tho 
real master of Sweden, and after tho defeat of the Danes 
bj tho Ditiuarshors in 1500 his power was almost 
absolute Ho died in 1503, when his authority passed to 
his nephew Sianto Nilsson Sturc, whom King Hans and 
the Sivedish clergy and nobles in vain attempted to put 
down. Si ante Nilsson Sture was succeeded by his son, 
Sten Sture tho younger, lu 1612, and for some time this 
bra\o and patriotic regent vigorously held his own both 
against his enemies at homo and against Christian IL, 
king of Denmark and Norwoy In 1620, however, he 
was mortally wounded in a battle ivith tho Danes at 
ChnsUan Bogcsund, after which Christian IL became king of 
II Sweden This soiercign had some enlightened ideas, but 
ho w as a man of ferocious passions, and ho had no sooner 
restored tho union than he made tho maintenance of it 
impossible by an act of almost unparalleled cruelty 
Under tho pretence of upholding tho honour of the church 
ho ordered at Stockholm tho execution of ninety persons 
accused of haiing token part in the doi>osition of his 
friend and supporter Archbishop Gustavus Trollo, who 
had been tho late regent’s bitterest enemy Most of the 
condemned men were nobles, and Chnstian hoped that 
by killing them ho would secure tho allegiance of tho 
peasantry Tho whole Swedish nation, however, ivas 
shocked by so horrible a massacre, and resolved to shako 
off for ei or tho hated Danish j oke 

Tho movement for national indoiiondonce was headed by 
Gustaius Ericsson, known afterwards ns Gustavus Vosn 
This young noble had been one of a group of Swedish 
hostages whom Christian II had sent to Donmork, treat- 
ing them ns if they had been prisoners of war In 1519 
he escaped from prison, and after a short stay in Lubock 
found his way to Dalecarlia, w’horo he wont about in | 
disguise among tho peasantry, urging them to combine | 
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against the common enemy. At first they were afraid to 
act witi him, but their hesitation vanished when they 
heard of tho blood-bath in Stockholm,~-a crime by which 
Gustavus hunself was more than oior embittered neainst 

tllO m ® 


Danes, 
victims. A 


for hiB father 


Avas one of Christian H's 
force raised by Archbishop Trollo haAing 
been defeated, Gustavus led his troops boj'ond tho limitl 
of Dalecarlia and took VestorHs and Upsala, and laid 
siege to Stockholm and Calmar These fortresses Avoro 
bravely defended, but in 1523, Avith tho help of a fleet 
sent to him by Liibeck, ho succeeded in capturing them 
In 1621 ho had been declared regent^ and in 1523, before Gusi» 
tho conquest of Stockholm and Calmar, he summoned at V"*'' 
Strongnas a diet Avhich elected him to the throne Soon 
afterwards he made himself master of Finland, and ho 
annexed Scama, Halland, and Blokmgo The union had 
now boon brought to an end, and from this time Sweden 
was always ruled by her own kings Denmark and 
Norway, however, remained subject to one crown until the 
beginning of tho 19th century 

Gustavus Vasa Avns by far the greatest sovereign who 
had up to this time ruled the Sweihsh people Before he 
Aias made king the doctrines of Luther had been pro- 
claimed in Sweden by tho brothers Claus and Laurontiiis 
Petri, and Gustavus, Avho listened attentively to their 
teaching, became one of tho most enthusiastic adherents 
of tho Koformation. Ho acted cautiously, however, and 
resolutely opposed Aiolent agitators Tho majontj of the 
Sw'edos cordially accepted tho now' doctrmes, and at a diet 
held at Westorfis in 1627 Gustavus rcconed authority to 
reorgamzo tho church This ho did thoroughly, making 
it clear from tho boginmng that Protestant pastors would 
never be permitted to Aviold tho power which the Homan 
priesthood had so often abused The greater part of tho 
vast estates Aihich had belonged to tho Roman clergy ho 
confiscated and apphod to tho uses of the state In his 
secular policy he avos as bold and successful as in his 
dealings AMth tho church For centuries tho independence 
and arrogance of the groat nobles had been the curse of 
tho Swedish people Gustavus missed no opportunity of 
hmiting their influence. Ho compelled them to bear 
their fair share of the public burdens, and secured for 
himself faithful alhos by obtainmg for burghers and the 
peasantry, Avho had lost almost all their pohtical influence, 
a recognized place in tho diet, Avhich was now summoned 
more frequently and regularly than it had been for several 
generations Gustavus did everything ho could to encour- 
age industry For six years he fought with Lubeck in 
order to break the supremacy of tho Hanseatic League, 
and he concluded treaties of commerce Avith England and 
tho Netherlands So many changes wore effected in 
Sweden in his tune that several conspiracies were formed 
against him, but he had little difllculty in overcoming his 
enemies, for ho had tho confidence and affection of the 
great mass of his subjects In 1644 it avos decided by 
the diet that tho Swedish throne should cease to bo 
elective, ond that it should bo hereditary in the family of 
Gustavus. 

When Gustavus died in 1660, his eldest son Eric be Eno XIV 
came king Eric atos foolish enough to go to war Aiith 
Frederick IL of Denmark for no bettor reason than that 
tho latter, like Eno himself, claimed tho nght to put 
three crowns in his coatof-arms This Avar, w hich lasted 
seven years, caused much suffering to both nations Tho 
Danes wore generally beaten at sea, but under tho leader- 
ship of tho stout soldier Daniel Bantzau they gained 
important victories on land Intellectually Eric was one 
of the most cultivated of Swedish king^ but in action ho 
AVOS BO headstrong and Avaywnrd that most people behoved 
him to bo insane. Ho wasted tho treasure amassed by 
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his father, and under the infinence of passion and suspicion 
cansed the death of many powerful and loyal subjects 
In 1568 his brothers John and Charles rebelled against 
him. Tfis favourite, Goran Peisson, who was accused of 
havmg constantly misled him, was seized and executed, 
and Enc himself was obhged to surrender He was 
depnved of the crown and kept m close confinement until 
1577, when he was murdered. 

Jolmin. John mounted the throne as John HL (1568-1592) 
Ih 1570 the war between Sweden and Denmark was 
brought to an end by the peace of Stettin Sweden 
obtained some advantages by this treaty, but she bad to 
resign to Denmark her claims to the island of Gotland, 
and to Scama, Halland, and Blekinge. Through the 
influence of his first wife Catherine, sister of King Sigis- 
mund n. of Poland, John had become a Catholic, and as 
kmg he laboured to restore as far as possible the old 
rehgious forms. His efforts were bitterly resented by the 
Protestants, while at Home he was condemned for not 
acting with sufficient decision in the interest of his church. 
Sigis- He was succeeded by his sou Sigismund, who had been 
mnni elected fang of Poland m 1587 In the intenal between 
J ohn's death and Sigismund s arrival in Sweden supreme 
power was exercised by Duke Charles, Sigismiind’s uncle 
Charles, the ablest of all the sons of Gustavus Vasa, 
resolved to take advantage of the opportunity to place the 
ecclesiastical system of the country on a satisfactory 
Accordingly a great assembly was summoned at Upsala 
m 1593, and by this assembly it was decreed that the 
Augsburg confession of faith should be accepted as the 
authontative statement of the theological doctrines of the 
Swedish church. The decision was of vast importance, 
and the Swedes have ever smce looked back upon it as 
one that marked an era in their national history 
Before his coronation in 1594 Sigismund undertook to 
protect the rights of his Protestant subjects, but, being 
an ardent Cathohc, he soon began to wors for the tnumph 
of ^ own creed. On his return to Poland the discontent 
he had excited m Sweden found free expression, and he 
^ obl^d to place the administration of affaus m the 
tonds of his uncle. Dote Charles. In the tune of Kinu 
John a dispute about frontiers bad led to uur between 
1 j this war was stiU gomg on when 

Charles undertook his new duties. In 1595 he concluded 
p^ce, seeing for Sw^en the provmces of Esthonia and 
^arva, but yi^g to Russia some districts on the borders 
of Fmlmd. These distncts were held by Klgg Ilennng 
adherent of Kmg Si^und, and he 
?hp surrendered until 

l a “ 159' Meanwhile Oi^SS 
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Charles IX (I600-16II) earned on with splendid 
vigour the work which had been begun by his father 
Gnstavns Tasa, Under his rule Sweden became a 
thoroughly Protestant country, and for the first time 
associated herself to some extent ivith the general IVo- 
testant movement in other lands Charles watched uith 
especial interest the action of religious parties in Germany, 
and carefully maintained good relations with the leading 
German Protestant princes. At home one of his principal 
aims was to force the aristocracy to be subservient to the 
crown, and ho succeeded as no Swedish king had done 
before him For burghers and the peasantry he secured 
in the diet a more important and more clearlj defined 
place than had formerlv belonged to them, and he devised 
many sagacious measures for the material welfare of his 
people. He devoted much attention to the dcveloiiment 
of mining industries, and by the founding of convenient 
seaports he gave a great impetus to trade In forugn 
relations he was not less masterful than in his manage- 
ment of domestic affairs In 1609 he sent an armj into 
Bnssia to oppose the false Demetrius, uhosc pretensions 
to the Russian throne were •nipporled bj Poland The 
Swedish generals, after having achieved some success, 
y\ere obliged to retreat in consequence of a mutinj among 
their troops , but Charles desjxitched a fresh force, which 
did its work so well that the Russians came to tenn^ 
and even promised to accept his younger son, Charles 
Phihp, ns czar In the last year of his life Charles was 
engaged in a war with Christian 11* of Denmark, uho 
invad^ Sweden because Charles claimed to be king of 
the Xorwegum liaplandcrs and sought to exclude the 
Danes from the exteusne trade vnth Piiga, Calmir, 
notwithstanding the strenuous exertions of Charles, 
vras captured by the Danes, and from this circumstance 
the struggle came to be known as the Calmar IFar 
Charles IX. was succeeded by his son Gustavus Gml 
Adolphus (1611-1632), the most illnstnous of the kings 
of Sweden. He was only seventeen years of age when he 
became fang, but he had already given evidence of Li"h 
intellectnal and moral qualities One of lus first pubfic 
acts was to appomt ns chancellor the youngest of his 
counsellors, Axel Oxenstjema, a great statesman whose 
name is intimately associated with all the most prominent 
evente of his reign. By mmgled gentleness and firmness 
tr^tavus won almost immediately the goodwill of his 
subject^ Md before he was many years on the throne he 
tecame the object of their most enthusiastic devotion. 

Me showed nnfailmg respect for the rights of the diet, 
improved Its organization, and summoned it reenlarV once 
a year Industry and trade fiounshed under his wice rule 

educational system of 
bw^en by giving splendid endowments to the universitr 
of Upsala and by founding the nmversitv of Dornat and 

a ngid system of dmcipline, yet he was adored hr his 
^Iffiers, wbo^d perfect faith in his mihtaiy genius and 
were touched by his ^re for their welfare aid bv the 
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GustaMis Iiitnsclf took part in it tho S\>edos wore so 
successful tliat in 1617 tho czar Michael was glad to 
conclude tho peace of Stolbova, giving up Kovholm, 
Carelia, and Ingormanland, and confirming Sweden in the 
possession of I^thouia and Ll^onla Tho next task of 
Qusta^ us was to subdue Sigismund of Poland, who had 
formally renewed Ins claim to tho crown of Sv\ odon after 
Charles IX ’s death, and had pro\ed himself one of tho 
most troublesome of tho 3 oung Swedish king’s enemies 
In 1621 GustaiTis took tho field against him, and achieved 
a senes of brilliant successes, which were interrupted only 
when, in 1629, Austria sent to tho aid of Poland a force 
of 10,000 men under Arnhcim 
Meanwlulc tho Thirty Years’ War, begun in 1618, had 
been raging in German} Christian IV of Denmark, who 
had intervened on behalf of tho Protestants, had been 
forced to ki} doivn his arms , and it seemed in tho highest 
degree probable that tho Catholic reaction, beaded by the 
fanatical emperor Ferdinand II, was about to bo com- 
plete!} triumphant Gustavus, like his father and grand 
father, was an enthusiastic Protestant, and ho had watched 
with grief and dismu} tho misfortunes of those who wore 
struggling for tho right of free judgment in religion At 
last he resohed to gno them tho support they so urgently 
needed, and, in order that ho might without unnecessary 
delay act upon his decision, ho arranged with Poland in 
1629 that there should be an armistice for six }enrs Ho 
then began to make preparations for his great enterprise, 
and in 1630 ho embarked for Germany with an army of 
15,000 men In undertaking this splendid task ho wi» 
not influenced onl} b} religious motn es Ho washed to 
puiuslv the Austrians for haiing helped tho Poles, ho 
hoped to find an opportunity of adding to Swedish 
torritor} , and there arc reasons for supposing that he 
dreamed of snatching tho imperial crown from tho Hups- 
burg d'STiCLSty and placing it on bis own head But all the 
01 idonco wo possess goes to show that theso objects wore 
subordinate. His principal aim was to saio Protestantism 
in Germany from extinction 

He had man} unexpected difficulties to contend with, 
for he was distrusted by most of tho German Protestant 
princes. Verj soon, how over, his tact and courage 
enabled him to overcome ci or} obstacle, and at Broi£8hfold 
ho gained a decisive iictorj oior tho iinporial general 
Till} After this great success tho confidence of tho 
German Protestants revived, and Gustavus was oierywhoro 
recoiled ns their deliverer TiU} tried to prevent him 
from crossing tho Loch, but was again defeated, and the 
Swedish king took possession of Munich, having already 
held court at Frankfort For some time the destinies of 
tho empire appeared to bo at his disposal, but all the 
hopes excited by his heroic career were suddenly cut short 
bi his death in tho battle of Liitzen in 1632 
CUnstmo. Gustavus was succeeded by his daiightor Christina, 
whom, before his departure for German} , ho had presented 
to tho diet as heiress to tho crown During her minority 
Sweden was governed by five nobles whom the diet 
appointed to bo her guardians, tho foremost place being 
civen to Axel Oxenstjerna They continued the foreim 
policy of Gustavus, maintainmg in Germany a powornU 
army, which, although no longer uniformly successful, 
named many viotones over the imperial forces Lhristina, 
carefully educated in accordance ivith instructions loft by 
her father, became one of the most cultivotod women of 
tho 17th century, and at an early age she astonished her 
Guardians by the vigour of her understanding in 1044, 
on her eighteenth birthday, she assumed supreme power, 
and for some time she fulfilled nil the expectations 
had been formed ns to her reign In 1645 she 
on end a war with Denmark which had been begun two 


years before The Danes had been repeatedly defeated, 
and by the treaty of Bromsebro they resigned to Sweden 
Jemtland and Haijcaadalen along with tho islands of 
Gotland and Oosol, and gave up Halland for a period of 
twenty-five years Contrary to the advice of Oxenstjerna, 
Christina pressed for the conclusion of peace in Germany, 
and, when her object was attained, the Swedes had no 
reason to bo dissatisfied with the result By tho peace of 
Wostphaha, concluded in 1648, Sweden obtained the 
duchies of Bremen, Verdon, and "Western Pomerama, a 
part of Eastern Pomerama, and Wismar Moreover, 
Sweden was recognized as a state of tho empire 

The Swedish people w'ero anxious that Clwistina should 
marry, but she declined to sacrifice her mdependenco In 
1649, however, she persuaded the diet to accept as her 
successor tho best of hei suitors, her cousin Charles 
Gustavus of Pfalz-Zwoibrucken, the son of tho only sister 
of Gustavus Adolphus In the following year she w'as 
crowned with great pomp About this time her diaracter 
seemed to undergo a remarkable change She became 
wayward and restless, neglected her tried counsellors, and 
followed the advice of self-seeking favourites So much 
discontent was aroused by her extravagance and fickleness 
that she at last announced her determination to abdicate, 
and she abandoned her purpose only in deference to 
Oxenstjorna’s entreaties She now devoted herself to her 
duties with renewed ardour, and made her court famous 
by inviting to it Descartes, Grotius, Salmosius, and other 
scholars and philosophers But she had soon to encounter 
fresh dilhcultios During the Thirty Years’ War the 
influence of the nobles had been greatly increased, partly 
in consequence of their position in the army, partly 
through tho wealth they acquired in Germany They 
made ns usual so bad a use of their power that an 
agitation which seemed likely to haio most serious conse- 
quences sprang up against them among tho peasants, tho 
burghers, and the clergy Unable to bring order out of 
the prevaihng confusion, and longing for repose, Christina 
finally resolved to resign tho crown, and in 1664 she 
formally laid tho royal insignia before the diet in order 
that they might bo transferred to Charles Gustavus, who Charles 
forthwith became king as Charles X Chnstina immo-X 
diatoly left tho country, and did not return to it for many 
}cars She ultimately made some attempts to recover 
the crown, ns well ns to be elected queen of Poland, but 
her efforts were not successful She joined tho Boman 
Church, and there wtis much talk at all tho courts in 
Europo about tho eccentricities of her character and about 
her passionate love of art and learning 

Charles X (1654-1660) devoted his energies chiefly to 
war, in which ho was brilhantly successful Ho began 
his mihtary career by attacking Poland, whose king claimed 
to be tho true heir to the Swedish crown In n great battle 
at Warsaw Charles destroyed tho Polish nrmj, and Poland 
would probably soon have been absolutely at his mercy 
but for tho intervention of Kussia, which sought to weaken 
him by invading Esthonia and Livonia Whdo the war 
with Poland and Eussia was in progress, Charles became 
involved in a struggle with Denmark, and ho conducted 
It so vigorously and skilfully that tho Danes, by the peace 
of Boeskilde, signed in 1668, gave up Scania, Halland, 
Blekinge, and various other territories War with Denmark 
was several tunes renewed, and at the time of his death 
Charles was engaged in making extensive preparations for 

H?w^ succeeded by his son Charles XI, a child of Rories 
r„u7j.e.r. of oge Dmog to 
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peace of Oliva, vrtereby Sweden received the whole of 
Livonia as far as the Duna. Soon afterwards peace was 
also concluded with Denmark and Bnssia, the former 
receiving back Drontheim and Bornholm, which had 
been taken by Charles X Sweden, however, kept Scania, 
Halland, and Blekinge, which were now finally severed 
from the Danish monarchy In 1672 Charles XI him- 
self assumed the direction of afioirs For some time he 
seemed to take httle interest in public business, and in 
1674 he was rash enough to send an army into Germanj 
to aid Lotus XIY m lus war with the United Provinces 
and their allies. The Swedes were defeated at Fchrbellin 
by the elector of Brandenburg, who at once folloned up 
his victory by taking possession of Pomerania Christian 
V of Denmark, thinking he had now a good opportunitj 
of recovering Scania, joined the enemies of France and 
Sweden, and at sea the Danes gained several great 
victones over the Swedes Charles XI , aroused by these 
disasters, began to show the real vigour of his character 
He placed himself at the head of his armj, and in several 
battles so decisively defeated the Danes that they were 
driven from Scania, the greater part of which they had 
occupied. When peace nas made in 1679, Sweden had to 
give up to Brandenburg a part of Pomerania, but she 
sustained no other losses. 

At this time the finances of Sweden were in utter 
confusion, and the revenue was not nearly large enough to 
cover the necessary expenditure. So many of the crown 
lands had from time to time been given away to nobles 
that the administration could not be earned on inthout a 
system of crushing taxation The common people, unable 
to bear the burdens imposed upon them, had often insisted 
that these lands should be taken bacL Charles XI 
became convinced that there was no other way out of his 
difficulties, and in 1680, with the sanction of the diet, bo 
ordered that tbe fourtb part of all tbc crown lands which 
tod been given away dunng the previous thirty years 
should be restored. This, however, was only the begin 
ning of the soK»lled process of rednction, which was soon 
extended and earned out with ruthless seventy Br this 
measme some of tbe foremost families in Sweden were 
mne^ and the crown was made almost independent of 
the for it recovered no fewer than ton counties, 
Mvenfy baromes, and many smaller estates. Charles 
became virtually an absolute sovereign, and on the uhole 
he made an exceUent use of his powe. For more than a 
century Sweden had been almost constantly engaged in 
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in reality a man of cvtraordinaiy vigour and danng, and 
he soon convinced his enemies that they would find in 
him a formidable opponent In 1700 lie Ix'gan what 
is known as the Northern "War by suddenly advanmng 
against Copenhagen, which he wa.s about to bc.«icgc when 
Ircdcnck, alarmed by the overwhelming numbers of the 
enemy, accepted Charles’s terms, and signed the jieicc of 
Ttaiendahl Charles at oncf* cro'-ee-d the Baltic to attacl 
Augustus II and Peter I, the former of whom was 
bpicginp Iligo, while the latter threatened Nana At 
Narva the Swedish king gained a splendid anctoiy, and 
afterwards ho defe-atcil the Savons, driving them away 
from Biga. If he had now concluded jicace, he might 
have been for many years by far the greatest pyitcntato 
in northern Europe. But he wa® resolved to humiliate 
Augustus II , and this he did mo:t cfTcctually Dcfcatcel 
at KlLssoiT, Augustus was held to haic forfeited the 
throne of Poland, and at Chnrlas s ‘•iiggcstion Stanislaus 
Leczinski was elected king Charles "followed Augustus 
into Savony, and in 1706 forced him to conclude the 
treaty of Altranstadt Mcanvlnlc Peter 1. had been 
taking possession of Swedish temtory on the Baltic, and 
on a portion of it Imd begun to Imild St Petersburg 
Instead of attacking him directly, Charles resolicd to 
thwart him by seinng Moscow, and this de-cision prosed 
fatal to his great dc-signs. IVom out by a long and dreary 
march, dnnng which many ‘-oldiors died of hunger and 
, disease, his dispirited army was defeated at Poltava (1 709), 
nod Charles, ignorant of the real condition of tbc enemy ’s 
forces, fled across the Bnssnn frontier into Turkey He 
remained five years in the Turkish dominions, trying to 
indncc the sultan to become his ally Bat, althongli war 
did break out between Biissia and tnrkei, the Turks Ind 
utile confidence in Clmrle-s, for it was supjioscd that he 
wished to become king of Poland, and tbe sultan suspected 
that if this scheme were eliccted he might become a 
dangerous enemy of the Ottoman empire Convinced at 
last that nothing was to bo gained from Turkey, Charles 
made his c-'cape, and in fourteen days rode from Adrmn- 
ople to Stralsund In his absence the war had been 
continued by Peter L, who bud soon been joined n^nin 
by Augustus 11 and Fredcnck IV , and uUimatcly°tbc 
fiance was strengthened by tbc accession of the king of 
Russia and the elector of Hanover, each of whom was 
rager to ^sscss those Swedish territories which were in 
the neighbourhood of his own dominions. In Stralsund 
which was besieged by an army of Danes, Saxons! 
rrtussinns and Eussians, Charles displaved astonishinu 
valour and mihtary skill, but about n rear after his arrival 
the town was obliged to surrender Ho then went to 
^und, adopted vigorous measures for the defence of the 
Swedish coMts, and_ attacked Norway By tbe advice of 
his fnend ^ron Gortz ho entered into negotiations with 
leter I, who was not unwilling to come to terms. Had 
Charles lived, it m possible that the tide of misfortune 
mi^t have tamed, but ho was shot dead while engaged 
m besieging FredenksbaU His intention was to coS 
Norway after having made peace with Russia, and from 
Norway to cross to Great Britmn, where ho hopedto 
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TJlnca Ulrica Eleonore, wlio secured their support by undertak- 
Elconoro mg to place all leal pot\er in tlieir hands In 1720 her 
authority 'n ns transferred to her husband, Prince Frederick 
Frcdenck of Hesse, ^\ho reigned ns Frederick L until his death in 
^ 1751 Ho reigned, however, only in name, for the diet, 

which non practically meant the nobles, usurped ererj 
important prerogatiio of the crown There were two 
parties, knonm ns the Hats and the Caps, nlio assailed 
one another witli much vehemence, but on one point 
they n ere agreed, and that was that the Sn edish people 
should in future be ruled, not by a king, or by a king 
acting in conjunction with the diet, but by the aristocracy 
Meannhilo Sncden had been shorn of most of the 
foreign territory for which in past times she had made so 
many sacrifices In 1719 she had given up Bremen and 
Vcrden to Hanoi or , in 1720 Stettin and Western Pomer- 
ania ns far as the Poeno were losigned to Prussia , and in 
1721 Eussin obtained Liionia, Esthonia, Ingormanland, 
and a part of Viborg Im In 1741, against the wish of 
King Frederick, the Hats plunged into a war with Bussia , 
and the consequence was that in 1743 Sweden had to 
conclude the degrading peace of Abo, bj which she lost 
Eastern Finland She had e\ en to bog Hussia to aid her 
against Denmark, and she was obliged to recognize Adol- 
phus Frederick of Holstein-Gottorp, a rclatiie of the 
czarina Elizabeth, as heir to the throne 

From the reign of Charles IX until that of Charles 
XIL Sweden had been one of the greatest pow-ers in 
Europe She had conducted many wars successfully , she 
had secured a last territory beyond her proper limits, in 
the crisis of the struggle between Catholicism and Pro- 
testantism she had lent powerful support to those who 
wore fighting for spiritual freedom In the management 
of international relatioiib during this period no great 
decision was arrived at bj anj European state without 
reference to her wishes, and there seemed to be solid 
reasons for the belief that her power would bo enduring 
Yet she suddeulj sank from her high position to that of a 
third rate state, which exercised little or no influence on 
the affairs of the rest of the world This striking change 
was immediately due to the calamities brought upon his 
country bj Charles XH , but sooner or later it would 
have come even if ho had noi er hi ed The circumstances 
of Europe wore in his tune verj different from those with 
which Gustavus Adolphus had to deal Russia had 
emerged as a united and growing state , Prussia had 
begun to display some of the qualities which were ulti 
matoly to make her supremo m Germany, and Hanoi ei 
had been made important by the accession of the house of 
Brunswick to the throne of Great Britain Sweden could 
not have permanentl} maintained her conquests against 
these new political forces Charles XII , by his bold but 
headstrong pohey, only hastened a process which was in 
any case inevitable 

A.ininliM Undei Adolphus Frederick (1751-1771) Sweden took 

fSSl part in the Seven Tears' War, siding with the enemies of 
Frederick the Great. But she was now so feeble, and her 
statesmen were so incompetent, that her intervention led 
to no serious results The Hats, who were responsible 
for the humihation brought upon Sweden by this exhibi- 
tion of her weakness, had to make way for the Caps, but 
neither party had the power or the will to arouse the 
onctavus nation from the lethargy into which it had faUen Gus 
S Javusin, Adolphus F?eaerick'8 son (1771-1792), ;ivas a 
man of a very different temper from his indolent father 
He had great energy of character, a thorough comprehen 
sion of some of the conditions of political progress and a 
frank and persuasive manner In early jouth he seems 
to have convinced himself that it would be impossible for 
Sweden to become a prosperous country unless the royal 


authority were restored, and when at the age of twenty- 
flve he succeeded bis father he secretly resolved to make 
the crown supremo 

He earned out his plans with remarkable ability and 
caution Under the pretence that he wished to intiodnco 
a new system of military manoeuvres, he collected around 
him about two hundred ofiicers, most of wliom weie 
young men, and they wore gradually induced to pledge 
themselies to support him Agents wore despatched to 
wm over the regiments in the provinces, and Gnstnius 
was careful to make a good impression on tlie biuglicr 
doss and on the peasantry When all was read>, the 
commandant of Chnstianstad, on the 12th of August 
1772, as previously ananged, foimally renounced Ins 
allegiance to the diet, and one of the king’s brothers w ent 
to the town vuth the regiments in the neighbourhood and 
pretended to besiege it Suspicions were aroused at 
Stockholm, and at a meeting of the council of state Gus- 
tavus was bitterly reproached by some of the members. 
Ho thou boldly proclaimed his purpose The members of 
the council of state weio arrested, and the king recened 
the homage of the leading authorities in the militarj, 
naval, and cnil services The diet was forthwith sum 
moned, and at its first sitting Gustavus siioke of the 
lamentable condition of the kingdom, and of the need for 
more efficient methods of government He had no wish, 
he said, to establish an absolute monarchy, but it was 
necessary that the supremacy of the aristocracy should be 
destroyed, and that the country should ro-cstabhsh the 
system which existed in the time of Gustavus Adoljihus, 
when the crown and the diet had each its separate func- 
tions and worked coidially together A new constitution, 
which had been drawn up, placing executive power wholly 
in the king’s hands, was afterwards read, and at once 
accepted 

Delivered from the trammels which had hampered his 
immediate predecessors, Gustavus worked hard for the 
welfare of his subjects Agriculture, industry, and trade 
relived, the army and navy were improved, and the 
educated classes began to show greater interest in art, 
literature, and science Unfortunately the king took tho 
court of France as the model for his own court, and tho 
country resented the incessant demands for money which 
were rendered necessary by his personal extravagance 
In 1788 he declared war with Russia, hoping to recover 
Livonia and tho part of Finland whidi Russia had con- 
quered , and tho discontent ho had aroused found expres- 
sion in the army, the lenders of which declined to fight, 
protesting that the war ought not to have been b^un 
without the sanction of the diet At the same time Den- 
mark was persuaded by the czanna Catherine to attack 
Sweden Gustavus seemed to be on the verge of rum, 
but he ivas saved by his own courage and sagacity 
Hastening back from Finland, he was able to r^cuo 
Gothenburg from the Danes with a force raised in Dnle- 
cnrlm. and soon afterwards, through tho intencntion of 
Encland and Prussia, Denmark was induced to withdraw 
from the struggle The majoritj of the diet seeing the 
dancers to which tho nation was exposed, rallied around 
the kmc, and, notwithstanding the opposition of the 
nobles, recognized the right of the crown to declare ww 
Impressed by the firm and rapid action of Gustaiiis, the 
army returned to its allegiance, and the conflict willi 
Sa was begun m earnest In 1789 tho Swedes were 
^e^y unsuccessful, but in the following year they gamed 
vetone both «l sea and oa toad Gnsta™. , 
lio«avar, that il woald be laipossiblo 
from Russia any of her territories, and in I / 90 ficace was 
concluded on tho understanding that both states should 
occupy the position they hold before the war 
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Qustavns was greatly excited by tbe French Eevolution, 
and sought to form an alhance with Russia, Prussia, and 
Austria for the restoration of Louis XVL But the diet 
refused to support his wild schemes Several nobles, 
desiring to avenge the supposed wrongs of their order, 
entered into a conspiracy against him, and in 1792 he was 
mortally wounded by an assassin who acted as their agent 
Qustavus IV (1792-1809) was not quite fourteen 
years old when his father was murdered, and dunng his 
mmority the government was earned on by his uncle the 
duke of Sodermanland. Gustavos began to exercise royal 
authonty in 1796 His reign was remarkable chiefly for 
the obstinacy with which he elung to his own ideas, no 
matter how far they might conflict with the obvious 
interests of his country He had a bitter detestation of 
Bonaparte, and in 1803 went to Carlsruhe in the hope 
that he might induce the emperor and some of tbe German 
priucas to act with him in support of the Bourbons His 
enmity led to an open rupture with France, and even 
after the peace of Tilsit, when Russia and Prussia ofiered 
to mediate between him and the French emperor, he 
refused to come to terms The consequence was that he 
lost Stralsund and the island of Rugen He displayed 
so much friendship for England that Russia and Denmark, 
acting under the influence of France, declared war against 
him, and the whole of Finland was soon held by Russian 
troops Gustavus attacked Norway, but his army was 
driven back by the Danes and Norwegians He still 
dechned to make peace, and he even alienated England 
when she attempted to influence him by moderate counsels 
The Swedish people were so enraged by the consequences 
of his pohey that in 1809 ho was dethroned, and the 
claims of his descendants to the crown were also repudi 
ated He was succeeded by the duke of Sodermanland, 
who reigned as Charles XIII 
Charles XIII (1809-1818) concluded peace with 
Russia, Denmark, and France, cedmg to Russia by the 
treaty of Fredenkshamm (1809) the nhole of Finland 
The loss of this territory, which had been so long associ- 
ated with the Swedish monarchy, was bitterly deplored by 
the Swedes, but it was universally admitted that under 
the circumstances the sacriflce was unavoidable Charles 
assented to important changes in the constitution, which 
were intended to bnug to an eud the struggle between 
the crown and the aristocracy and to provide some security 
for the maintenance of popular rights The king wm 
still to bo at the head of the executive, but it was arranged 
that legislative functions and control over taxation should 
belong to the diet, which was to consist of four orders— 
nobles, clergymen, burghers, and peasants 
As Charies XIII was childless, the diet elected as his 
TOccessor Prince Christian Augustus of Holstein Sonder- 
burg Augustenburg In 1810, soon after his arrival in 
Stockholm, this prince suddenly died, and Sweden aston 
ished Europe by asking Marshal Bemadotte to become 
heir to the throne Bemadotte, who took the name of 
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forced Denmark to give up Norway He then entered 
France, but soon returned, and devoted his energies to the 
conquest of Norway, which was very unwilling to be 
united witli Sweden Between the months of July and 
November 1814 the country was completely subdued, and 
Charles XIII was proclaimed king The union of Sweden 
and Norway, which has ever smee been maintained, was 
recognized by the congress of Vienna , and it was placed 
on a sound basis by the frank adoption of the pnnciple 
that, while the two countnes should be subject to the 
same crown and act together in matters of common 
interest, each should have complete control over Its 
internal affairs The new relation of their country to 
Norway gave much satisfaction to the Swedes, whom it 
consol^ in some measure for the loss of Finlani It also 
made it easy for them to transfer to Prussia in 1816 what 
remained of their Pomeranian temtones. 

In 1818 Bemadotte mounted the throne as Charles Clmrlsr 
XIV, and he reigned until he died in 1844 Great XIV 
material improvements were effected during his reign 
He caused new roads and canals to be constructed , ho 
encouraged the cultivation of distncts which had formerly 
been barren , and he founded good industrial and naval 
schools He was not, however, much liked by his subjects 
He never mastered the Swedish language, and ho was so 
jealous of any interference with his authonty that ho 
sternly punished the expression of opmions which he dis- 
liked To the majority of educated Swedes the constitu- 
tion seemed to be ill adapted to the wants of the nation, 
and there was a general demand for a political system 
which should make the Government more directly raspon- 
sible to the people In 1840 a scheme of reform was 
submitted to the diet by a committee which had been 
appointed for the purpose, but the negotiations and dis- 
cussions to which it gave rise led to no definite result, 

Charles XIV was succeeded by his son Oscar L (1844- Oscar I 
1859) Oscar had always expressed sympathy with liberal 
opinions, and it was anticipated that the constitutional 
question would be settled dunng bis reign wathout much 
difBculty These expectations wore disappointed The 
diet met soon after his accession, and was asked to accept 
the scheme which had been drawn up in 1840 The 
measure received the cordial approval of the burghers and 
peasants, but was rejected by the nobles and the clergj 
In 1846 a committee was appointed to prepare a new set 
of proposals, and late in the following year the discussion 
of its plans began "While the debates on the subject 
were proceeding some excitement was produced by the 
revolutionary movement of 1848, and a new ministry 
pledged to the cause of reform, came into oflice Ibe 
scheme devised by this ministry was accepted by the 
committee to which it was referred, but the provisions of 
the existing constitution rendered it necessary that the 
final settlement should depend upon the vote of the next 
When the diet met in 1860 it was found that the 
docilities in the way were for the time insupemble 
The propoals of the Government were approved bv a 
the burghers, but they were opposed by the 

peasantry The solution of 
the problem had, therefore, to be indefinitely postponed 
Although the constitution uas not reformed, much was 
done in other ways during the reign of Oscar I to pro- 
mote the national welfare The criminal law was brouS 
into accordance mth modem ideas, and the law of inherit 
mice was made the same for both sexes and for all classes 
indnstrv'^ft'^iT^^^^ Increased freedom uas secured for 

coSX wirL to P™^de the 

tCvSeS^LS^f ®y®tom The result of 

ine wise legislatioa of this period was that a new spint of 
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outerprise was displayed by the commercial classes, and 
that in material prosperity the people made sure and 
rapid progress 

In 1848, when the difficulty about Schleswig-Holstein 
led to war between Denmark and Germany, the Swedes 
sympathized cordially with the Danes, of whom they had 
for a long time ceased to be in the slightest degree jealous 
Swedish troops wore landed in Funen, and through the 
influence of the Swedish Government an armistice was 
concluded at Malmo The excitement m favour of Den- 
mark soon died out, and when the war was resumed in 
1849 Sweden resolutely declined to take part in it The 
outbreak of the Crimean War greatly alarmed the Swedes, 
who feared that they might in some way bo dragged into 
the conflict In 1855, having some reason to complain of 
Russian acts of aggression on his northern frontiers, tho 
king of Sweden and Norway concluded a treaty with 
England and France, pledging himself not to cede terri- 
tory to Russia, and receding from the Western powers a 
promise of help in the event of his being attacked The 
demands based on this treaty were readily granted by 
Russia in tho peace of Pans in 1866 

Charles XV (1869-1872) mounted the throne after 
his father’s death Nearly two years before his accession 
ho had been made regent in consequence of Oscar I ’s ill 
health Charles was a man of considerable intellectual 
ability and of decidedly popular sympathies, and during 
his reign the Swedish people became enthusiastically loyal 
to his dynasty In 1860 two estates of the realm — the 
peasants and the burghers — ^presented petitions, begging 
him to submit to the diet a scheme for the reform of the 
constitution This request ho willingly granted The 
main proMsions of the plan offered in his name wore that 
the diet should consist of two chambers, — the first chamber 
to bo elected for a term of nine years by the provincial 
assemblies and by the municipal corporations of towns not 
represented in those assemblies, the second chamber to be 
elected for a term of three years by all natives of Sweden 
possessing a specified property qualification The execu- 
te e power was to belong to the king, who was to act 
under the advice of a council of state responsible to the 
national representatives. This plan, which was received 
with general satisfaction, was finally adopted by the diet 
in 1866, and is still in force 

Early in the reign of Chnrlec XV there were serious 
disputes between Sweden and Norway, and the union of 
the two countries could scarcely haie been maintained but 
for the tact and good sense of the king He also exercised 
a steadying influence in 1863, when his people expressed 
passionate sympathy with the Poles in their insurrection 
against Russia, and with the Danes in their war with 
Prussia and Austria 

Charles XV died in 1872, and was succeeded by his 
brother Oscar 11, who still reigns (1887) Under him 
Sweden has maintained good relations with all foreign 
powers, and political disputes in the diet have never been 
serious enough to interrupt the material progress of the 
nation 

llany doonmonts relating to Swedish history have been published 
in Seriptores RenmSueeiearum MedtiyEm, edited by Font, Geyor, 
and Schroder, in Senptorcs Siteeiei Medn ^v%, edited by Rictz, and 
111 other collections Among tho older histones of Sweden may 
bo named those by Dalin and Lagorbnng in tho 18th century ond 
bj Rubs in the 19th More important works on tho subject are 
those bj Goijcr, Carlson, Fiyxell, ond Stnnnholm. (J SI ) 

Part HI — ^Literature. 

Swedish hterature, as distingmshed from compositions 
in the common norruna tunga of old Scandinavia, cannot 
be said to exist earlier than the 13 th centuiy Nor until 
tho period of the Reformation was its development in 


any dep-ee rapid or copious The oldest form in which 
Swedish exjste as a written language is the senes of 
manuscripts known as londtkapslagamef or “ The Com- 
mon Laws ” These are supposed to be the relics of a 
still earlier age, and it is hardly boheved that wo even 
possess the first that was put down in writing The most 
important and tho most ancient of these codes is the 
“Elder West Gota Law,” reduced to its present form by 
the law man Eskil about 1230 Another of great interest 
18 Magnus Eriksson’s “ General Common Law,” which was 
written in 1347 These ancient codes haio been collected 
and edited by Prof Schlyter The chief ornament of 
medimval Swedish literature is Urn Stynhe Kimvnqa ol 
Ilofdmga (“On the Conduct of Kings and Princes”), first 
printed, by command of Gustavus IL Adolphus, in 1634 
Tho Avritor is not known , it has been conjecturally dated 
1325 It 18 a handbook of moral and political teaching, 
expressed m terse and vigorous language St Bridget, or 
Birgitta (13021-1373), an historical figure of extraordinary 
interest, has left her name attached to several important 
rehgious works, in particular to a collection of Upptni 
hat else) (“Revelations”), in which her visions and ecstatic 
meditations 'are recorded, and a version, the first into 
Swedish, of the five books of Moses This latter was 
undertaken, at her desire, by her father confessor Mattias 
(d 1360), a priest atLinkoping The translation of the 
Bible was continued a century later by a monk named 
I Johannes Budde (d 1484) 

In verse the earliest Swedish productions were probably 
the folk-songs The ago of these, however, has been 
commonly exaggerated It is doubtful whether any still 
exist whieh are as old, in their present form, as the 13th 
century The bulk are now attnbuted to the 16th, and 
many are doubtless much later still The last, such as 
“Axel och Valborg,” “Liten Karin,” “Kampen Grun- 
borg,” and “Habor och Signild,” deal with the adven- 
tures of romantic mediicval romance Almost tho only 
positive clue we hold to the date of those poems is the 
fact that one of the most charactenstic of them, “ Engcl- 
brekt,” was written by Tomas, bishop of Strengnns, who 
died in 1443 Tomas, who left other poetical pieces, is 
usually called the first Swedish poet There are three 
rhyming chronicles in mcdiroval Swedish, all anonymous 
The earliest, Enkskromkan, is attributed to 1320, Kath- 
Iromlan is at least 120 years later, and the third, 
Siuiehvmlonia, was probably written about 1600 All 
tlireo have been edited by G E Klemming The col- 
lection of rhymed romances which bears the name of 
Queen Evphemta’s Songs must have been written before 
the death of that lady in 1312 They are believed to 
date from 1303 They are ^e^8lon8 of three mediieval 
stories taken from French and German sources, and they 
deal respectively with King Arthur and the Table Round, 
with Duke Frederick of Normandy, and with Flores and 
Blancheflor They possess very slight poetic merit in 
their Swedish form A httle later the romance of Jivig 
Alexander was translated by, or at the command of. Bo 
Jonsson Grip , this is more meritonous. A brilliant and 
pathetic relic of the close of the medicevnl period exists in 
the Love Lettets addressed in 1498 by Ingnd Persdotter, 
a nun of Vadstena, to the young knight Axel Nilsson. 
The first book printed in the Swedish language appeared 


in 1496 

The 16th century added but little to Swedish literature, 
and that little is mostly connected with tho newly founded 
university of Upsala The Renaissance scarcely made 
itself felt in Scandinavia, and even the Reformation failed 
to waken the genius of the country Psalms and didactic 
* For the Swedish langnnge, sc* Scamiin vvivx Lai<ouaoks, vok xxi. 
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spintual poems were the mam products of Swedish letters 
in the 16 th century Two writers, the brothers Petri, 
take an easy prominence in so barren a period. Olaus 
Petn (1497-1552) and Laurentms Petn (1499-1673) 
were Carmelite monks who proceeded m 1616 to Witten- 
berg to study theology under Luther, and who came back 
to Sweden as the apostles of the new faith Olaus, who 
IS one of the noblest fignres in Swedish annals, was of the 
executive rather than the meditative class He found 
time, however, to write a Chrontde, which is the 
earliest prose history of Sweden, a mystery play, Tobte 
Comedia, which is the first Swedish drama, and three 
psalm books, the best known being published m 1630 
under the title of Nagre Gvdhdtge Yijm (“ Certain Divine 
Songs") Laurentms Petn, who was archbishop of all 
Sweden, edited or supermtended the translation of the 
Bible published at IJpsala m 1640 He also wrote many 
psalms. Laurentms Andrem, who died m 1552, had 
previously prepared a translation of the New Testament, 
which appeared m 1626 He was a polemical wnter of 
prominence on the side of the Reformers Pmally, Petrus 
Niger (Peder Svart), bishop of Vesterfts (d 1562), wrote 
a chromcle of the hfe of Qustavus I up to 1633, in excel- 
lent prose The same writer left unpublished a history of 
the bishops of Westerfls his predecessors The latter half 
of the 16th century is a blank in Swedish literature 
With the accession of Charles IX. and the consequent 
development of Swedish greatness, hterature began to 
assert itself in more vigorous forms The long life of the 
royal hbrarian, Johannes Buraeus (1668-1662), formed a 
link between the age of the Petri and that of Stjernhjelm 
Buraeus studied all the sciences then known to mankind, 
and confounded them all m a sort of Habbmical cultus 
of his own invention, a universal philosophy m a multi- 
tude of unreadable volumes. But he was a patient anti- 
quarian, and advanced the knowledge of ancient Scandi- 
navian mythology and language veiy considerably Ho 
awakened curiosity and roused a public sympathy with 
letters , nor was it without significance that two of the 
^eatest Swedes of the century, Gustavus Adolphus and 
the poet Stgemhjelm, were his pupils The reign of 
paries IX saw the rise of secular drama m Sweden 
Tmo first comedy was the Twbe of Magnus Olai Astero- 
^eruB (d 164 <), a coarse but witty piece on the story of 
ty ramus and Thisbe, acted by the schoolboys of the college 
of Arboga in 1610 This play is the Ralpk 
Donim of Swedish hterature. A greater dramatist 
was Johannes Messenms (1679-1636), who, havmg been 
dwovered j^otting against the Government during the 
absence of Qustavus in Russia, ivas condemned to im- 
prisonment for hfe— that is, for twenty years ” Before 

professor in Upia, where his 
first histoncal Mmedy Diea. was performed in 1611 and 

witoStelb rf “ of Messemns 

history of his country m fifty plays , he 

rompleted and produced six These dramw a?e not 
1 arranged, but they form a little body of 

^metW lyrics he introduces have 


plays were all acted by schoolboys and university youths, 
and when they went out of fashion among these classes 
the drama in Sweden almost entirely ceased to exist. 

Two historians of the reign of Charles IX, Erik Goransson 
Tegel (d 1636) and Aigidius Girs (d. 1639), deserve 
mention 

The reign of Qustavus Adolphus was adorned by one Stjem 
great writer, the most considerable in all the early history hjohn 
of Sweden The title of “ the Pather of Swedish Poetry ” 
has been universally awarded to Goran Lilja, better known 
by his adopted name of Georg Slgernhjelm (1598-1672) 

This extraordmary man was bom at VPika in Dalecarlia 
on the 7tli of August 1598 He took his degree at 
Greifswald, and spent some years in travelling over 
every quarter of Europe On his return he attracted the 
notice of Gustavus Adolphus, who gave him a responsible 
post at Dorpat in 1630, and raised lum next year to the 
nobihty After the king’s death Christina attached him, 
as a Ibnd of poet-laureate, to her court in Stockholm 
His property lay in Livonia, and when the Russians 
plundered that province in 1656 the poet was reduced 
to extieme poverty for two or three jears He died at 
Bronkeborg in Stockholm on the 22d of April 1672 
Stjernhjelm was a man of almost universal attainment, 
but it 18 mainly in verse that he has left his stamp upon 
the literature of liis country He found the language 
rough and halting, and he moulded it into perfect smooth- 
ness and elasticity His master Burreus bad written a 
few Swedish hexameters by way of experiment S^eru- 
hjelm took the form and made it national His greatest 
poem, Hercfides, is a didactic allegory in hexameters, 
written in very musical verse, and with an almost Oriental 
splendour of phrase and imagery In its faults as well as 
Its beauties the stjle of S^ernhjelm reminds us of that of 
his great Dutch contemporary VondeL He was certainly 
influenced by a writer a few months older than himself, 
the German poet Martin Opitz The Heieules, which 
deals with the familiar story of the dispute for the hero 
between Duty and Pleasure, was first printed, at Upsala, 
in 1663, but was finished some years earlier Brollop»- 
Beevais IkuglommeUe, a sort of serio-comic epithalamium 
in the same measure, is another very brilliant work of 
Stjernhjelm His masques, Then fdgne Cupido (“ Cumd 
Caught") (1649), FreehHifl ("The Birth of Peace”) (1649) 
and Paimamis Trvumpluxm (1651), ^vere Tmtten for the 
entertainment of the queen, and have a charming lyncal 
lightn^ He can scarcely, however, be said to have been 
succe^ul in his attempt, in the first two of these, to 
introduce unrhymed song measures Stgemhjelm was an 
active philologist, and left a great number of works on 
mnguage, of which only a few have ever been pnnted, 
of earliest Swedish dictionary, 
pubhshed in 1643, and a work on mathematics entitled 
Archimedes Be/oimatus No brighter inteUectual fimire 
arose in Sweden tUl the beginning of the 19th centvny 

T to be the first Swedish poet Rosen 

may be rontested by a younger man, but a shghtly eariierhane. 
writer, Gustaf Eosenhane (1619-1684), who^TOs a 
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bane As personal friends and pupils of the former, 
the brothers Columbus deserve special attention Each 
Avroto copiously in verso, but Johan (1640-1684) almost 
entirely in Latin, while Samuel (1642-1678), especially 
in his Odx SwtMcxy showed himself an apt and fervid 
imitator of tho Swedish hexameters of S^emhjelm Of a 
rhjming family of Bjarne, it is enough to mention one 
member, Urban Hjarne (1641-1724), who introduced the 
new form of classical tragedy from France, in a species of 
transition from the masques of S^ernhjelm to the later 
regular rhymed dramas His best play was a Rositmmda. 
Lars Johansson (1642-1674), who called himself “Luci- 
dor tho Unfortunate,” has been the subject of a whole 
tissue of romance, most of which is fabulous It is true, 
however, that he was stabbed, like Marlowe, in a mid- 
night brawl at a tavern His poems were posthumously 
collected ns Flowers of Sehcon, Phtcled and JDislnbuted on 
va7tout occasions bij Lucidoi the Unfortunate Stripped 
of the myth which had attracted so much attention to his 
name, Lucidor proves to be an occasional rhymster of a 
very low order Haquin Spogel (1646-1714), the famous 
archbishop of Upsala, wrote a long didactic epic in ale\.- 
andrines, God!s Labour and Rest, with an introductory 
ode to the Deity lu rhj med hexameters. He was also a 
good writer of hymns. Another ecclesiastic, the bishop 
of Skara, Jesper Svedberg (1663-1735), wrote sacred 
verses, but is better remembered as the father of Sweden- 
borg Peter Lagerlof (d 1699) cultivated a pastoral vein 
in his Ehsandta and Lvalhs , he was professor of poetry, 
that IS to say, of the art of v\ riting Latin verses, at Upsala 
Olof Wevionms (1656-1690 ?) published his Sinne-Afvel, a 
collection of graceful miscellaneous pieces, in 1684, in an 
edition of only 100 copies Its existence was presently 
forgotten, and the name of Wevionius had dropped out of 
the history of literature, when Hanselh recovered a copy 
and reprinted its contents in 1863 We have hitherto 
considered only the followers of Stjernhjelm, we have 
now to speak of an important writer who followed in the 
DiTil- footsteps of Bosenhanc Gunno Eurelius, afterwards en- 

stjema noblcd with the name of Dahlstjerna (1061-1709), early 

showed an interest in the poetry of Italy In 1690 he 
translated Guarini’s Pastor Ftdo, and in or just after 1697 
published, in a folio volume without a date, his Kwiga- 
Slald, the first original poem in ottava j ivia produced in 
Swedish This is a bombastic and vainglorious epic in 
honour of Charles XL, whom Eprehus adored , it is not, 
however, without great ments, richness of language, flow- 
ing metre, and the breadth of a genuine poetic enthusiasm 
He published a little collection of lamentable sonnets 
when his great master died Eurelius struck the lyre 
several times in honour of Charles XIL, but these poems 
have all perished. He was a true patriot, and grief at 
the defeat of Poltava is said to have cost him his life. 
Johan Humus (1679-1713), called the “Prince of Poets,” 
published a collection entitled Ditdmm, in which there is 
nothing to praise, and with him the generation of the 
17th century closes Talent had been shown by certain 
individuals, but no healthy school of Swedish poetiy had 
been founded, and the latest imitators of Stjernhjelm had 
lost every vestige of taste and independence 

In prose the 17th centuiy produced but little of import- 
ance in Sweden Gustavus Adolphus (1694-1632) was 
the most polished writer of its earlier half, and his 
speeches take an important place m the development of 
the language The most origmai mind of the next age 
Rudbeefc. was Olof Eudbeck (1630-1702), the famous author of 
Atland er Manhenu He spent nearly all bis life in 
Upsala, buildmg anatomical laboratories, conducting 
musical concerts, laying out botanical gardens, arranging 
lecture rooms — in a word, expending ceaseless 


Mergy on the practical improvement of the university 
Ho was a genius in all the known branches of learmng 
at twenty-three his physiological discovenes had made 
him famous throughout Europe His Atland (or Atlanr 
ilia) appeared in four folio volumes, in Latin and 
Swedish, in 1679-98, it was an attempt to summon all 
the authority of the past, all the sages of Greece and the 
bards of Iceland, to prove the inherent and indisputable 
greatness of the Swedish nation, in which the fabulous 
Atlantis had been at last discovered It was the literaiy 
expression of the majesty of Charles XI, and of his 
autocratical dreams for the destiny of Sweden From 
another point of view it is a monstrous hoard or caim of 
rough-hewn antiquarian learmng, now often praised, some- 
times quoted from, and never read Olof Verelius (1618- 
1682) had led the way for Eudbeck, by his translations 
of Icelandic sagas, a work which was carried on with 
greater intelhgence by Johan Feringskjold (1654-1720), 
tho editor of the Heimslnngla. The French philosopher 
Descartes, who died at Christina’s court at Stockholm in 
1650, found his chief, though posthumous, disciple in 
Anders Eydelius (1671-1738), bishop of Lund, who was 
the master of Dalin, and thus connects us with the next 
epoch Charles XIL, under whose special patronage 
Eydelius wrote, was himself a metaphysician and physio- 
logist of merit. 

A much more brilliant period followed the death of 
Charles XII The influence of France and England took 
the place of that of Germany and Italy The taste of 
Louis XIV , tempered by the study of Addison and Pope, 
gave its tone to the academical court of Queen Ulnca 
Eleonore, and Sweden became completely a slave to the 
periwigs of literature, to the unities and graces of classical 
France Nevertheless this was a period of great intel- 
lectual stimulus and activity, and Swedish hterature took 
a solid shape for the first time This Augustan period in 
Sweden closed somewhat abruptly about 1765 Two 
writers in verse connect it with tho school of the preced- 
ing century Jacob Frese (1691-1729), whoso poems 
were pubhshed in 1726, was an elegiacal writer of much 
grace, who foreshadowed the idyllic manner of Creutz. 
Samuel von Triewald (1688-1743) played a very imper- 
fect Dryden to Dahn’s Pope He was the first Swedish 
satirist, and introduced Boileau to his countrymen His 
Satire upon our Stupid Poets may still be read with 
I entertainment Both in verse and prose Olof von Dahn Di?in 
(1708-1763) takes a higher place than any writer since 
Stjemhjelm He was inspired by the study of his great 
Enghsh contemporaries His Swedish Argus (1733-34) 
was modelled on Addison’s Spectator, his Thoughts about 
Critics (1736) on Pope’s Fssag on Criticism, his Tale of a 
Horse on Sw ift’s Tale of a Tub Dalin’s slyle, whether in 
prose or verse, was of a finished elegance His great epic, 
Swedish Fieedom (1742), was wntten in alexandrines of 
far greater smoothness and vigour than had jireviously 
been attempted When in 1737 the new Eoyal Swedish 
theatre was opened, Daliu led the way to a new school of 
dramatists with his Bignhilda, a regular tragedy in tho 
style of Cr6billon p^ie In his comedy of The Fnnous 
Man, he introduced the manner of Moli6r^ or more pro 
perly that of Holberg His songs, his satires, his occa- 
sional pieces, without displaying any real ongmalily, show 
Dahn’s tact and skill as a workman with the pen He 
stole from England and. France, but with the plagiarism 
of a man of genius , and his multifarious labours raised 
Sweden to a level with tho other hterary countnes of 
Europe They formed a basis upon which more national 
and more scrupulous writers could build their various 
structures. A foreign critic, especially on Engl^h one, 
will never be able to give Dalm so much credit as the 
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Swedes do , but he was certainly an unsurpassable master 
of pastiche 

The only poet of importance who contested the laurels 
of Dalin was a woman Hediig Charlotta Nordonflycht 
(1718-1763) was the centre of a society which ventured 
to rival that which Queen Ulrica hleonore created and 
Dahn adorned Both groups were classical in taste, both 
worshipped the new lights in England and Franco Fru 
Nordonflycht wrote with facility and grace , her collection 
of lyrics, The Sorrowing Twtledove (1743), in spite of 
its afiectation, enjoyed and merited a great success, it 
was the expression of a deep and genuine sorrow — ^the 
death of her husband after a very brief and happy married 
life. It was in 1744 that she settled in Stoc^olm and 
opened her famous literary salon She was called “The 
Swedish Sappho,” and scandal has been needlessly busy in 
giving point to the allusion It was to Fru Nordenflycht’s 
credit that she discovered and encouraged tho talent of 
two very distinguished poets younger than herself, Creutz 
and Gyllenborg Gustaf Fihp Creutz (1729-1786) was a 
Finlander who achieved an extraordinary success with his 
idyllic poems, and in particular with the beautiful pastoral 
of Atit ock Camilla, long the most popular of all Swedish 
poems In 1763, the year of the death of Dalin and of 
Fru Nordenflycht, Creutz ceased to write, having been 
appointed minister to Spain , he gave up poetiy for poli- 
tics Gustaf Frederik Gyllenborg (1731-1808) nas a 
less accomplished poet, less debcatc and touching, more 
rhetorical and artificial His epic Taget ofver Balt (“ The 
Expedition across the Belt") (1786) is an imitation, in 
twelve books, of Voltaire’s Hennade, and deals with tho 
prowess of Charles X. It is impossible to read it Ho 
wrote fables, allegones, and satires. He outhved hia 
chief contemporaries so long that tho new generation 
addressed him as “Father Gyllenborg" Andera Odel 
(1718-1773) wrote in 1739 the famous “Song of Malcolm 
Sinclair,” the Stndaxrsmia The Tvntera of verse in this 
period were exceedingly numerous, but it cannot be need- 
ful, in a sketch of this kind, to preserve the minor names 
prose, as was to be expected, the first half of the 
18th century was rich in Sweden as elsewhere Tho first 
Swedish novelist was Jakob Hennk Mork (1714-17G3) 
His romances have some likeness to those of Eichardson 
they are moral, long vrinded, and slow in evolution, but 
written in an exquisite style, and with much knowledge 
of human nature Adah ih och Gothilda, which went on 
appearing from 1742 to 1745, is tho best known, it was 
Mowed, between m9 and 1768, by Theda. Jakob 
Walkuberg (1<46-1( <8) described a voyage he took to 
the ast Indies and China under tho very odd title of Mm 
Son pd Galyan (“ My Sou at the GaUeys a work fuU of 

humour and wiginahty m have already indicated that 
Hahns activi^ in prose was scarcely less abundant or less 
mentorious tlmn that m verse Ho wrote au important 
Mstoiy Sw^en down to Charles IX. His contemporarv 
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genius in the whole century, but he wrote almost entirely 
in Latin The two great Swedish chemists, Torbern Olof 
Bergman (1736-1784) and Karl Vilhelm Schccic (1742- 
1786), flourished at this time In pathology a great 
name was left by Nils Eosdn von Rosenstcin (170G-1773), 
m navigation by Admiral Fredrik Henrik nf Chapman 
(d 1808), in philology by Karl Aunvillius (d 178C) But 
these and other distingmshcd savants uhoso names might 
be enumerated scarcely belong to the history of Su cdish 
literature Tho same may bo said about that marvellous 
and many-sided genius, Emanuel Swedenborg (1G88- 
1772), who, though tho son of a Swedish poet, preferred 
to prophesy to the world in Latin (see SvvTDENnoiiG) 

What IS called tho Qustavian period is supposed to 
commence with tho reign of Qustavus IIL in 1771 and 
to close with the abdication of Qustavus IV in 1809 
This period of less than forty years was particularly nch 
in hterary talent, and tho taste of tho people in literary 
matters widened to a remarkable extent Journalism 
began to develop, the Swedish Academy was founded, 
tho drama first learned Vo flourish in Stockholm, and 
literature began to take a clinractcristically national 
shape This fruitful period naturally divides itself into 
two divisions, equivalent to tho reigns of tho two kings. 

The royal personages of Sweden have commonly been pro- 
tectors of literature, they have strangely often been able 
men of letters themselves Gustavus ITL (1740-1792), 
the founder of tho Swedish Academy and of the Swedish 
theatre, was himself a playwright of no mean ability 
One of his prose dramas, Sin Brahe och. Johan Ggllen- 
ttjerna, held the stage for many years In 1773 the king 
opened the national theatre in Stockholm, and on that 
occasion an opera of Thetis ock Belie was performed, 
wntten by himself In 1 786 Gustav us created the Swedish 
Academy, on tho hnes of tho French Academy, but with 
eighteen members instead of forty Tho first list of 
immortals, which included the surnvors of a previous 
ago and such young celobntics ns Kollgren and Leopold, 
embraced nil that was most brilliant in the best society of 
Stockholm, tho king himsolf presided, and won the first 
prize for an oration The pnncipal writers of tho reign 
of Gustavus in bear tho name of the Academical school 
But we must first consider a writer of gemus who had 
nothing academical in his composition 

MiUol BeUman (1740-1795). the most original Bellman 
end one of the most able of all Swedish writers, was an 
improvi^tore of the first order (see Belgian) Tho not 
ot to dithjframbic hymns sounded a strange note of 
nature amid the conventional music of the Gustavians 

nkn Oxenstjerna 

Gyllenborg, was a descnptivo 
idyUist of grace Ho translated Baradtse Lost A vwiter 

KellSenTmfTroKf’S Johan Henrik KcUgmn. 

time (see 

Keimeen) He was the first wnter of the end of the 
wntuy m Sweden, and the second undoubtedly was Karl Leonoli 
(1766-1829), “the blind sej TmesiJs 
^opold, who hved on to represent the old school in the 
mtot of romantic times. Leopold was nS equal to 
KeUgren in general poetical abihty. but he m 

Jdactic and satiric ':;mtmg He^’v^ot a LST th^ 
Bnebomiad, agamst a certain luckless Ppv “I 

a classic tragedy of Vtrainui 

Qudmund Goran Adlerbeth fl 761 i Ri 

and the author of translator, 

popular sentimental wntef ^ 

between 1792 and 170 s" ci, ” gracefol verse, chiefly 

Swedish Mrs Heis ^ oontemporanes , she is a 
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strange wandering life, and died, still joung, in 
oxtroine po\ort 3 ' His poems appeared in 1788 Tomas 
Tliorild (1759—1808) was a much stronger nature, and 
led tlio ro^olt against prevailing taste witli far more 
vigour But ho is an irregular and inartistic versifier, 
and It IS mainly ns a prose writer, and especially as a 
very original and courageous critic, that ho is now mainly 
remembored Ho settled in Germany, and died as a pro- 
fessor in Greifswald Karl August Ehrensiard (1745- 
1800) may bo mentioned hero as a critic whose aims 
somewhat resembled those of Thorild The creation of 
the Academy led to a great production of msthetic and 
philosophical writing Among critics of taste may bo 
mentioned Nils ^on Rosenstem (1752-1824) , the rhetor- 
ical bishop of Linkopmg, Magnus Lehnberg (1768-1808) , 
and Ckmnt Georg Adlersparro (1760-1809) Kellgren 
and Leopold w ore both of them important prose writers 
The ovcollent Ijrical poet Frans Mikael Franzin (1772- 
1847) (see FnAxzLjr), and a belated academiciau Johan 
DumcI Valerius (1776-1852), fill up the space between 
the Gustavian period and the domination of romantic 
ideas from Germany It was Lorenzo Hainmarskold 
(1785-1827) who in 1803 introduced the views of Tieck 
and Schclling by founding the society in Upsala called 
“ Vittcrhotens Vauiier " (see H iJrarAHSAOLD) This passed 
away, but was succeeded in 1807 by the famous “Aurora 
forbundet,” founded by two youths of genius. Per Daniel 
Amadeus Atterbom (1790-1855) and Vilhelm Frederik 
Palmblad (1788-1852) These young men had at first 
to endure bitter opposition and ridicule from the academic 
WTiters then in power, but they supported this wuth 
cheerfulness, and answered back in their 


magazines, 

Polv/eni and Fo^foios (1810-1813) They were named 
“ Fosforisterna ” (Phosphonsts) from the latter The 
principal members of the school were the three writers 
last named (see Attekbom) and Karl Frederik Dahlgren 
(1791-1844), a humorist who owed much to the example 
of Bellman Fru Juha Nyborg (1785-1854), under the 
title of Euphrosyno, was their tenth Muse, and wrote 
agreeable lyrics. Among the Phosphonsts Atterbom was 
the man of most gemus On the side of the Academy 
they were vigorously attacked by Per Adam Wallmark 
(1777-1858) One of them, Atterbom, eventually forced 
the doors of the Academy itself 

Jn 1811 certain young men in Stockholm founded a 
booiety for the elevation of society by means of the study 
(jodiic pf Scandinavian antiquity This was the Gothic Society, 
Sooittj which began to issue the magazine called Jdnna as its 
organ Of its patriotic editors tho most xirorainent was 
Geljcr Enk Gustaf Geijer (1783-1847), but he was presently 
joined by a young man slightly older than himself, Esaias 
•regndr Tegn4r (1782-1846), afterwards bishop of Vejjto, the 
greatest of Swedish writers (see Geijer and TEGHi^m) 
Even more enthusiastic than either in pushing to its last 
extreme the worship of ancient myths and mannora was 
Per Henrik Ling (1776-1839), now bettor remembered 
AS the father of gymnastic science than os a poet. The 
Gothic Society eventually included certain younger men 
than these — ^Arvid August Afzelius (1786-1871), the 
first editor of tho Swedish folk-songs, Gustaf Vilhelm 
Gum'elms (1789-1877), who has been somewhat pre- 
tentiously styled “Tho Swedish Walter Scott,” author of 
the historical novel of Toid Bondt , Baron Bernhard von 
Beskow (1796-1868), lyrist and dramatist, and Karl 
August Nicander (1799-1839), a poet who approached 


was archbishop of Upsala, and in 1819 ho published the 
national hymn-book of Sweden, now officially used in all 
churches , of the hymns in this collection, one hundred 
and twenty si\ are written by Wallin himself 
From 1810 to 1840 W'as the blossoming time in 
Swedish poetry, and there were several writers of distin- 
guished merit who could not be mcluded in either of tho 
groups enumerated above Second only to Tegncr in 
genius, the brief life and mysterious death of Enk Johan sta 
Stagnolius (1/93—1823) have given a romantic interest toaol 
all that IS connected with his name. His first publica- 
tion was tho epic of Vladimir the Gieat (1817), to this 
succeeded the romantic poem Blanda His singular 
dramas. The Bacchantes (1822), SiguidBing^ which was 
posthumous, and The Mattyis (1821), are esteemed by 
many critics to be his most original productions His 
mystical lyrics, entitled Liljor % Saion (“Lilios in Sharon”), 
and his sonnets, which are the best in Swedish, may bo 
lecommendod as among tho most doheate products of tho 
Scandinavian mind Stagnolius has been compared, and 
not improperly, to Sholloy Enk Sjoborg, who called Sjo: 
himsolf “Vitahs” (1794—1828), was another gifted writer 
whoso career was short and wretched A volume of his 
pooms appeared in 1820 , they are few in numbei and 
all brief His work divides itself into two classes — the 
ono profoundly melancholy, the other witty or boisterous 
Two humorous poets of tho same period who deserve 
mention are Johan Anders Wadman (1777-1837), an 
improMsatore of the same class as Bellman, and Kristian 
Enk Fahlcrantz (1790-1866), bishop of Vesterfis, whose 
humorous polemical poem of Noah's At I (1825) is a 
masterpiece. ' 

Among tho poets who have been mentioned above, tlio 
majority distinguished themselves also in prose But tho 
period was not ono m which Swedish prose shone with 
any special lustre Tho first prosaist of tho tune was, 
without question, the novelist Karl Jonns Ludvig Aim- Aim 
qvist (1793-1866), around whose oNtraordinary personal 
character and career a mythical romance has already 
collected (see Auuqvist) He was encyclo])n:dic in his 
range, although his stones preserve most chaim , on what- 
ever subject he wrote his stylo was always exquisite 
Frederik Cedorboigh (1784-1835) revived tho comic 
novel in his Uiio von Ttasenhetg and Ottar Tt ailing The 
historical novels of Gumiclius have already been alluded 
to Swedish history supplied themes for tho romances 
of Count Per Georg Sparre (1790-1871) and of Gustaf 
Henrik Mellin (1803-1876) But all these writers sink Freili 
before the sustained popularity of tho Finnish poetess 
Fredrika Bremer (1801-1865), whose stones have reached 
farther into tho distant provinces of the world of letters 
than the writings of any other Swede except Tegncr (see 
BreiiIEr) She was preceded by Sofia 2iolow, afterwards 
Baroness von Knorring (1797—1848), who wrote a long 
series of aristocratic novels 

At the beginning of the romantic period a high position 
was taken as an independent thinker by Benjamin Hoijcr 
(1767-1812), who owed much at tho outset to Kant and 
Fichte Geijer also distingmshed himself in jihilosophical 
wnting, but the most original of Swedish plulosophers 
has been Itristofer Jakob Bostrom (1797-1866), a pen 
patotic talker, who wrote little, but wliose svstein has 
been reduced to hteraturo by IC Clntaon (1827-1859), 
Professor Axel Nyblmus (b 1821), and other disciples 
A polemical writer of great talent was Magnus Jakob 
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Crasenstolpe (1796-1865), of whose work it has been said 
that “ it IS not history and it is not fiction, but something 
bnlhant between the one and the other ” As an historian 
of Swedish literature Per Wieselgren (1800—1877) has com- 
posed a valuable work, and he has made other valuable 
contributions to history and bibhography In history we 
meet again with the great name of Geijer, with that of J onas 
Hallonbcrg (1746-1834), and with that of Anders Magnus 
Stnnnholm (1786-1862), whose labours in the field of 
Svsedtsh history a ere extremely valuable. Geijer and 
Strinnholm prepared the way for the moat popular and 
perhaps the greatest of all Swedish historians, Anders 
Fryxell (1795-1881), whose famous ur Svemht 

Hislonai appeared m parts during a space of nearly sixty 
years, an extraordinary example of persistent and unmter- 
rupted work As a legal historian the first place is easily 
maintained by Karl Johan Schlyter (b 1796) Hans 
Jarta (1774-1847) was a statesman who wrote with 
ingour on economical subjects In science it is only 
possible to mention the celebrated names of Jons Jakob 
Berzelius (1779-1848) the chemist, Ehas Fries (1794- 
1878) the botanist, Karl Adolf Agardh (1786-1859) 
the physiologist, and Sven Nilsson (1787-1883) the 
paleontologist 

In the generation which has just passed away, the first 
jioet of Sweden, without a rival, was Johan Ludvig 
lluneberg (1804-1877), who divides with Tegn6r the 
highest honour in Swedish hteratore (see HmrEBEBo) 
The other leading verse wnters were Karl Vilhelm Bottiger 
(1807-1878), the son in law and biographer of Tegn4r, 
Johan Borjesson (1790-1866), the last of the Phosphonsts, 
author of larious romantic dramas, Vilhelm August von 
Braun (1813-1860), a humorous lyrist, ‘“Mis Quahs,” 
whoso real name was Karl Vilhelm August Straudberg 
(1818-1877) , and August Teodor Blanche (1811-1868), 
the popular dramatist But Euneberg is the only great 
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poetic name of this penod. In prose there was not even 
a Euneberg Novel-writmg was sustained at no very 
high level by Karl Anton V7etterbergh (b 1804), who 
called himself “Onkel Adam,” by Emihe Carl4n (b 
1807), Avhose autobiography has lately appeared, by Oskar 
Patnek Sturzen-Becker, “Orvar Odd,” (1811-1869), by 
August Blanche, and by Mane Sofia Schwartz (b 1819) 
Lars Johan Hierta (1801-1872) was the leading journalist, 
Johan Hennk Thomander, bishop of Lund (1798-1866), 
the greatest orator, Mattlbos Alexander Castr6n (1813- 
1852) a prominent man of science, and Karl Qnstaf af 
Forsell (1783-1848) the principal statistician of this 
not very bnlhant period Elias Lonnrot (1802-1884) 
18 distinguished as the Finnish professor who discovered 
I and edited the Kalevala It is impossible to give an 
exhaustive list of names m so short a sketch as this 
Swedish hterature is not in a very lively condition at 
the present time. The most popular hving poet is the 
Finn, Zakris Topehus (b 1818) Of a higher artistic 
ment are the finished lyrics of Count Karl Snoilsky (b 
1841) King Oscar IL (b 1829) is a genuine poet of the 
second order, as his father Charles XV was of the third. 
Karl David af Wirsdn (b 1842) is an active wnter on the 
conservative sida The best hving author of Sweden is 
undoubtedly Viktor Eydberg (b 1829), who has written 
masterly novels and historical works The latest influ- 
ences from Denmark and France are begmmng to be 
represented by Strindberg the novelist, and by Fru A. 
Ch Edgren, the most successful Swedish dramatist of the 
moment The revival of hterature which has been so 
marked in the other two Scandinavian countries has not 
yet spread into Sweden 

Anlhonitea — P Hanselli, SarrOade Piilerhetsardeim fr&n Shem 
Ml Balm , B E MaliUBtrom, ffrunddragen af Svenska 
^ttwietens Mistona^ P TVieselgren, Svenges Stima Biteralur , 
Warburg, SvmsL BittercUurhistona t Sammandrag (E. W 6 ) 


SWEDENBOEG, or Svedbeeg, Emaitukl (1688-1772) 
was born at Stockholm January 29, 1688 His father. Dr 
^per Sv^berg, subsequently professor of theology at 
Upsala and bishop of Skara, was a pious, learned, and a 

of heterodoxy, 

and behoved himself to be in constant mtercourso wi4 
angels. Emanuel shared as a child his father’s piety, and 
tos parents thought that “angels spoke through him” 
His education embmeed the Latin, Greek, and Hebrew 
languages, and, above all, mathematics inth the natural 
sciences, but stems to have been cunously defective in 
eo ogy Endowed with unusual intellectual powers and 
acquired vast stores of learning 
faoso branches Having completed his umversity 
wurso at Upsala, in 1710 he commenced the customary 
European tour, visiting England, HoUand, France, and 
Oermany, studjing rapeciallj natural philosophy, though 
dtcrnating It with the composition of Latin verees, httJe 
Of the poet as there was in his nature In 1716 he 
returned to Upsala, and deiotcd himself to natural science 

puten IVom 1716 ri?lTh: 

called Da:dalus Hyp^ 

tions andTsSven^’ 

Cliarlr-sMT ...i, in 1<16 ho was introduced to 
college of assessor in the Swedish 

wl/nt the kings si^m ifTrcdmlshaAvT^^®^ 
ofmichinc.i for the transwrt of wi 


ouarjes All (qjueeii IJlnca elevated him and his famil' 
to the rank of nobihly, by which his name was change! 
from Svedberg to Swedenborg The next years 
devoted to the duties and studies connected with hr 
office, which involved the visitation of the Swedish 
Saxon, Bohemian, and Austrian mines In 1724 he wai 
^ered the chair of mathematics in the university oi 
Uprola, which he declined GraduaUy his inquiring anc 
philosophical mind led him to wider studies than those ol 
his prof^ion. ^ early as 1721 he was seeking to lav 
the foundation of a scientific explanation of the universe 
when he publish^ his Frodromws Frtnctptontm Senm 
Aaiurahum Md had already written his Fnnapui in its 
faret form Tl^en years later, in 1734, appeared in 

^ Mxneralia, the first 
^luch (his Pnmnpta) contamed his view of the 

Cavsa Fvnah Creat 

’lotits wlucli trG&ts f til 1 

among other works^his r^ults of his inquiries, 

don, 1740-411 nnf? P ^^nomta Fegnt Animahs (Lon- 

London, 1745) 

/ a jirofound change was coming over 
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luni, ^^luch \\&s to make of the scientific inquirer the super- 
natumliat prophet Neither bj gconictncal, noi phjsical, 
nor inctaph} steal principles had lie succeeded in reaching 
and grasping the infinito and the spiritual, or in elucidat- 
ing their relation to man and man’s organism, though ho 
had caught glimpses of facts and methods which ho 
thought onlj required confirmation and development 
Late in life he nroto to Oetinger that “he nos introduced 
bj the Lord first into the natural sciences, and thus pre- 
pared, and, indcccl, fiom the jcai 1710 to 1744, when 
hea\cn was opened to him ' Tins latter great event is 
described bj’ liim ns “ the ojicuing of his sinritual sight,” 
“the manifestation of the Lord to him in person,” “his 
introduction into the spiritual world” Before his illu- 
mination he had been instructed bj dreams, and enjojed 
ovtraordinnrj visions, and heard m 3 aterious coniersations 
According to his own account, the Lord filled him with 
His spirit to teach the doctunes of the New Church by 
the word from Himself, Ho commissioned him to do this 
w ork, opened the sight of his spirit, and so let him into the 
spintual world, permitting him to see the heavens and the 
hells, and to converse with angels and spirits for jears, 
but he never received anything relating to the doctnnos of 
the church from anj nngel but from the Lord alone whde ho 
was reading the word (Tiuc CluifUan Sehtjton, No //9) 
Ho elsewhere speaks of his office ns principally an opening 
of the spiritual sense of the word His friend llobsnhm 
reports, from Swedenborg’s own account to him, the cir- 
cumstances of the first evtraordinary rev elation of the Lord, 
when He appeared to him and said, “ I am God the Lord, 
the Creator and Hedeemer of the world I have chosen 
thee to unfold the spiritual sense of the Holj Scripture 
I w ill Myself dictate to thee vv hat thou shalt w rite ” From 
that time he gave up all worldly learning, and laboured 
Bololv to ovi»und spiritual things But it was some time 
before he became quite at homo in the spintual vvorld 
In the year 1747 ho resigned his post of assessor of the 
college of mines that ho might devote himself to his higher 
vocation, requesting only to he allowed to receive as a pen- 
sion the half of his saJarj Ho took up ofresh his study of 
Hebrew and began his voluminous works on the interpreta- 
tion of tiio Scriptures The principal of these is the ArMnct 
Ca'Iesha in eight quarto volumes, which he printed m Lon- 
don botvveeu 1749 and 1756, professing to have derived 
the whole of it by direct illumination from the Almigiity 
Himself, and not from any spirit or angel His later work 
J)e Ccelo et de Info no (London, 1768) consists of extracts 
and portions of the Arcana His MS 
Exidreata, expounding the doctrines of tho New Church, 
prepared in 1757-59 In 1763 appeared lus Sapimtia 
Anqehca de Emno Amoi e et de Emna Sapieiiiia, containing 
the most philosophical brief account of the principles of the 
Now Church The long list of his subsequent wTitings will 
hp found in the works mentioned below His ^ 

vfas spent alternately in Sweden, HoUand, and London, m 
the composition of his works and their PoW^tion till his 
death, which took place in London, March 29, 1 m- 

TTn THIS a man who won tho respect, confidence, and love of all 
came into contact with him Though people ” 

li 7 s Visions thov feared to ndiculo them in his presonto His 
mir of hf^vas wi^lo m the extreme . his d.etcons«tcd chiefly 
of Wd aid milk and largo quantities of colfee Ho paid no 
attention to the distinction of daj and night, and somohmcslaj 
for Ktoir in a trance, while hw servants wore often dis 
SlWat nStbi heanngwhat ho called his conflicts vntli evil 
BOints But\i8 intercourse with spirits was often 

rw a-sH .in... .J.V. 


eluded that two of them Imd “no other foundation than common 
TO|)ort (ganeme Sage) " See Kehrhach’s edition of Kant’s IWume 
nnes Onsterschen (Leipsic, 1880) 

Swodouboig’s thoosopliic svstem is most hnefl) and couipichcu 
sivclj presented in Ins JDmne Lore and Pivtiic Jl isdmn Tlio 
point of view from which God must ho regarded is that at Ilia 
being tho Divine Man His esse is infinite love , Ihsnianif&station, 
form, or body is infinite w isdom Div luo loi e is tlio self subsisting 
life of tho universe From God cuiunatcs a divine splioro, which 
appears lu tho spiritual world as a sun, and from this spintual sun 
again proceeds tlio sun of tho natural world Tlio spintual sun is 
the source of love and intelligence, oi life, ami tho imttiml sun 
tho source of nature, or tho receptacles of life , tho first is aliv o, 
tho second dead Tho tw o w orlds of nature and spirit aro perfect^ 
distinct, but they are intimate!} related by analogous substances, 
laws, and forces Koch has its atmospheres, waters, and enrtlis, 
but in tlio one the} arc natural and in the other spnitiinl In God 
there are three inliinto and iincrented “degrees”^ of being, and in 
ttmii and all things corresponding three degrees, fmito nnu created 
They are love, wisdom, use, or end, cause, and ofleet Tho final 
ends of all things aio lu tho Divine Mind, the causes of all things 
in tho spintual world, and their olfccts in tho natural world H} 
a love of each degree iimu comes into conjunction with thorn and 
the worlds of nature, spirit, and God. Tlit end of creation is that 
man ina} liavo this conjunction and boeomo tho imago of liis 
Creator and creation In man aro two recoptaelos for God,— tho 
will for dnino love and tho uiiderstnnding for divine wisdom, 
— that love and wisdom flowing into both so that thej Ivocoino 
Iiumaii Before tho fall this inlliix was free and unhuidcrod, and 
tho conjunction of man with God and tho creation comidcte, but 
fioni that time tho connexion was intemipted and God had to 
intorposo b} successive disiiensations At last tho power and 
influoiico of the spirits of darkness, with whom man associatos 
himself by his sin, became so great that tlio existence of tho 
human race was tlirentoncd, and Jehovah was necessitatril to 
descend into nature to restore tho connexion between Iluiisolf and 
lie could not come in His unveiled Divimtv , for tho “ hells ’ 
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Wa^vn rofcronco to one of these instances admite 
^Sanahon than the supernatural one Tlio philosopher kant wm 

fiteUoK bTthom in 1768, but m 1706, after further inquiries, con- 
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vfoiild ha%o then ponshtd, whom ho did not seek to destroy nut 
only to subjugate Another piirnose of Jehov ah a incarnation was 
tho mouifeatation of His divine love more full} than over before 
Swedenborg wholly rejects tho orthoilox doctrine of atonemont, 
and tho unity of God, ns opl»sod to his idea of tho tnnity of tho 
cliurch, 18 au essential feature of his teaching Another distinc 
tivo feature is that Jehovah did not go back to heaven witliont 
leaving behind Him a visiblo representabv e of Himself in tho w ord 
of the Scripture Tins word is an eternal incarnation, with its 
threefold Boiiso— natural, spiritual, celcstml And Sweden boig is 
tho divmcly commissioned expounder of this threefold sense or the 
word, and so tho founder of the Now Church, the paraclete of the 
last dispensation That ho might jicrceivo oiid undorsteiid the 
snintiwl and tho celestial soiisos of tho word ho eiyoj pd immediate 
revelation from tho Loivl, was admitted into the angelic world, mid 
had committed to him tho koj of ■■correspondonees’ with which 
to unlock tho dmno treasures of wisdom Swwtenhorg clnniied 
also to have learnt b} his admission into tho spiritual world the 
true states of men in the next life, tho scoiieiy and ociupalious of 
heaven and hell, tho true doctrine of Provulenco, the origin of ®v ik 
the sanctity and perpetuity of niamago, and to hav o been " " 
of tho "loat judgment," or tho second coming of tlio ^nl, which 
took nlncTiii the venr 1767 It was then that the Now Clmrch 
or the Now Tcnisnlcm, was inangiinitcd, and 
to bo the divincl} appointed iirojihet and teacher of its doctrines, 
wnd maintained that lus revelations excel all 

Siredcnborgtanxsm — Swodonborginnism, as profcMcd h} Sweden 
borg’s followers, is based on tho telief of Swedenborgs clai^ lo 
ha^ w itncssod tho last judgment, or the second advent of 
vnth tho inauguration of tho Now Church thrcragb tho now 8>«teni 
of doctnno promulgated by him and derived from tlio Scnjitnrcs, 
mto^hrtnJrscnso of winch l.o was tho flmt to ho introduced 
Tho dootnucs of tho Now Clmrch are those of tho f^l'riua 

tCvrord as revealed to Swedenborg, who rocoivcd them into his 
undemteudm. and^mld^^^^^^^^ 

tUat in Him there is tho Tniutj of Fatlicr, Son, and I^Iv 
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keep God s commandments and lovo Him and His kin^om, and 
hell of those nlio lo\o thcmsolvcs and the world, (6; that the 
spiritual world— hcavon and licll— holds the same relation to the 
natuial woild and its inhabitants as tho soul to the bod}, bung 
in and around tho natural world and its life, and that after tho 
death of tho bod}r tho spint continues to Ino in tho spiritual world 
it had pro\ lously though unconsuousl} inhabited Sw cdcnboigiiiis 
now constitute a widcl} spread and considtrable socict}, with a 
regularly constituted ecclesiastical organization and a zealous 
missionai} nctiMty Soon aftor Swedenborg’s death students of 
ins works in England and Sweden began to transhto them from 
tho Latin and to spread his news First in tiiiio and nctiuli 
amongst theso early Swedcnboigians was the Itci John Uiowes 
reetorof St John s, Manchester, who translated tho whole of stitnl 
treatises. The first public meeting of Swcdcnhorgians, from which 
dates tho foundation of tho society, was held in London Dccciii 
hor 5, 1783, and was attended b} iiic jtersons The sciKiration of 
tho societ} from the “old church” ns a rtligions l)od\, with its 
distinct creed, worship, and ecclesiastical organization, took place 
Maj 7, 1787. and its first place of worship was in Great haslcniap, 
London Tho first general confcrcnco of tho How Church was held 
April 17, 1780, in this chapel, wlicn a senes of resolutions coiicrni 
mg tho creed, tho sacminoiits, and ecclesiastical order of the souita 
wero ndoptccL At tho samo time churches began to he fortnul 
inaanous towns in Eimland and in Amcnca Towards the tiid 
of tho centur} Swedenborg’s doctniics obtained a eonsidctable 
degree of acceptnuco on tlio Continent, seiiarato societies liniing 
arisen here and there Jlcantime tlio Mniichcsler I’nnlingSocieta, 
under Mr Clowes, printed and distnbutcd Swcdciiboigs works In 
largo numbers. In 1810 a London Printing Socict} was ibnned, 
which has been vor} octno in the same wa} to the prcstnt time 
In 1817 a contention of tho linericaii Hew Church was lieid in 
Philadelphia, which gate proof of tho growth of the bodt in the 
United States. The sanio }car tho tenth general coiifircncc of 
tho Enghsh section of tho church ttas uttended b} tweiit} seten 
delegates and niimstcrs of tarious societies, and in 1821 there were 
nptTards of fift} two of these in Great Britain At the general 
confarence ui 1885 it was reported that there were sut} fue 
societies or cluirehcs m Great Dntani connected with the con 
forenco, haling 5700 registered iiioinbcrs, tho net inerea.>.o of the 
}ear being 119 The names of thirt} two ordatned ministcpi 
appear in tho report, tho imcstinonts of the cocief} amount to 
i60,458, and there are a dozen educational and misaionan iiistitii 
tions in connoaou witli it Some of tho Hew Church da} sihools 
aro amongst the laigcst and most oniciont in the kingdom 1 lom 
tho samo report it appears that tho How Church has societies or 
institutions in most Bntish colonies ns well as m the pniicipal 
rountnes of Europe Tho report of tho General Com oiition of the 
Hew Jerusalem in tho Unitod States, 1885, giits tho names of 110 
societies in Amenca, with ncarh tho samo iiumlter of ordiimn 
mmisters In Ital}, Sweden, and Prussia there is a Swcdciilwrc 
mission sustainod by help from England and Amcnca In South 
Germany thcro o\ist congregations of tho How Church, and tho 
librarian of the unnersit} ot Tubingen, Dr Immanuel Tafol. was 
exceedingly active unbl his death (1863) in tho puhlicnlion and 
toiisintion of Swedenboig s works, and in tho uudication of tho 
dootrmes of the How Church In Austria, Noma} , and Switzerland 
also there are congregations. But, in addition to full comerts to 
Sw^enbormnnism, a considerable mimbor of prominent theologians 
ted other thinkers have ^n attracted by Swcdenboig’s work! and 
am oxtraiagant anthroiwmorpliism. 
the mechanical matenalism, tho theological narrowness, tho wild 
Mlcgoruuig. tho entire abi^nco of historical kuowlcdg?, and tlio 
® ’>w»)8toin,— in a WOKl 

S roHo'vcrs,-imist bo olftns.vi 



Moroll ma} bo given os proof of this Such think^ w er^ttrnrt, i 
by one or more of the dominant and pen ading pnnmiilcs or 
cics of his oUraordinary inmd For lie fciriflio d d no^n^ 

communications with the unseen wn5,r i + ® '1"“^} ''ild 
moral and mtellectual revolt “"‘•'’a ^ deep 

traditional orthodox! while hia Jmitional forms of 

shallow intellcctuahsm of the rabonahstsoa/rnimi" ‘‘•’“'^'■‘1 

mi Amataitd by Dr R L ^fel iST a f “**"*Wi Colteeltd, T^ntlaM 

‘Fndbh Hr.. avals Swedenbonr « 



nnite ISCG rewritten In ISOTiind In iiuia ?_ '•nUngi, by Wnilam 

Columb^ » by tl S lAeVirS 

^wetlcnbd^s theofoff\ conaistine of extraefa In' handbook of 


the Per SenincI Unnen Irnndon, lp«a llricf aunttnariei of tiN eyr'rm and 
iriilinfts nre zlrrn In nil tlicnlmie bletmtplilcs and In idnund Swifts Jfanu'it 
ef tte Dertrinn t-f tht tnr CIvrth, I.(indon, 1“- lini>nrtatii rriil'inri fnia 
Indrntndent imlnli iif view arc ‘Imennrl Sin ilenWp,“ In lltt I 
1 etlnr. Mat ISUI, “Tlic My.Ilo ” In Itncrsoii* Pq rtftrtotitt Hn> 

Kant a r<ne;«r r/nrs Gtiirrfffrri I'l'" fllir best < dtti n byKihtlach Irflf^lr 
l‘*iO) llmlcr a *• 1 mannrl Swrdi iiliorj. “ In III. tiraiUiUlffrlr tml 

Gfich ml xll |ip Oo mtt f rui luet 'iutilrt’.) rj; t*lnf luf-vmerd 

snii IrrAiJf/iif.j rnr A/rrAi", IS*7 t)i rmr s <?Mr’ it 1‘rt T n ,>lunrti iff 
pp res C7 1 or tlir Iil.liiiy (if Swidriil ircUnl.m nrll ' aii t rfjroi rflk' 
Jtrumlfm Churth In I njl ini, liirriri nril (t'rr / Jr^i ly I 1» rt Illi In-atslt 
cdilrdli) I Vaililir UPinlt l'■rI The ili rf apol jnr Ir wi rt I. 'icli’'- a Vf 'Jf 
lOllicd ■‘•‘•I, Lonilnn s^ ngo luittanf i rrlrif, \p 11 I b.) 
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SWIIT, ft Inrd so mlled from (ho extreme sjittd of its 
flight, which ajipTienth cvcttds tli.it of nil} nthir Ilritish 
hpccic®, the J/triimlo iijm* of Lininiisnml Ci/>'"-hn uput 
or viUHiniit of motlcrii ornithologists, who iitito fit Iftst 
learned Hint it has onl} an outward ru-tmhlancc hut no 
near nlhnily to tho Sw iu.»)W ('/«/»',}» 729) or its nlhcd 
A\(.ll known ns a summer xi'itor throughout the greater 
part of ] iirope, it is one of the hit st to return from 
\fnca, niul its stnj in the emiiitr} o? its hiilh is of the 
shortest, for it genemll} disajipe its fr'>ni 1 ngluml stry 
earh in Auenst, though o< e-a,sioiialI} to 1> been for cien 
two months hter 

'1 ho Swift l■omml>llh rhoo ts Its III ting pbr. in hob timnrtnc 
(Tiisof huihlingi, I'lii arnvKi in tin fvi of a ((uim oriidi a 
holliiw tm, will M tst it with tin nriominoihtioii it rii[uir . fins 
imkul IS not imioh mux d.r} lulnnl fiimtion t • jt rl it>, 
oiijiositioii, ami inmbxtmn, h {Mirnnnid on tb. wing sud tiii 
tis\ eiulutioiis Ilf tills binl in the nir, win n it n msins for J onn 
together, are the ndmintioii of nil who witiu s tlirn ilioiigh 
lonsiihralih isrgir tlnii n Snllow, It can W tnxvnr <1 nt n 
disiance h s h} it. s.^ than Ij, its is nilnr sliij. 'J Ik Jjtad 
scateih projects from tlm nutumr ouMin i' the (s iiil.d i mgs, 
wltieh form an nlmost loiitimnuH mrii,nt right nngtis towhieb 
extend tilt Inxli and tail, n i milling tin. handli of tin tn* iiitic 
euttnig I nift ii.ial in wsu-il tnde. wlnh tl i i mgs up , i,t tin 
Wade The mode eif flight of the two Innls i. also miJigi, that of 
the Ewaft Ik mg iimeli mor Mtadi, and, rapid a* it i®, ordiimnls 
irco from jcrl s Ihe wlmh pluina„i,i\repi a guiuli whiti patih 
under the ilmi is n soot\ hlai k, hut Jo sj nboie Ihnugli its 
actual hreedni„ jihci s are li\ no im in® niiiiu’'ous its rxtnuuJinan 
speed and disiiirsiic liiibits make tin' Siift WnlOv distnbatcil , 
and thiougliniit Ingland ttaml} a Mimmers daj jriwts wathout 
Us Wing seen in most plans A hirgar sistus c* ineH<t or 
C «J/iiiii(v, With the lowir parts diuli white, wlmli has iti, homo 
111 luniii of 111 !) mniinlamoiis jearts of erntril and soiithi in luroiie, 
liBsscitnil times lit cii olistried iii Britain, and two eXiiiiples ot a 
Miceies of a icri ilistmet g'tiius, .r/frtii//ii///ir (or Chnliint), whmh 
lues Us homo in nortliirn Ams, hut rrgulnrh emig-ratea. theiiev to 
s'uMnilio, liai 0 liccn ohtaincil in I nglaml (JVo /(Vi/ e jgso. 

Among other jK>cnliarUus the Swifts, os long ago described 
(proUablj from John IlunterV notes) li\ Hom«(P/iif imiw.lSl” 
PP 332 ef sfjy jd XII ), are uinarkahlc for the dculoiimcnt of 
tlicirsahinn glands, tlic biereiions of which sene in most smxics 
to gluo together the inatcrmls of which the ni~,ts an. comiWctl. 
and in tho sjiecics of the genus CoU.ifnhn fonn nimrot the wholi 
aulstance of the Rtmeture These are the “ctliWr’ nests so 
^ '-jncurcs as an iiigTidieut for smiii, and 

tlicir composition, though announced inmii teats hiucc bi Homo 
(lit viipm) whoso etatement was confimieil b\ Bernstein ( fr' i.x 

ww lit I'l’ furOrmtheUn,,,, Jsr.j,^ 

pp 111-119), has ot late liceii iieedlesisU doubted in faaonrof tho 
popular bcliof that thc\ wen inado of some kind of sea lu^ i/ar 
or other i egolablo matter collected hj the birds * 1 1 ma\ be hoped 

V ff’ ■‘®-^’’)J*«o»'-ttlcd that (lUcstioM for all 

Uin ^ i consist cssmtlnlh of inncs srcixfe'el 

punt}, for tho} arc often intcnmxed walfi kathcilnml niWf" 
substances The Sw ifts that constnict theso" '^l?t.l 
a genus Col/M. of which the nests form 

buttho} inhabit clnofl} tho islands of flL /nT n n«certnin, 

of Pallas So n*an\ authors ltn\n h ■\jHh Uioi/ir»iif?ocirM 

the genus C/ia-luni to Stcniiciis m ascnlicd tho foundation of 

amiw to state tniuS Lr “"I 1825 that it nmi not bo 
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islands of tho Pacific so far is the hfarqucsos, — one species ocenr 
Mg in the hill-counhy of India. Tlicj breed in caics, to which 
tlioy resort in groat numbers, and occupy them jointly and jot 
altornatou witli Bats — tho niauiuials boiug tho lodcfors by day and 
tlio birds by night ^ o o j j 

The genus Gypsehts, as noted by Wiiliighby, with its 
Amencan ally Panyptila, exhibits a form of pedal struc- 
ture not otherwise observed among birds Not only is 
tho hind-toe constantly directed forwards, but the other 
three toes depart from the rule which ordinarilj' governs 
the number of phalanges in the Bird’s foot, — a rule which 
applies to even so ancient a form as Aicha.opte)yx, (see 
Bmns, vol lu p 728), — and in tho two Cypselmo genera 
just named the series of digital phalanges is 2, 3, 3, 3, 
instead of 2, 3, 4, 5, which generally obtains m the Class 
Aves Other Swifts, howcier, do not depart from the 
normal arrangement, and tho exception, remarkable as it 
IS, must not bo taken as of more i alue than is needed for 
the recognition of two sections or subgenera admitted 
by Mr Sclator in his monognphical essay on tho Family 
(^Proc Zool Society, 1865, ^ip 503-617) There seem to 
bo about half a dozen good genera of Cypselidt, and from 
fifty to sixty species Their geographical distribution is 
much tho same ns that of the lln undintdm (cf Swallow', 
tU supta ) , but it should be alwajs and most clearly borne 
in mind that, though so like Swallows in many respects, 
the Swifts have scarcelj anj part of their structure which 
IS not formed on a different plan , and, instead of any near 
afiimty existing betw con the two groups, it can scarcely 
bo doubted by any unprejudiced iniestigator that the 
Cvpsehdx not only differ far more from tho Hti undimdeu 
than the latter do from anj other Family of Passei ct, but 
that they belong to what in the present state of ornitho- 
logy must be deemed a distinct Order of Birds — that 
which in the present senes of articles has been called 
Picaiiiu That the relations of tho Cyp^ehdi to the 
TrocMxda (cf HmiMiNG-BruD, vol xii pp 367 sq ) are 
close, as has been asserted by L’Hernunio and Nitzscb, Dr 
Burmeister and Prof Huxley, is denied by Dr Shufeldt 
(Proc Zool Society, 1885, pp 886-914:), but the views of 
the last have since been controverted by Mr F Lucas 
(Avl, 1886, pp 444-461) (a n ) 

SWIFT, JoxATn.v> (1667-1745), dean of St Patrick’s, 
the greatest satirist of his oivn or perhaps of anj age, was 
born in Hooy’s Court, Dublin, November 30, 1667 Like 
Pope’s, his family was of Yorkshire origin , m tho time of 
Charles I the representatii e of one branch had obtained 
a peerage, which expired with him The first of his own 
immediate ancestors known to us was a clergyman, rector 
of St Andrew’s, Canterbury, from 1669 to 1692, whose son 
succeeded him in that hving, and whose grandson was tho 
Eev Thomas Swift, vicar of Goodrich in Herefordshire, 
renowned for his eccentricity, his mechamcal ingenuitj', 
and, above all, his stubborn devotion to Charles I and the 
persecutions he underwent in consequence. Plundered 
thirty-six times, and ultimately ejected from lus hung, he 
died in 1658, leaving his thirteen children a small and 
greatly impoverished landed estate and the questionable 
advantage of a substantial claim on the gratitude of the 
restored sovereign More fortunate than most ruined 
cavaliers, his eldest son Godwin soon obtained the attorney - 
generalship of tho palatinate of Tipperaiy This piece of 
good fortune naturally attracted other members of the 
family across the channel, — among them Jonathan, one of 
the youngest of nine brothers, but already husband of 
Abigail Enoke of Leicester, a lady of ancient descent and 
means more limited than his oivn A student of law, but 

^ Mr H Prver has given one of tho latest ncconnts of some of these 
caves in North Borneo {Proc Zool Soeictt/, 1886, pp- 632-638), which 
maj he read to advantage. 
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I never called to the bar, J onathan appears to have subsisted 
for some years on wundfalls and casual employments At 
[ length (1666) he became steward of tho King’s Inns (an- 
swering to tho Inns of Court in England), an oflioe of small 
emolument Two years afterwards ho died suddenly, 
leaving an infant daughter and a widow pregnant with the 
future dean of St Patrick’s So embarrassed had his circum- 
stances been that, although considerable debts weio owing 
to tho estate, Mrs Swift was for tho moment unable to pay 
the exiienso of his mterment Thus Sw if t’s first expei lenco 

of life was that of a dependant on the charity of his uncles, 
more particularly of Godw in , and the inei itablo bitterness 
of tho situation was aggravated by tho grudging manner 
in which tho Tipperaiy oflicial scorned to dole out his 
paisimonious help In fact, tho apparently prosperous 
relative was tho victim of unfortunate speculations, and 
chose rather to bo reinoached with ai arice than with im- 
prudence A virulent resentment became ingrained into 
the youth’s w hole nature, and, though ultimately acquainted 
with the real state of the case, ho never mentioned his 
uncle with kindness or respect Other lolatives did more 
to merit his regard. Yet ho took no pride in his Irish 
connexions or nativity, and a singular adventure m his 
infancy seems to have afforded him a pretext for msinuat- 
ing that he was really bom in England When he was 
but two years old his nurse, a native of ETiitehaven, 
was recalled to that town by an illness in her family So 
attached had she become to her charge ns to clandes- 
tinely carry him away with her Mrs Swift was induced 
to consent to his remaimng wuth her for a time, and 
tho child spent three years in Cumberland By his 
return his education had made considerable progress, and 
in tho next y'ear he was sent to tho grammar school at 
Kilkenny There can be no question as to tho author of 
Gullne) having been a lemarkablo child, but unfortunately 
only one anecdote of his school-day s has been presen ed 
It IS the story, graphically narrated by himself, of his 
having once invested tho w hole of Ins pocket money in the 
purchase of an old horse condemned to tho knacker’s yard, 
lus momentary triumph over his school-fellows, and his 
mortification on discovering the uselessness of lus acqui- 
sition, — an anecdote highly characteristic of his daring 
pride and ambition, and from which, instead of tho moral 
ho professed to discover, ho might have derived an augury 
of tho majestic failure of his life 
In April 1682 Swift matriculated at Trinity College, 
Dubhn, where he failed to distinguish himself “ By 
the ill-treatment of his nearest relations," ho says, mean- 
ing especially his uncle Godwin, “ho was so discouraged 
and sunk in his spirits that ho too much neglected lus 
academic studies, for some part of which ho had no great 
relish by nature , so that when the time came for taking 
his degree ns bachelor of arts ho was stopped of his 
degree for dulness and msiifiicioncy, and at last hardly 
admitted in a manner little to his credit, which is called 
in that college tpeciah gratia, February' 15, 1686” The 
college roll, nei ertheless, shows that tho only' subject 
in which Swift absolutely failed was natural 2 )hilosophy, 
lucluding mathematics, in which tho future author of the 
Voyage to Laputa was hardly likely to excel, nor is it 
siirimsmg that a student of fitful and unruly temperament 
should have performed his obligatory theme negbgentei 
His examination in Greek and Latin was satisfactory, and 
tho extent of desultory information eiinced by his wntings 
seems to prove that ho had always been an industrious 
reader His mortification made him reckless, and ho 
repeatedly underwent academic censure during tho next 
three years, though it is not certain whether some of the 
records supposed to apply to him do not in fact relate 
to his cousin Thomas -c-c-tt 
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la 1688 Swift quitted the university, and, after a brief 
residence with his mother at Leicester, entered the famil} 
of Sir IVilham Temple at Moor Parh, near Farnham, ns he 
declares for the advantage of Temple’s conversation, but 
at least partly as an amanuensis A distant relationship 
between his mother and Lady Temple appears to have 
recommended him to this post, which he found trying to 
Ins pnde and independence. Temple ■was, as Swift ad 
nutted, “a man of sense and virtue,” but his temper was 
eimlusive, his manners formal, and he had retired from 
pubhc affairs from self-regard and over-fastidiousness If 
he solaced lus voluntary ostracism by a comparison ■with 
the elegant retirement and lettered ease of Cicero, it did 
not therefore occur to him to compare his obscure Irish 
secretary with the Eoman orator’s amanuensis Tiro, who 
had, at least, mvented shorthand IVe, -who know that 
in the patron’s place the dependant would have governed 
the nation, need not be surprised at finding, full twenty 
years afterwards, the iron of servitude stdl rankling in the 
latter’s haughty souL He withdrew from Temple’s service 
on a prete^rt of ill health from May 1690 to August 1691, 
but returned, and undoubtedly made himself useful to his 
employer, who on one occasion rendered him the medium 
of a confidential communication to King 'William, who bad 
consulted Temple on the bill for triennial parliaments, then 
sanctioned by both branches of the legislature Swift did 
his best to enforce Temple’s arguments in favour of the 
measure, and was in after life wont to refer to the failure 
of his rhetoric as the most useful lesson his vanitj had 
ever received. Struck, it would seem, rather by the 
physical than the mental endomnents of the robust young 
Irishman, William offered him a troop of horse, a proposal 
which appears to have been subsequently commuted into a 
promise of ebareh preferment Swift had already (July 
1692) proceeded to the degree of M A at O-vford, and the 
execution of his design to embrace the ecclesiastical pro- 
fession was hastened by a quarrel with Temple, occasioned 
by the latter’s reluctance to contract any definite engage- 
ment to provide for him Throwing up his employment, 
he passed (May 1694-) over into Ireland, but found his 
^ews impeded by the refusal of all the bishops to ordain 
him without some certificate of the regularity of his deport- 
ment while in Temple’s family Five months passed ere 
he could bnng himself to solicit this favour from his old 
patron, which ho ultimately did in a letter submissive in 
appearance, but charged to the full ■with smothered rage 
and intense humiliation. Forgiveness was easy to one in 
Temple s place and of Temple’s disposition, and he not 
only despatched the requisite testimonials, bnt added a 
racommendation which obtained for Swift the linnu of 

Connor (Jauuaiy 

A 1 ^ m here was not fated to be of long 

dwtiOD 'Temple, who knew his value and had not parted 
with him ^Ihngly, soon let him underatand that a Sra 
^ as open to him, and Swift, whose resentment was cooled 
by time, and soothed by the acknowledgment of his value 
to his patron, r^ddy complied (May 1696) He continued 
IGM SirTlMham tiU the latter’s death in Januaiy 
disagreement troubled their intimac? 
and Temple bequeathed Swift the charge of editing hm 
la^nous but not an unprofitable commission 

of lus subseauci^^ib^nlf 

ho laid the 

reported to have read regularly 

and we have his own tnr > 

1691. “wntten and buraS Jnd ™ as 

all manner of snbiects than nppiio again, more on 

’The only relics of rtal. ^i ^ England ” 

my relics of these early days, however, belong to a 


I species of composition in which he was little qualified to 
* cvccl Ho has, indeed, a name among the poets of Lng- 
j land, but tbc merit of his verse is usually in the ratio of 
1 its approach to the ttrtno ptdcrtns Mistaking the nature 
j of his powers, he must needs begin with Pindarics, and the 
j result may be imagined Yet bis own simjilo account of 
bis feelings vvlnlc endeavouring comiK)«itiou proves that 
the mood was right though the channel was wrong and 
that there was error as well as truth in his 1 insnian 
Dryden’s severe and unforg-veii remark, “Cousin Swift, 
you Will never be a poet” Swift’s lirst jiro'c compon 
tion betrayed lus resentment In the o; th^ Jlvl ^ 
(1697), a satirical contribution to tbc controversy on the 
comjiaralive merits of the ancients and the moderns raised 
by Pcrrault, but with especial reference to the question of 
the genuineness of the letters of Phalanx, on which his 
patron Temple had taken the wrong side, Swift for the 
first and last time committed a plagiarism, and sought to 
conceal it by an untruth It is undoubtedly adapted, 
though certainly improved from. Be Callieres’s J/istoirc 
Poeiique de la Guerre nounllemml dcclaree tnire Its Aii- 
ciens ct Us ^fodenies Here al'o Ins sarcasm for tbc fiivt 
and lost time recoiled upon bimsclf Tlic satire against 
Dry den and Bentley wants, indeed, nothing but truth to be 
excellent, but tbc pictures of the former in Ins monstrous 
helmet and the latter in Ins patchwork mail yield in 
Indicronsncss to the idea of the author of the Pindanr Oth* 
presuming to ridicule the author of Absalom and AchiVt- 
phel, and the inglorious student of 'Trinity College, Dublin, 
challenging the first philologist of the ago on a question of 
classical scholarship It is, however, to his credit that his 

learning was greater than that of the other writers on Ins 
side and Ins pretensions loss Swift's next litcrarv labour 
was his edition of Temple’s posthumous work<», already 
mentioned They appeared with a dedication to King 
William, which was to have made the editor a jirchendarv 
A petition to this effect ini'camed, ns he nlwavs behoved, 
through the negligence or ill-will of tlic nobleman who 
undertook to present it Bo tins as it may, he Imd 
become too important to be ov crlooked, and soon obtained 
tbc post of secretary and clmplmn to Earl Bcrkclev, one 
of the lords lustices of Ireland The better half of this 
appointment, however, escaped him on his arrival in that 
country', Ins secretaryship being transferred to a Mr Bushe 
vvho, when Lord Berkeley Imd at length an opportuintv 
of recompensing Swift’s disappointment by the gift of 
the deanery of Deny, successfully exerted Ins inlluence 
m favour of another clergyman, who is asserted to have 
gained his interest by the judicious outlay of a thouMind 
ponnds With bitter indignation Swift threw up In® 
chaplaincy, but was ultimately reconciled to Ins patron bj 
the presentation to the rcctoiy of Aghcr, in yf^th, with 
the united virarages of Laracor and Bathbeggan For tlie 
first time m his life he might now call himself Ins own 
master, and had an opportunity of exhibiting, free from 
^picion of external constraint, that stern regard to duty 
which was not the l^st prominent feature of his character 

wbo,e laxity— m a pticstof an alien church, 

whose most energetic sen ants commonly succumbed to tbe 
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clerk Ttnrrao -n. V i > auci ou ouc occasion his 

evcrtionsin 

he eutirdy lacked th7 achievements, 
xweiy Jacked the fire, the self oblivion, tbe expansive 
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geniality of the orator Ho himself characterized his 
discoui'ses as “pamphlets,” and, if meant to imply their 
and and argumentative character, the criticism is just 
The author of the Talc of a Tvh, which ho Iiad had by 
him since 1G96 or 1G9S, must hai e felt conscious of powers 
capable of far more effcctn o overcise , and his resolution 
to o\chnngo dn init) for politics must appear fully justified 
on a comparison of these incoiiclusno cssajs with another 
performance of the same period The JJiscomse on the 
Di'tcttivon^ in Athens and Rome (September 1700), written 
in the IMiig interest, “without humour and without 
satire,” and intended ns n dissuasive from the pending im 
poachment of Somers and three other noblemen, recened 
the lionour, extraordinary for the maiden pubhcation of 
a j oung politician, of being generally attributed to Somers 
liinisclf or to Burnet, the latter of wliom found a public 
disaiowil necessary Three jears and a half later 
appeared a more rcniarkable work Clearness, cogencj, 
niasculiiic simplicity of diction, are conspicuous in the 
pamphlet, but true creatne power told the Talc of a Tub 
“Good God I whnt a genius I had when I wrote that 
book ! ’ was his own exclamation in his latter years. It 
i<5, indeed, if not the most amusing of Smft’s satirical 
works, the most strikingly original, and the one in which 
the compass of his pow ers is most fully displaj ed In his 

kindred productions ho rebes mainlj upon n single element 
of the humorous, — logical sequence and unrufUed gravity 
bridling lu an otherwise frantic absurdity, and investing 
it with an air of sense In the Tale of a Tub he lashes 
out in all directions The humour, if less cogent and 
cumulatne, is richer and more varied, the invention too, 
IS more daringly original and more completely out of the 
reach of ordinary faculties The supernatural coats and 
the quintessential loaf may bo paralleled but cannot be 
surpassed , and the book is throughout a mine of sugges 
tivencss, as, for example, in the anticipation of Carlyle’s 
clothes philosophy within the compass of a few lines At 
the same time it wants unity and coherence, it attains no 
conclusion, and the author abuses hisdigressne method 
of composition and his coniement fiction of hiatuses ^n 
the original manuscript The charges it occasioned of 
profanitj and irreverence were natural, but groundless 
There is nothing in the book inconsistent anth Swift’s 
professed and real character ns a sturdj Church of Eng- 
land parson, who accepted the doctrines of his church 
as an essential constituent of the social order around bun, 
battled for them avith the fidelitj of a soldier defending 
his colours, and held it no part of his duty to understand, 
interpret, or assimilate them „ , „ i. j 

wniig Before the publication of the Talc of a Tub, Swift had 
comitx taken a step destined to exercise a most important influence 
on his life, by innting two ladies to Laracor Esther 
nwL Johnson, a dependant of Sir William Temple’s (born in 
on the March 1681), whose acquaintance ho 
chnrch latter’s family, and whom ho has immortalized as otelia, 

came over with her chaperon, Mrs Dmgloy, and was soon 
permanently domiciled in his neighbourhood The melnn 
choly tale of Swift’s attachment will bo more convementlj 
narrated in another place, and is only alluded to here for 
the sake of chronology Mcanwlule the sphere of his 
intimacies was rapidly widemng He had been in England 
for three years together, 1701 to 170i, and counted Pope, 
, Steele, and Addison among his friends The success of 
Ills pamphlet gamed him readj access to all Whig circles , 


1 The name “ Stella ” is simplj n translntion of Esther Swdt lum 
ha\6le-\medthat Esther means “star” from the Elcmtnta Ltngiac 
perstew of John Grewes or from some Persian scholar, but he is 
moro likelj to have seen the otjTnologj in the form given from Jewish 
sources m Buxtorf s Lexicon, where the interpretation takes the more 
suggestive form Stella Venons ” 


wnt 


but already his confidence in that party was shaken, and 
ho was beginning to meditate that change of sides which 
has drawn down upon him so much but sucb unjustifiable 
obloquy The true state of the case may easily be collected 
from his nest publications — The Sentiments of a Church of 
England Man, and On the Reasonableness of a Test (1708) 

The Mtal differences among the friends of the Hanover 
succession were not political, but ecclesiastical From tins 
point of view. Swift’s sympathies were ontirelj with the 
Tories As a minister of the church he felt his duty and 
Ills interest equally concerned in the support of her cause , 
nor could he fail to discover the inei itable tendency of 
Whig doctrines, whatever caresses indiMdual AVliigs might 
bestow on individual clergymen, to abase tho Establish- 
ment as a corporation He sincerely believed tliat the 
ultimate purpose of freethinkers was to escape from 
moral restraints, and ho had an unreasoning antipathy 
to Scotch Presbjtenans and English Dissenters One 
of his pamphlets, written about this time, contains his 
recipe for tho promotion of religion, and is of itself a 
sufficient testimonj to the extreme materialism of his 
views Censorships and penalties are among the means 
he recommends His pen was exerted to better purpose 
in tho most consummate example of his irony, the Arffu 
ment against Abolishing Christianity About this time, 
too (November 1707), he produced his best poem, Baucis 
and Philemon, which, as he frankly tells us, owes very 
much to the corrections of Addison 
From February 1708 to April 1709 Swift was in Swi 
London, urging upon the Qodolphin administration the^^j' 
claims of the Irish clergy to the first-fruits and tenths 
(“Queen Anne’s bounty”), already granted to their -i, 
brethren in England having been selected for such ter- 

a commission shows that he was not yet regarded as 
deserter from the Whigs, although the ill success of his 
representations probably helped to make him one By 
November 1710 he was again domiciled in London, and 
writing his Journal to Stella, that unique exemplar of a 
giant’s playfulness, “which was written for one person’s 
private pleasure and has had indestructible attractiveness 
for every one since ” In tho first pages of this marvel- 
lously minute record of a busy life wo find him depicting 
the decline of Whig credit and complaining of the cold 
reception accorded him by Godolphm, whose penetration 
had doubtless detected the precariousness of liis allegiance 
Within a few weeks he had become the lampooner of the 
fallen treasurer, the bosom friend of Oxford and Boling- 
broke, and the writer of the Examiner, a journal ^tab- 
hshed as the exponent of Tory views (November 1/10) 

He was now a power in the state, the intimate friend and 
recognized equal of the first writers of tho daj, tho asso- 
ciate of numsters on a footing of perfect cordiality and 
familiarity “We were determined to have you,” said 
Bohngbroke to him afterwards, “you were the only one 
we were afraid of ” He gained his point respecting the 
Irish endowments, and, by his own account, his credit 
procured the fortune of more than forty desen ing or un- 
deserving clients The envious but graphic description of 
his demeanour com eyed to us by Bishop Kennet attests 
the real dignity of his jmsition no less than the airs he 
thought fit to assume in consequence Tho chcerfu , 
almost jovial, tone of his letters to Stella evinces his full 
contentment, nor was he one to be moved to gratitude for 
small mercies He had it, in fact, fnllj in his owm power 
to determine his relations with the ministry, and he ivouid 
be satisfied with nothing short of familiar “ 

oquabty His advent marks a new era lO English politi^l 
hfe, the age of public opinion, created bj the 

circumstances of the time, but 

accelerated by him By a strange but not nnfrcqnent 
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irony of fate the most impenons and despotic spirit of hia 
day laboured t6 enthrone a power which, had he himself 
been in authority, he would have utterly detested and 
despised For a brief time he seemed to resume the whole 
power of the English press in his own pen and to guide 
public opiniou as he would His services to his party as 
writer of the Examvnet, which he qmtted in July 1711, 
were even surpassed by those which he rendered as the 
author of telling pamphlets, among which The Condvd, of 
the Allies and Bemails on the Earner Tieaty (November 
and December 1711) hold the first rank. In truth, how- 
ever, ho was lifted by the wave he seemed to command 
Surfeited with glory, the nation wanted a convenient ex- 
cuse for relinquishing a burdensome war, which the great 
mihtary genius of the age was suspected of prolonging 
to fill his pockets The Whigs had been long in office 
The High Church party had denved great strength from 
the Sacheverell trial Swift did not bring about the 
revolution with which, notwithstandmg, he associated his 
name There seems no reason to suppose that he was 
consulted respecting the great Tory Strokes of the crea- 
tion of the twelve new peers and the dismissal of Marl- 
borough (December 1711), but they would hardly have 
been ventured upon if The Conduct of the Allies and the 
Examiners had not prepared the way A scarcely less 
important service was rendered to the ministry by his 
Letts} to the October Club, artfully composed to soothe the 
impatience of Harley’s e:^eme followers Ho had eveiy 
claim to the highest preferment that ministers could give 
him, but his own pride and prejudice in high places stood 
in his way 

uma Generous men like Oxford and Bolingbroke cannot have 
Jean been unwiUing to reward so serviceable a fnehd, especially 

of St ''^ben their own interest lay in keeping him in England 

P-itnck’s, Notwithstanding, therefore, some dubious expressions in 
foil of Swift’s letters, natural to the deferred hope, we need not 
mfnSj? r actually used their best efforts to obtain 

' for him the vacant see of Hereford Swift, however, had 
formidable antagonists in the archbishop of York, whom he 
had Bcandabzed, and the duchess of Somerset, whom he had 
satirized. Aune was particularly amenable to the influence 
of priestly and female favourites, and it must be considered 
a proof of the strong interest made for Swift that she was 
^entually persuaded to appoint him to the deanery of St 
Patoick’s, Dublin, vacant by the removal of Bishop Sterne 
to Dromore It is to his honour that he never speaks of 
the queen with resentment or bitterness In June 1713 
he set out to take possession of his digmty, and eu- 
countered a very cold reception from the Dubhn public 
The ffiMcnsions between the chiefs of his party speedilv 
recalled him to England He found affairs in a d^perate 
condition The queen’s demise was evidently at hand, 
and the same instinctive good sense which had ranged the 
nation on the side of the Tones, when Tones alone could 
terminate a fatiguing war, rendered itlVhig when Tones 
manifestly could not be trusted to mamtam the Protestant 
accession In any event the occupants of office could 
merely have had the choice of nsking their heads in an 
attempt to exclude the elector of Hanover, or of waitinw 

^ remained formidable could 

mm 


countenanced had he been prepared with anything in their 
place. Swift’s endeavours after an accommodation were 
as fruitless as unremitting His mortification was little 
likely to temper the habitual virulence of his pen, which 
rarely produced anything more acrimonious than the 
attacks he at this period directed against Burnet and his 
former friend Steele. One of his jiamphlets against the 
latter (The Public Spirit of the BVitys) was near involving 
him in a prosecution, some invectives against the Scots 
having proved so exasperating to the peers of that nation 
that they repaired m a body to the queeb to demand the 
pimishment of the author, of whose identity there could 
be no doubt, although, like all Swift’s writings, except the 
Pioposal foi the E-ctensioii of Religion, the pamphlet had 
been published anonymously The immediate withdrawal 
of the offensive passage, and a sham prosecution instituted 
against the printer, extricated Swift from his danger 

Meanwhile the crisis had arrived, and the discord of 
Oxford and Bolingbroke had become patent to all the 
nation Poreseemg, as is probable, the impending fall of 
the former. Swift retired to Upper Letcombe, in Berkshire, 
and there spent some weeks in the stnetest seclusion 
This leisure was occupied in the composition of his remark- 
able pamphlet. Free Thoughts on the State of Public Affavs, 
which indicates his complete conversion to the bold pobey 
of Bolingbroke The utter exclusion of Whigs as well as 
Dissenters from office, the lemodelhng of the army, the 
imposition of the most rigid restraints on the heir to the 
throne, — such were the measures which, by recommending. 

Swift tacitly admitted to be necessary to the triumph of 
his party H he were serious, it can only be said'that the 
desperation of his circumstances had momentarily tronbled 
the lucidity of his understanding, if the pamphlet were 
merely intended as a feeler after public opinion, it is 
surprising that he did not perceive how irretrievably he 
was rmning his fnends in the eyes of all moderate men 
Bolmgbroke’s daring spirit, however, recoiled from no 
extreme, and, fortunately for Swift, he added so much of 
his own to the latter’s MS that the author was obliged to 
recall a production which might not improbably have cost 
him his liberty and his deanery This incident but just 
anticipated the revolution which, after Bolingbroke had 
enjoyed a three days’ tnumph over Oxford, drove him 
into exde and prostrated his party, but enabled Swift to 
perform the noblest action of his life Almost the first 
acts of Bohngbroke’s ephemeral premiership were to order 
him a thousand pounds from the exchequer and despatch 
^ the most flattenng invitations The same post 
brought a letter from Oxford, sohciting Swift’s company 
in hm retirement, and, to the latter’s immortal honour, he 
hesitated not an instant in prefemng the solace of his 
ted to to „[ St Jokf m4 a few 7^ 

^ * T “d lu danger of his life, 

Si^tbeg^d to share his captivity, and it was only on 
the offer Wgdechned that he finaUy directed' his stem 
tow^tead, wltoto te wto to/ ,11 
^ft^on the exchequer was intercepted by the queen's 

These four bu^ years of Swift’s London life had not Utenuy 
been entirely en^ssed by pohtics First as the associate 
of Steele, mth whom he quarrelled, and of Addison whose 
esteem for him survived all differencfis xt 

intimate comrade of Pone and ArV,,^ as the janeous 

Homer contnhnf^ subscription for Pope’s 

and 
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establishing tlie Scnbleras dub, wnting Marttrms Set ib 
lerus, lus share in which can hare been but small, as well 
as John Bull, where the chapter recommending the educa- 
tion of all blue-ej'ed children in depravity for the public 
good must surely be lus His fugitive productions during 
this peiiod are very numerous, and mostly distinguished 
not only by pungent mt but by overflowing animal spirits 
The most celebrated are the cruel but irresistibly ludicrous 
satires on the astrologei Paitridge, a man in fact respect- 
able for lus sincero belief in his art, and no mean writer 
Many of his best poems belong to this period A more 
laboured work, lus Memotial to Harley, proposing the 
regulation of the English language by an academy, is 
chiefly remarkable as a pioof of the deference paid to 
French taste by tho most original Enghsh writer of his 
day His JItsiot y of iht Last Font Teat s of Queen Anne is 
not on ft level with his other pohtical wntmgs To sum 
up tho incidents of this eventful period of lus hfe, it was 
during it that he lost lus mother, alna 3 rs loved and dutifully 
' honoured, by death , his sister had been estranged from 
him some years before by an imprudent marriage, which, 
though making her a liberal allowance, ho never forgave 
tetcllaand The change from London to Dublin can seldom bo an 
Vuiessa. agreeable one To Swift it meant for the time the fall 
from unique authority to absolute insignificance All 
share m tho administration of oven Irish affairs was do- 
med lnm , every pohtician shunned him , and lus society 
hardly included a single author or wit At a later peiiod 
ho talked of “dymg of rage, like a poisoned rat in a 
hole”, for some time, however, ho was buoyed up^by 
feeble hopes of a restoration to England. So late as 1726 
ho was in England making overtures to Walpole, but he 
had no claim on ministerial goodwill, and as an opponent 
he had by that tune done lus worst By an especial 
cruelty of fate, what should have been the comfort became 
tho bane of his existence We have already mentioned his 
im itation of Esther Johnson and Mrs Dingley to Ireland 
Both before and after his elevation to tho deanery of St 
Patrick’s these ladies continued to reside near him, and 
superintended his household during lus absence in London 
Ho had frustrated a match proposed for Stella, and, with 
his c^ ident delight in the society of tho dark-haired, br^ht- 
eyed, witty beauty, a model, if we may take his word, of 
all that woman should be, it seemed unaccountable that ho 
did not secure it to himself by tho expedient of matrimony 
A constitutional infirmit}'hns been suggested as tho reason, 
and the conjecture derives support frorn several peculiarities 
in his WTitings But, whatever the cause, his conduct 
proved none tho less the fatal embittermont of his Me and 
SteUa’s and yet another’s He had al ways been nnlucky 
in lus relationswith thofairses Inl694hehad idealized 
as "Farina "a Miss Waring, who then discouraged his 
attentions, but two years later made him advances in her 
turn Swift’s mind had also changed, and ho could had 
no better way ont of the difficulty than an if ulting letter 
affecting to accept her proposal on terms which he knfv 
must put it out of the question Yarina was avenge by 
Vanesk who pursued Swift to far other purpose Esther 
Vanhomrigh, the orphan daughter of a commif oner of 
Irish trade, had become known to Swnft at tho height of 
his political influence He lodged close to her mother, and 
was a frequent guest at her table Vanessa inf nsibly 
became lus pupil, and he insensibly became the object of 
her impassioned affection Her letters reveal a spirit full 
of ardour and enthusiasm, and warped by that pervff 
bent which leads so many women to prefer a tyrant to 
a companion Swift, on tho other hand, was devoid of 
passion. Of friendship, men of tenfr regard, he was 
folly capable, but not of love Tlie spiritual realm, 
whether in divine oi earthly things -was a region dosed to 


him, where he never set foot. As a fnend he must have 
greatly preferred Stella to Vanessa , and from this point of 
view lus loyalty to the original object of his choice, wo 
may be sure, never faltered But Vanessa assailed him on 
a very weak side The strongest of all his instincts was 
tho thirst for imperious domination Vanessa hugged 
tho fetters to whi^ Stella merely submitted Flattered 
to excess by her sui render, yet conscious of his binding 
obligations and his real preference, ho could neither discard 
tho one beauty nor desert the other It is humiliating to 
human strength and consoling to human weakness to find 
the Titan behaving like tho least resolute of mortals, seek- 
ing refuge in temporizing, in evasion, in fortuitous circum- 
stance He no doubt trusted that his lemoval to Dublin 
would bring relief, but hero agam his evil star interposed 
Vanessa’s mother died (1714:), and she followed him 
Unable to marry Stella without destroying Vanessa, or to 
openly welcome Vanessa without destroying Stelln, ho was 
thus involved in tho most miserable embarrassment , still, 
for a tune he continued to temporize At length, unable 
to bear any more Stella’s mute reproach and his oivn 
consciousness of wrong, he gai o a reluctant consent to a 
private marriage, which, os at least tho weight of testimony 
seems to prove, though there is no documentary evidence, 
w'os accordingly performed This was in 1716 At tho 
same time he insisted on their union being kept a strict 
secret, justifying a demand really dictated by tenderness 
for Vanessa, and jierhaps by the unavow able reason to 
which allusion has been made, on the most futile and 
frivolous pretexts Never more than a nominal wife, 
the unfortunate Stella commonly passed for his mistress 
till the day of her death, bearing her doom with uncom- 
plaining resignation, and consoled in some degree by 
unquestionable proofs of the permanence of his love, if his 
feeling for her deserves tho name Meanwhile his efforts 
were directed to soothe Miss Vanhomngh, to whom ho 
addressed Cadenvs [Becanvs] and Vanessa, tho history 
of their attachment and the best example of his serious 
poetry, and for whom he sought to provide honourably in 
marriage, without either succeeding in his immediate aim 
or in thereby opening her eyes to the hopelessness of her 
passion In 1717, probably at his instancy she retired 
from Dublin to Marley Abbey, her seat at Celbndge Dor 
three years she and Swift remained apart, but in 1720, on 
what occasion is uncertain, he began to pay her 
visits. Sir AValter Scott found tho Abbey garden still full 
of lam els, several of which sho was accustomed to plant 
whenever she expected Swift, and the table at which they 
had been used to sit was still shown But tlie catostroiihe 
of her tragedy was at hand Worn out with his evasions, 
she at last (1723) took tho desperate step of w-nting to 
Stella, or according to another account to Snift himselh 
demanding to know tho nature of the connouon with 
him, and this terminated tho melancholy history ns with 
a clap of thunder Stella replied by the avonnl of her 
marnage, sent her rival’s letter to Swift, and retired ta a 
friend’s house Swift rode down to Marley Abbey wifo 
a terrible countenance, petrified Vanessa by his frown, 
and departed without a word, flinging down a P‘«k^ 
which only contained her oivn letter to Stelln 
died wnthin a few weeks Sho left tho poem and corre- 
spondence for publication The former aPPenred immj 
dtately, the latter was suppressed until it was publishc 

^^Fiv’o^wS' afterwards Stella followed Vanessa to the 
JsT The grief which the gradual decay o l*cr hea th 

evidently occasioned Swift is It is* a just 

centy of his attachment, ns ho unders ood it Itjs a jmt 

remark of Thackeray’s that ho eieiy where ^ 
recognizes her as his better angel, and dwells on her wit 
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and her tenderness with a fondness he never eaJnbits for 
any other topic. Yet he could never overcome his repug- 
nance to acknowledge their union till she lay on her death- 
bed, when he was heard by Mrs Whiteway (his cousin, a 
lady of fortune and talent, who, though not residing with 
him, superintended his household dunng his latter years) 
to say, “ 'IVell my dear, if you wish it, it shall be owned.” 
She answered, “It is too late” On January 28, 1728, 
she died, and her wretched lover sat down the same night 
to record her virtues in language of unsurpassed simplicity, 
but to us who know the story more significant for what it 
conceals than for what it tells A lock of her hair is 
preserved, with the inscription in Swift’s handwriting, 
most affecting in its apparent cyrucism, “ Only a woman’s 
hair'” “Only a woman’s hair,” comments Thackeray, 
“ only love, only fidehty, purity, innocence, beauty, only 
the tenderest heart in the world stncken and wounded 
and passed away out of reach of pangs of hope deferred, 
lo\e insulted, and pitiless desertion, only that lock of 
hair left, and memory, and remorse, for the guilty, lonely 
wretch, shuddering over the grave of his victim ” The 
more unanswerable this tremendous indictment appears 
upon the evidence the greater the probabihty that the 
evidence is incomplete Tout comprtndre t^est tout par- 
donnfr The hypothesis to which wo have referred must 
for e\ er remain an hypothesis, but better than any other it 
not only excuses but explams 
Between the death of Vanessa and the death of Stella, 
as though withheld by an evil fate until he could no longer 
enjoy them, came the greatest political and the greatest 
hterary tnumph of Swift’s life He had fled to Ireland a 
broken man, to all appearance politically extinct , a few 
years were to raise him once more to the summit of popu- 
lanty, though power was for ever domed him With his 
fierce hatred of what he recognised as injustice, it was 
impossible that he should not feel exasperated at the gross 
misgovernment of Ireland for the supposed benefit of 
England, the systematic exclusion of Inshmeu from places 
of honour and profit, the spoliation of the countiy by 
absentee landlords, the dehberate discouragement of In^ 
trade and manufactures An Irish patriot in the stnct 
sense of the term he was not , he looked upon the indi- 
genous population as conquered savages, but his pride 
and s^e of eqmfy alike revolted against the stay-at- 
home Englishmen’s contemptuous treatment of their own 
gamson, and he dehghted in findmg a point in which the 
triumphant faction was still vulnerable His Proposal for 
ike Universal Use of Irish Manufactures, published anony- 
mously in 1720, urgmg the Irish to disuse English goods 
bei^o the subject of a prosecution, which at length had 
to dropped A greater opportunity -n^as at hand. One 
of the chief wants of Ireland in that day, and for many a 
day afterwards, was that of small currency adapted to the 
daily transactions of life. Questions of coinage occupy 
a large part of the correspondence of the pnmate, Arct 
bishop Boulter, whose anxiety to deal nghtly mth the 
matter is evidently very real and conscientious There 
IS no reason to think that the English mlnistiy wished 
secret influences were at work, and a 
patent for supplying Ireland with a coinage rf copper 

intnnli ^ j « accruing from the difierence between the 
c?n? of the coins, about 40 per 

S xendM and the duchSs 

authoV wh^m^ ^ evidence against, the 

auuior. whom, Walpole was assured, it would then hav e I 


taken ten thousand men to apprehend. None could be 
procured , the pubho passion swept everything before it , 
the patent was cancelled. Wood was compensated by a 
pension , Swift was raised to a height of popularity which 
he retamed for the rest of his Me, and the o^y real 
sufferers were the Lush people, who lost a convemence so 
badly needed that they might well have afforded to con- 
nive at Wood’s ilhcit profits Perhaps, however, it was 
worth while to teach the English mmistiy that not every- 
thing could be done m Ireland. Swift’s pamphlets, written 
in a style more level with the popular mtelhgence than 
even his own ordinary manner, are models alike to the 
controversialist who aids a good cause and to him who is 
burdened with a bad one The former may profit by the 
study of his marvellous lucidily and vehemence, the latter 
by his sublime audacity in exaggeration and the sophistry 
with which he involves the mnocent halfpence in the 
obloqny of the nefarious patentee 
The noise of the Drapiet’s letters had hardly died away Gidhrer^ 
when Swift acquired a more durable glory by the publics- Travels. 
tion of Gulltver^s Travels m 1726 The work had been 
at least partly written by 1722, and the keenness of the 
sature on courts and statesmen suggests that it was planned 
while Swift’s disappointments as a pubhc man were still 
rankhng and recent It is Swift’s peculiar good fortune 
that his book can dispense with the interpretation of which 
it IS nevertheless susceptible, and may be equally enjoyed 
whether its mner meaning is apprehended or not It is so 
true, so entarely based upon the facts of human nature, 
that the question what particular class of persons sup- 
phed the author with his examples of folly or misdoing, 
however interestmg to the commentator, may be neglected 
by the reader It is also fortunate for him that in three 
parts ont of the four he should have enfarely missed “ the 
chief end I propose to myself, to vex the world rather 
than divert it ” The world, which perhaps ought to have ' 
been vexed, chose rather to bo diverted , and the great 
satirist hterally strains his powers ut puens placeat Few 
books have added so much to the innocent mirth of man- 
kind as the first two parts of Gulliver , the misanthropy 
IB quite overpowered by the fun 'The third part, equally 
masterly in composition, is less fehcitons in invention 
and in the fourth Swift has indeed earned out his design 
of vexmg the world at his own cost Human nature 
mdignantly rejects her portrait m the Yahoo as a gross 
hbel, and the protest is fully warranted An mtelhgence 
from a superior sphere, bound on a voyage to the earth 
might actually have obtained a fan- idea of average 
humanity by a preliminary caU at Lilhput or Brobdmgnag 
but not from a visit to the Yahoos While Gulliver m 
infinitely the most famous and popular of Swift’s works. 

It exhibits no greater powers of mmd than many others 
Ihe secret of success, here as elsewhere, is the writer’s 
marvellous im^perturbabihty in paradox, his teeming imag- 
ination and his ngid logic Grant his premises, and all 
the rKt foUows, his world may be turned topsy-tm-vy 

Tbl “ unchanged 

^e pa^ he to^ to be correct are evinced by the care 
with w^ch, as Prof. De Morgan has shown, he calcu 

7 ^ exaggeration were next displayed in his 1 
tteC/nWren ofplor ASle' 


{ latter 
, years 
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<igat7ist AhoUshng Chi istiamtg, and as great a masterpiece 
ot tragic as tlie latter is of comic irony Tlio Directions to 
Sei iKints in like manner derive tlieir overpowering comic 
force from the imperturbable solemmty with which all the 
misdemeanours that domestics can commit are enjoined 
upon them as duties. The power of minute observation 
displajed is most remarkable, as also in Polite Conveisa- 
tion (iratten in 1731, published in 1738), a surprising 
assemblage of the vulgarities and trivialities current in 
ordinary talk As in the Dncctions, the satire, though 
cutting, IS good-natured, and the piece shows more animal 
spirits than usual in Snuffs latter 3 ears It was a last 
flash of gaiety The attacks of giddiness and deafness to 
which ho liad ahvnys been liable increased upon him, and 
his literarj' compositions became confined to occasional 
verses, not seldom indecent and commonly trnial, with the 
exception of his remarkable lines on his own death and the 
delightful Hamilton's Baim, and to salhes against the Irish 
bishojis, in whoso honest endeavours to raise the general 
standard of their clergy ho could only sec arbitrarj inter- 
ference w ith indi\ iduals He fiercely opposed Archbishop 
Boulter’s plans for the reform of the Irish currency, but 
admitted that his real objection was sentimental the 
coins should bo struck as well as circulated in Ireland 
His exertions in repressing robbery and mendicancy were 
strenuous and successful His popularity remained as 
great as o\er, and, when he was menaced by the bully 
Bettesw orth, Dublin rose as one man to defend him He 
governed his cathcdml ivith great strictness and conscien- 
tiousness, and for j^rs after Stella’s death continued to 
hold a miniature court at the deanery But his failings 
of mind were exacerbated bj his bodily infiinuties, he 
crew more and more whimsical and capricious, morbidly 
suspicious and morbidly parsimonious, old friends were 
estranged or removed by death, and new friends did not 
come forward in their place For many years, neverthe- 
less he maintained a correspondence with Pope and Boling- 
brokc, and with Arbuthnot and Gay until their deaths, 
with such warmth ns to prove that an ill opinion of man- 
kind had not made him a misanthrope, and that human 
affection and svmpathj were still lerj necessary to him 
The letters become scarcer and scarcer with the decaj' 01 
his faculties, at last, in 1740, comes one to his best 
Dublin friend, Mrs, Whitewa.v, of heart-rending pathos — 
"1 liavo been leta nii'ioroblo nil mgbt, and today oxtromelj 
deaf and full o£ pun I nni so stupid and confounded that I cannot 
Lvnrcss tbo mortification I am under both of bodj and mind Au 
I Lx sal IS that I am not in torture, but 1 dadj and liourlj 
Lxneot It Prov let mo know liow your heallli is and j our faimh 
I^ardli understand ouo word I wntc lam sure 
1 cri A.W , ffcW and misoroble tlioi must be I am, for those few 
dais, lours entirelj, — Jonathan Suift. , 

•* III do not blunder, it IS Saturday, Julj 26, 1/40 

“ If I live tiU Monday I shall hope to see you, perhaps for the 

last time ” i j 

In March 1742 it was necessary to appoint guardians 
of Swift’s person and estate In September of the same 
Tear his phisical malady reached a crisis, from which he 
emerged a helpless wreck, with faculties paralysed rather 
than destroyed “He neier talked nonsense or said a 
foohsh thing” The particulars of Ins case have been 
investigated by Dr Bucknill and Sir William Wilde, who 
haie proved that he suffered from nothing that could be 
called mental derangement until the “ labj rinthme vert 
iCTO ” from which ho had suffered all his life, and which 
he erroneouslj attributed to a surfeit of fruit, produced 
paralysis, “a symptom of which was the not uncommon 
one of aphasia, or the automatic utterance of words 
ungoverned by intention As a consequence of that 
parahsis, but not before, the brain, already weakened bj 

?enilo decaj, at length gave W. J f '" 5 “ 

the dementia which preceded his death (Craik, Lije of 


Smft) The scene closed on October 19, 174o With 
what he himself described as a satiric touch, his fortune 
was bequeathed to found a hospital for idiots and lunatics 
Ho wus interred m his cathedral, m the same coffin os Stella, 
with the epitaph, written by himself, “Hic depositum est 
corpus Jonathan Swift, STB, hujus ecclesue cathedralis 
decam , ubi steva indignatio ultenus cor lacerare neqmt. 

Abi viator, et imitare, si poteris, strenuum pro virih 
hbertatis vindicem ’’ 

The stress which Sivift thus laid upon his character as Peisu 
an assertor of hberty has hardly been ratified by posterity, 
which has comparatively neglected the patriot for the 
genius and the wit Hot unreasonably , for if half his 
patriotism sprang from an mstinctive hatred of oppres- 
sion, the other half was disappointed egotism He utterly 
lacked the ideal aspiration which the patriot shohld 
possess his hatred of villainy was far more intense than 
his love of lurtue The same cramping reahsm chngs to 
him everj'nhero beyond the domain of politics, — in his 
leligion, in his fancies, in his affections At the same 
time. It IS the secret of his wonderful concentration of 
power he realizes everything with such intensity that he 
cannot tail to he impressive Except in his unsuccessful 
essay in history, he never, after the mistake of his first 
Pindaric attempts, strays beyond lus sphere never attemjits 
what ho IS not quahfied to do, and never fails to do it 
His wTitings have not one literary fault except their occa- 
sional looseness of grammar and their frequent indecency 
Within certain hmits, his imagination and invention are as 
active as those of the most creative poets As a master 
of humour, irony, and invective he has no siipenoi , his 
reasomng powers are no less remarkable w ithin their range, 
but he nevei gets beyond the range of an advocate Few 
men of so much mental force have had so httle genius for 
speculation, and he is constantly dominated by fierce in- 
stincts which he mistakes for reasons As a man the lead- 
ing note of lus character is the same, — strength without 
elevation His master pagsion is imperious pride,— the 
lust of despotic dominion He would have his snpenonty 
acknowledged, and cared little for the rest Place and 
profit were comparatively indifferent to him , he declor^ 
that he neier received a farthing for any of his works 
except GnUicei’s Tiavcb, and that only by Popes manage 
ment . and he had so httle regard for hterary fame that ho 
put his name to only one of lus imtmgs Contemptuous 
of the opinion of his fellows, he hid his virtues, paraded 
lus faults, affected some failings from which he was really 
exempt, and, since his munificent chanty could not bo con 
cealed from the recipients, laboured to spoil it by gratuitous 
surliness Judged bj some passages of his life be would 
appear a heartless egotist, and yet he was capable of the 
sincercst friendship and could never dispense ivith human 
sympathy Thus an object of pity as well ns awe, ho is 
the most tragic figure in our literature,— the onlj “an rf 
lus age who could be conceived ns affording » groundwork 
for one of the creations of Shakespeare “To think of 
him,” says Thackeray, “is like thinking of the rum of a 
great empire ” Nothing finer 01 truer could be said 

a corrcsiiondonco IS tho best authonli for Lis life Of Lis 
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m tbtee volumes. Invaluable m many Tespccts, it exhibited the 
process as vrell as the rcsnlt of biograpb}, and hence threatened 
to be too long 3Ir H Craik, succeeding to the post vacated by 
rorster s death, judiciously reduced the scale, and produced in 
one volume (1882) a irork which will long mok ns the standard 
one on the subject Itemarkable mono^phs on Sinft have been 
produced by Lrahe Stephen in the “ Men of Letters ” senes, Dr 
Johnson in the Lues of the Poets, Thackeray in the English 
Ewnounsts Mr Stephen is anxiously impartial , J ohnson’s acute 
ness IS penerted by his antipathy, Thackeray, ns is natural in 
a novehst, has dwelt disproportionately on tho romantic side of 
Swift’s history, and his pity for Stella and Vanessa forms too large 
an element m his gonenl judgment But lie has, better than anj 
one else, apprehended the fearfully tranic element in Swift’s character 
and fortunes Svnft’a early life has been carefully iniostigatcd bj 
Dr Barrett of Trinity College, and tho final epoch of his life bj 
Monck Mason and Sir "William IVilde His greatness is exaggerated 
and his faihnga are extenuated lu two bnlhant articles in tho 
Quarterly Bcoieio, vols cli and olvi hlinor pomts in his life and 
wntmM have received much elucidation from numerous inqturcrs, 
especially tho late Mr Charles Dilke and Colonel F Grant. Mr 
Stanley Lane Poole has edited selections from his works and cor 
respondence, inth oxcoUent notes and prefhccs, and has prepared 
a valuable bibhography (BO) 

SWIMMING AND DIVING In the case of man tho 
power of swimming is acquired, not natural As com- 
pared with tho lower ammals, to most of which it comes 
perfectly easily, he is at a disadvantage in its acquisition, 
owing not to his greater relative weight so much as to the 
position of hiB centre of gravity, along with tho fact that 
in the case of quadrupeds tho motions which serve to sup 
port and propel them in the water are very similar to those 
of locomotion on land No race of mankind, however, can 
be mentioned to which the art is unknown, and in many 
barbarous countries it is more widely diffused and carried 
to greater perfection than amongst the civilized nations of 
the world 

For learning to swim, a quiet sandy beach is the best 
place, as sea water la more buoyant than fresh. All arti- 
ficial aids, such 03 corks, air belts, cork jackets, inflated 
bladdere, and the like, may be aioided, they raise some 
parte of the body too high above and so sink others too 
far below the natural plane of flotataon, whereas the first . 
fundamental rule is that the mouth only should be above 
water, and the legs dose to the surface Belts, «Lc are 
also apt to become misplaced and so cause trouble and 
annoyance as well as danger It is best for beginners to 
take some instruction from a practical teacher, thongh 
many have become adepts by merely watching good per- 
formers Confidence in the floating power of the body is 
the first thmg to be acqmred. The easiest way of floating 
M to lie on the back (which should be slightly hollowed) 
the arms being stretebed out beyond the head but not bf ted 
out of the water this attitude not only facilitates resmra- 
Thfi of the lower limbs 

wavi" tbp 1 ^ toes also pointing side- 

ways, the hips rigid, so assistmg to keep the ]ms ud as close 

^ possible to the top of the water By easyShLg tS 

inll soon be convinced that, properly balanced 
lungs kept charged, the bodj' WSrS^ant 

To further enable him to realize that water is eonnWU 
of supporting tho human body, the learner may adopt the 
fol lomng plan Walk down ibe steps 

venture, till the water renoW®'’*'’? farther out at each 

tt. middle ot ar*jri?j;s *° ’"■i"? “•o 

objeet « « eo I* /»’»'! tie 

bommeeeeel 


times unjustly sot aside as tho “ old stroke *' It is neat, 
natural, and graceful enough, though neccssanly the slowest, 
from tho great resistance of tho chest to the water and the 
fact that part of tho arm stroke is negatived by its own 
movement Like walking in pedcstnnnism, howeter, it 
forms the groundwork of every other branch of tho art, 
and cannot safely be overlooked. The stroke is com 
menced by placing the hands intli the backs upward, and 
the wrists bent so that tho fingers u ill jioint to the front, 
tho insides of the WTist-joints between arm and thumbs 
touching the breast not loner Ilian 4 inches under natcr 
Begin the stroke by pushing tbo arms gently forward to 
tbeir full extent, kceiung tlio palms flat and Ibo fingers 
closed Now turn tbc palms of both bands outward, and 
make a strong stroke to tho right and loft by each arm 
through an anglo of 90’, in this part of the stroke tho 
two arms desenbo a semicircle, of which the head may be 
termed tbo centre. It must be most distinctly borne in 
mind that all depression of the liands will tend to raise 
tho body perpendiculorly, whereas tho only true position 
in swimming is the horizontal, which piopcls it forward 
To complete tho arm moiomcnt, bend tbo elbows back- 
ward and inward, until they come close to (but not neces- 
sarily tonclung) tbo sides of tbc body Carry tbc bands 
in a straight line edgeways to the jiosition from winch 
they started in front of the chest Simultaneously with 
tho stretching of tho hands from tho front of the b^y tho 
feet are struck out to tho utmost width in a nay cleft 
for them by' tbo toes As tho arms arc being brought 
round in tho Bcmicircular motion tho loner limbs arc 
stiffened and brought firmly together by grasping tbo 
water, so to speak, with tho whole of tho leg, more 
especially between the knees, ankles, and soles and toes 
of tbo feet. "Whilst thus inijiarting forward motion to 
the sinmmor, they finish m a straight lino bcliuid tho 
body Then, when tho arms are bent, and tbo bands arc 
being brought to tho front of tho body, tho knees are 
tnracd outward, heels kept together, toes also turned out, 
and tho feet are carried up to tho body and in this position 
are onco more ready for repeating themosements ns de- 
scribed. Beginners must be careful not to ninko tho arm 
movements quicker than those of the legs, and it must be 
distinctly remembered that the latter are the great iiro- 
peUers. Unison of tho movements as mentioned, and 
reg^arity in mch part of tho stroke, are indispensable to 
perfection All hurry and excitement must bo carefully 
avoided, and every complete stroke and kick gone about 
with mechanical precision and neatness The only part 
requiring strong muscular exertion being tbo closinc of 
the legs after they have been spread wide apart, -tho^one 
strong propelling elemenl^— every effort is to bo made to 
ensure correctness and power in its poriormZT Tbl 
arm movements should be easy and griccfnl, a^HcrlaSs 
or suddenness of motion being carefully avoided ^ 

Breathing should be unrestrained and natural without 
^sping, spnttenng, or short or sudden heaS A safe 

ward and round Then Ts^the liands are going outr 
always be thorongHy cleared 

arm g,rgki iJJ mtemi ft. 

fid«ee. Th“ to ISTS » <»»- 

-ine tyro should begin practice in water reaching 
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up to about tho upper part of the chest, turn his back j 
hhoicuarcl, take a long breath, and be gently backward in , 
tho water, keeping Iho hands on tho waist with tho elbows 
evtended out waul, tho chc^'t being expanded, and tho i 
breath held As one lies well back tho foot will bo lifted j 
off tho giound , thej should then bo spicad outw'urd as fai 
apart as possible, in tho same position as when they aro 
opened up in bi cast swimming Tho body and logs aro 
thus lying oxtonded at full length like tho letter Yj the 
logs forming tho branches or folk Now comes tho iiro- 
pclling part of tho movomont As in tho front stroke, 
the muscles mo sot, and tho legs are by one strong motion 
brought fu ml} and closely togothoi While this is being 
done the toes, b} a slight moiemcnt of tho ankle, are 
turned upw aid, and so, as tho motement is finished, tho 
great toes, imici ankles, and inside of tho whole log meet 
Tins motion, strongly but not jerkily executed, sends tho 
body forward, and, when tho impotus obtained is nearly — 
not quite — expended, tho logs aro bent, so tbat the foot 
aro drawn close up to tho trunk, with tho knees outward 
and hcols togethei Tho stroke is renew od by spreading 
apart, closing again, and so on Tho breath is exhaled 
when spreading and closing Iho legs, and inhaled as 
tho foot arc drawn up to tho body If greater speed is 
wanted, tho hands can bo used ns sculls by carrying them 
outward from tho body, but at tho same time lovol with it, 
palms facing downward When tho arms aro sufficiently 
extended to bo m a Uno acioss from hand to hand, tho 
wrists arc turned to allow of the palms of tho hands fac- 
ing toward the feet, thumbs upward Elbows, wrists, and 
hands arc now firmlj braced, and a strong pull towards tho 
logs IS made This is tho progress^ o motion, and should 
bo performed just as tho logs are being closed 

Another stjlo is to bond the elbows downward, so as to 
allow of tho hands being enmod upward along tbo sides of 
tho body, thumbs inward, and palms facing tbo bottom 
of tho water tho hands have been carried up to 

tho nrmpits they arc spread apart to tho full extent of the 
arms, and the propelling part is porfoimed ns in the other 
method by pulling strongly toward tho logs. 

A still more pow crful stroke, and one used at competi- 
tions, IS accomplished hy carrying the hands up to tho 
armpits, as described in last method , then, turning tho 
w rist so as to allow of tlio palms of tho hands facing up- 
ward, point tbo fingers in tbo direction of progress, stretch 
both arms as far ns possible in a lino with tho body and 
hoyond the head, and turn tho wrists half round, until the 
liands aro back to back, thumbs upward Tho propelli^ 
action is now performed b} sweeping both hands outward 
and round until they touch the legs and the arms are 
once more straight along tho aides of tho body 
a double kick in this style, and tho action la ns follows 
When tho hands are being carried up to tho shoulder one 
kick is deln orod , then as tho arms are being carried hoyond 
the head tlio nether Iirahs are draw n up m position for 
another kick, which is delivered as the arms are sweeping 
dow n on tho stroke Tins is no more ornamental stroke, 
but combines in its practice grace with power, and enables 
tbe swimmer to move tbrougli tbo water at great speed 
Another racing back stroke is performed by lifting 
hands and arms out of tho water at the finish of tho pull 
doivnward, carrying them m tho air, strolching them at 
full length forward beyond the head, and then dipping 
them into the watoi, executing tlie positive part of the 
stioke as m the last-described method In this stroko 
there is only a single kick to each jiull of tho arms, the 
leers being drawn up as tho arms are swnng up in the 
air and closed as. tho arms aro pulled thiough tho water 
IVhile this movenioQt is much practised hy some export^ 
It is noithcr so graceful nor so speedy ns the other, and 


there is much splashing, while steering is, in tho case of a 
close race, hkely to become lathei erratic iJoth aie at 
tho present time tho fastest known methods of sw miming 
on the back, and, with moderately good turning and push 
ing in a swimming hath, 100 jards should bo colored in 
about 74 seconds, probably less 

Of imuhng as a branch of swimming something should 
bo know n by every one It is tho only dopartmout of tho 
art tha t is at all natural , and, if treading w'ero rcsoi tod to in 
cases of accidental immersion, three-fourths of tho resulting 
deaths would bo prevented Tho essential condition, of 
com so, 18 that tho hands bo kept under water When 
one falls into watci tho logs sink and tho body assumes a 
porpondicular position, tho water splashes o\er tho face, 
and, once the eyes bcconio filled or the mouth covered, 
tho inchnation of any one unable to sw'ini is to throiv tho 
hands up and make an effort os if to creep along on the 
surfaca Those efforts only increase tho danger of the 
position On becoming submerged one should keep per 
fectly inactive for a brief time , the bead will soon rise 
above tho surface, and at this moment one ought to boat 
do wnw ard with both hands alternately, never allowing them 
to splash or disturb tho surface, the head being leaned back 
so as to keep only tbo face and nostrils clear Tno back 
of tbe head and ears may bo covered, but this does not 
matter Tho motions of the hands, exactly similar to those 
of a dog’s foiepaws wlien swimming and w'olking, arc to 
bo continued, tbo feet at tho same time striking down — 
not hurriedly, nor with sudden jerky movomonk but easily 
and gracefully, tbe ankles moving ns if working treadles, 
so tbat tbo soles of tho foot act ns sustaining and, it maj 
bo, propelling surfaces Tbe movomenta of hands and feet 
may bo altered by beating downwaid with both hands at 
once, or both feet at once, but in cases of accident tho 
former action iff to bo recommended SwimmetB, when 
treading at competitions or for diejilay, cither fold tlioir 
arms across their chest oi hold hands and arms above tho 
surface In artistic swimming trials, as much ns possiblo 
of the body should be shown above tbo surfoce, and bob 
bing up and down ought to bo avoided Treading is of 
much importanco even to a good swimmer, ns it allow s him 
to divest himself of upper clothing, and enables bim to lay 
hold of anything, such as a rope or line that docs not 
quite reach the surface , it is also tho most comfortable 
position in which one can partake of refreshment in case 
of o long swim, and is useful for puijioscs of conversation 
Tho Side StMe may be said to hold in swimming a 
position somewhat similar to that of i mining m pcdc-s 
tmnism ; as it becomes bettoi i-nown, tlio adiantages of 
this style of aquatic progression are Incoming more and 
more appreciated The practice of it, howoi or, ought not 
to ho begun until complete proficiency lias been attained 
in the primary stroke Its mam recommendations are 
apparent almost at a glance A good average side moio 
ment will carry tho swiinmei a stroke in two seconds, each 
stroke covering a distance of fully foot The “i^ctlmd 
18 said hj some to hai o been introduced by George Pew ters 
about tli year 1860 The bodj i. turned on sid^ 

but preferably with tho right side downward, as tlierchj 
tho Ls act more freolj and naturally and the heart has 
no weight on it to impede its action Tiic Iiead is more 
immerfed and tlioichy reduced in weight, oopported 
by the water and not by any muscular exertion of tho nock 
o? shoulder, and the lower extremities arc less mm sed 
than in the breast stroke If one is Ij mg on « « I'o t 
Bide, the right arm is thrown boldly out in '"th 
Sm of the hand downward and on a 
So of the head When pmslicd out to tho utmost it is kept 

ncid brought downward through tho water ® 

mlhout l«n<i.a8 of oHfior om^or oiboo. 
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and this, the positive action, is finished when the hand has 
reached the legs, and comes between these limbs at full 
stretch. It is then earned .up along the body to the chin, 
and the stroke renewed. The left hand m foimed into a 
scoop, turned outward by the ^vtl6t at light angles to the 
fore arm The left arm, mtli the elbow bent, is then 
directed outward, and makes a straight pulling (not circular 
nor swinging) stroke to the left hip ISTicn one arm is 
performing the negative the other is at the positive part of 
the stroke. The action of the legs should bo long and 
vigorous, and they should never cross each other, but 
should work in unison w ith the arms and shoulders The 
left knee is brought up in front of the body, with the 
foot in front of and at right angles to the body Put the 
foot in a hue with the front of the leg, and bring it round 
to meet the other in a hne with the bodj 3Ieanwhile 
stretch the right or lower leg ns far away as possible from 
the body toward the back and then bring it down to meet 
the other by a powerful plain stroke The legs arc then 
returned upward to the body, the heels touching, the knees 
apart, the toes of the left foot forward and of the right 
foot downward To learn this graceful and useful side 
stroke some persons need long and steadj practice , others 
acquire it comparatively quickly The swimmer steers 
with his left or right hand and arm as the direction de- 
mands The head and neck must be held in one position, 
not raised nor turned at any part of the stroke Bear- 
ings should be taken from what can be seen in the line of 
vision away from and in front of the body, and only v erj 
seldom indeed should the head be turned to look in ad- 
vance Breath is inhaled as the under hand is pulling 
downward, and exhalation should take iilace while tho 
mouth IS immersed, which is when the uppermost hand is 
performing the stroke along the body 
The coincident movement of arms and legs maj be thus 
described As the legs are bent up to the body the upper 
or left hand has been stretched in front and tho right oi 
lower arm has just finished tho pull As the top arm 
pulls downward the legs are opened wide and almost in 
the same motion swung round and closed It will bo 
apparent that the legs are returned upward with knees bent 
as the downward pull is being performed with the lower 
arm No effort is to be made to sink the head, neither is 
it to be held up in any way The turn of the bodj by 
the power of tho strokes will be quite enough to allow of 
the lips being sufficiently clear of the water for the purpose 
of inspiration. There should be no sadden pull at any 
part whatever of this complete stroke 

The Overhand Strole, when proiierly practised and 
acquired, is the most useful and easy of all styles of 
swimming Beginners, however, should beware of acquir- 
ing It before they are thorough adepts with the side stroke, 
otherwise they lose all power of speed and good appear- 
ance. Harry Gurr is sometimes said to have been the 
inventor of this stroke in 1863, but Harry Gardener, in 
August of the year previous, when he won the 500 yards 
championship in Manchester, used the overhand or over- 
arm stroke Tho only movements of the side stroke which 
differ from those of the overhand are those of the left or 
upper arm and hand By carrying this arm in the air a 
lengthened reach is obtained above the surface. As in 
the side stroke, the head hes as far as possible into the 
water, the body, legs, and feet in a straight line level 
with and close to the surface The left arm is earned 
forward and stretched as far as possible out of tho water 
in a line wuth the face and in advance of the head. The 
arm and hand reenter the water, and are pulled through 
It with the strongest propelhng stroke. The limb out of 
water should be earned through the air quietly, gracefully, 
and evenly till dipped for the stroke, not swung uselessly 


round from the shoulder in a half circle The left arm 
and hand being in the air, tho head lies deeper in the 
water than in the side stiokc, and it ii reduced in weight 
Tho legs work simultancouHlj with tho left nrni , that is 
thej are drawn up ns tins arm rcichc-. iii fiont, and arc at 
their nearest wide stretch bj the tunc it is in jiosition foi 
tho pull, they are then pulled stronglj together a.s the 
upper arm is performing itv ‘strong niov cment At no time 
when the upper arm is being earned forward above the 
water should the hand be higher than a vert fev (tiv 
about three) inches above tbc wirface ’llic elbow alone 
K elevated, and is the higbcst part of tlie arm In fact, 
the band is so close to tho “urface that, on being lifted 
ujiward after the delivery of tbc stroke, the wrist has to 
bo bent, otherwise the fingers would iictually touch the 
water Once, however the hand comts opposite the eyes 
it IS straightened in a line v\ ith the fore arm and in this 
position carried to tho dipping point Breathing is rtgu 
latcd in precisdy the fcaiiio wav as when swimming by 
means of the side stroke 

Touflmui and J’ltnuja; — The incthn«ls of "touih and turn” 
Wire brouRht into vogiit l>> fin now ntiimrons swinimint, nicis in 
lialli® iitlliLf the Intlis he long or ••iiorl, from 10 to 10 feet 
in the push off is gviiied nt (vih mil of tvtrv Imgtli h\ all com 
petitoin Assuming that the swimmir is ii-in.. the ^uleorovcr- 
hand slrokt and ROing on the right side, the motlmd to he ndoj.lcil 
IS ns follows y\ hen within 3 feet of the end wall of tin hath the 
left or upper Imnd quits its projtcllint, moicmoiit, and reaches in 
front of the head till it touches the wall pist ihovc water mark 
The palm of tho hand is tlieu ]ilaied hoiiiout illv on tlie wall, the 
fingers to the right, which is the dm etion to which one i^ turning , 
tho little finger is upjicrmost and thiimh umh rnio.,1, Tlie knees 
arc bent, and tlie ImkIv, now close to the wall is turned to the 
right on Its own avis hv the lift hand, nfur which the feet press 
ng-iinst the wall under the hand As in iln iiig niul plunging, the 
hodj, anns, and hands are in ii strnglit line, and the In ait between 
the bleeps, all nndir wntcr The thighs an il mhleal nj> niidir tbc 
loins, the calv Gs of the legs toiichim' tin hack of the thighs, and 
tlio soles of tho feet pressing hard ngainst the wall A strong 
push off IS made by the fict and hgs and the swunimr resumes his 
ordinary stroke and coursi for a new li ngtli 

Ocean Swimminn — Persons having from any cause to swam in 
the licav y rolling breakers of inid ocean should use the side stroke 
vviion available No attempt should ho made to breast or mount 
the waves Bv talnng tlieir direction a side-stroke swimmer w 
earned an unexpectedly longdistance The laigc dangerous rollers 
come almost in regular succession after nn interaiil of small wau« 
The Swamnicr soon noticis them, fills his lungs, swams into them, 
ducking the head, and quickly emerges when the wave lias passcil 
Tliou a fresh supply of breath is inhaled 

Plunging — In this tho jicrfomicr enters the water in somewhat 
the same manner ns when dn mg (see below ), hut at a Hat angle, and 
from the moment of doing so makes no active muscular iiioi cment 
whatever of any part of the hoilv under water Plunging eame 
into vogue as the most graceful and practical method of starting in 
swimming races IroinS to 5 fect above the water level makes 
the best springing point, whether from hank, Iwaul, or lock Tlie 
knees should bo kept together and sliglitlv hciit, with the weight 
on tho halls of the feet and tho lungs fiillv ihaig«l The spring 
forward nt tho signal to stnit is given with all nmscular power 
available A swing of the aims from heliiml is taken, and, as the 
feet quit their support, the arms are swung fonvavd so ns to use up 
to and straight beyond tho hi ad The body is shot into mid air 
as far ns possible, and, hefoiti toucluug tile water, the head falls 
between tho arms till tho chin just toiiclies the chest and tho car 
grazes the inside of tlie biceps Tho body now glides gracefully and 
dmost noiselessly into tho wntcr, with the chest slightly hollowed, 
ae shoulders contracted, and the anus ngidh braced out straight 
The hands are now laid fiat and the thumbs locked while tho hiiw 
and ankles are kept in one n ul straight line, with tho soles of the 
tumed upward and level with tiio surface, the toes iwinting 
stmight behind TJio fonrnrd motion fi'om the bnnng contiuut .3 
as loug as the body vn 1 fioat and tho air m tho lungs ran bo held, 
when the feet, followed by the arms, begin to sink, nml tho plunger 

Adopts in this 

branch have saved themselves from a sinking vessel hv a long 

effort have got clear 

out of rilft vnrfoir fliaf i \ ..v . « * « » 
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moveinents under water When properly pciformevl it 
ost graceful feat to tho eye, and a good swimmer is, ns a rule, 
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known bj the waj in mIiioIi lio enters the water The height of 
the ciul of the boird from tlie snrfico of the wntei nm> bo from 3 
to 20 feet If tho water is taken proporh a clenn ih\e oi header is 
lundc, but some swimmers am careless and will iloii into tho water 
with tho both LoiitraLtcd like a ball, instead of straightened out like 
an arrow 'Iho descent of good dners into the water larios from 
3 to 4 feet, of clunt!>} performers from 7 to 8 foot Tho dno may 
be a standing or i mining oiio Tho fe'ct and legs arc kept together, 
with tho chest intHted, the arms sliglitl3 swung to and fio twieo 
or so, and tho bodi and legs bent townids the water Tho litiigs 
arc chared, and tho duo is inado immediatclj before tho arms 
and lianas arc raised forward into tho air aboio the bent head 
Tho feet aro used with all tho power possible in springing oil 
'When 111 niid air the dner straightens himself out from linger tips 
to tocs. The shoot downwaials is iiiailo bj eloelimiig tho arms so 
as to enclose tlio head, the chest is niomcutarih eontnietcd, and 
tho water is graccfulh and iioiselcsslj eiitead lingera first Tho 
instant the boel} is coremi, throw iij) tho head and anus so as to 
re ich the aurfaec The ei cs iiistiuetu eh close as tliej cuter the 
witer, if it were otherwise, the force with which tho surface is 
struck might cause injiin, esiiecialh in tho caso of high duing 
As soon ns tho waiter is cnteicd the c^es should bo opened, ns 
swimming under water with them closed iiiaj be attended with 
danger The beat method foi noi iccs is to begin from a board 3 Uet 
liigli , and, as confidence and a good stjle are ncepurcel, tbc height 
niaj bo raised 1 or 1 J feet at a time liunning headers aro 
nceomplished bj mniniig 10 or 12 paees before springing off, and 
the duel eiideaioiirs to clear as long a distaiieo as possiblo before 
entering tho inter JIusclcs and weight liaio nothing whatever 
to elo witli perfection in duing Slim joiitlis and hcaij middle 
agetlmeiiand women haio alike eietlled in this bnmeh of nipiatics 
Tho imiKirt mt reiiiiisites are courage and strength of none, rom- 
bmetl with eapennuiitevl knowledge of tho behaiioui of the bodi 
while III air and inter Do not enter the water feet fiish This is 
onli done hi those ivlio liaie not the coungo to duo in tho proper 
nianutr, anil it somotiiius causes harm to the rtspintor^ organs, 
while one mai lose balance anil so coino on to tlio water i^uito 
Hat and bo seriousli injiirctl in tlio stoniacli, libs, or spine 

ObjeU Dirinn — home divers moie oier tho bottom in straight 
hues, and others search on no plan at all Tho best wai is to stiako 
to tho right or left on tho circumfcaiico of the ciale smrouiuhug 
tho obiocta and work spiralli iiiwaids to tho centro of tho ciaK 
If tho faeo he kept close to tlie bottom and tho ojes brought well 
into use success will iwwaal one’s clforts, and no object ought to 
Ik, missed For object duing the drawers should hoi o a pocket 
casili atccssiblo to ono baud, in onlcr to rcceiio tho objects raued 
These aro collected bi swimming on tlio breast ns qiiicklj ns pew 
sibic All nioienicnU under water ought to bo gono about with 
the utmost alacritl, but at tho same time without undue haste or 
iliirr}, otherwise tho heart’s action will be iiicaascd, the baatu 
will sullor and the atai under water will be slioiteucd. 

Plate Siriniwiiny — This is a most inteastiug and enjoioblo 
branch of the art From a i crj carli jwnod we lind referontes to 
mccbamcnl appliances os aids to progression and support in tlio 
water, these helps geiioralh taking tho form of largo Hat surfaces 
niudo of wbod, tin, leather, waterproof fabrics, or other similar 
materials Sometimes tlioj were flat, in other instances slightlj 
uoucaie. Some wore iiinde banded like tho covers of a book, or 
hiii'ad, oflicra opciieal and closed with uinbrolla like action, wiulo 
ouUo a large number were made web hke, to resciublo a duck s foot , 
ncarla all were more or less collapsible From what can bo gleaned 
of tiio st j lo of tlieso articles it is evident that tho im eiitora cannot 
hn\c been familiar with tlio pnnciples of swimming, or aquatic 
proinilsuo action, and so, while a number of tho coutrunuces were 
umloubtedh the outcome of mncli thought and ingeiiuitj, the} 
could not bo regarded as in am wa} improMiig on the oidinan or 
nnimtivo swimming movements, ami, while greater surface Uinii 
IS offered bj hands and feet was alwaijs pven, with the oMdent 
intention of r^ucing "slip,” iniieh rMistaiico took place at the 
neutral or negatu o part of the stroke Tho one mod ettect m roMt 
of these iiueutions was thus more than nullified b} this ving, 
which, besides Iwiiig objectionable in itself, had the aoditional Uis 
adiaiitago of briugtiig into requisition muscles of legs ami arms 
tho dei^opment of \vhicli was antagonistic to perfection of s^iiu- 
miu" III 1876 ilr K H 'Wallaco-Dunlop, C U , nniioiiiiccd that 
he l?ad nucntcil swimming plates which afforded inoroascd sjKcd 
without causing undue straining of the muscles, and these claims 
have been lustified h} subsequent evixincnco The nmugeiucuts 
for a litoral uioiement of tlio heels in the footboards or platc^, 
with frcalom of the ankles, showed at once that Mr If 

fnlh studied the details of tho art of swimming, wtli the efteet of 
EVentU reducing " slip ” in tho positive and altoMther doing awm 
mill " drag ” in the negative jiarts of tho leg stroke Slow 
swimmers, b} the use of tho new npphanecs move qmckl} and 
S tough the water, whilst moderatcl} fast swammers have 
thiir SDCcd increased to an almost w ouderful e\tent To swam JOO 
jards ra 70 seconds without artificial aid is regarded as a good jicr 


fomiance thtroaronothalfa dozen Inaugswininierawhocanrtdiieo 
this time b} so mnoh ns li\o seconds Yet about ten }cars ngo 
a Loudon swimmor, not b\ anj means the fastest, with the assist- 
nneo of tlio plates coicred the distance of 100 jnnis iii 60 seconds. 
It will thus bo appnnnit that tho imcntion iiiaiks an iiiqioiiaiit 
ndianco in the art of swimining These plates are made of wood 
— ninhogaiij or American biss,— and aro in shape soiiiowliat like 
an artist’s palette, with this diirci-oiicc, that the baj or indcnta 
lion of tbo edge runs in to whero the tbiiiiib-liolo would be 'Ihc 
straps are mauo of leather, ami all buckles and nictnl should be of 
bion/ed or laequoied brass, tho woodwork ought to be kept well 

nn1ta)inf1 nr tnnncTif^l 'Du. -ttinfna nm nt tlin fliu Li cf Uftrt: 



ns uio \Mio(o Axuigiib 01 luo uuu) IS upon Tiiciu A\jiiicono 
at or walking to tbo water’s edge In lenniing to use them, let tlio 
sKiiiimcr begin b} Ijiugilaton tho water, straightening tlie niins 
out about 24 luelits apart Sprcail tho feet and legs woll oiitwaid , 
ihett so place tho feet that tho plates shall bo icitical, and thus 
o^cr tho soles ns resisting surfaecs to tho wntci , close the legs in 
such a wa\ that tho lint parts will meet when tho legs euinc 
together Tho return of tlio feet to tho hod} is the same as m 
natural or unaided suiniiiung, i tf , b} bringing them heels first so 
that tho plates aro earned up edge wa}s 2fe\t, turn the ankhs 
so as to allow of the soles fneiiig oiitwainl, this being in plate 
swimming tho jioint from which tho positne or iiroiiolliiig imit of 
the stroke nctiiall} stni ts Now jiress oiitunid and rouml imfil 
tho plates meet as bofoio, and repeat Practise slowh and simdili 
until sure that in tho reeoior} there is no drag, and that wlun 
spreading njiart and closing tho resisting surfaces aro squared so 
as to reduce sliji to its nmiimuni The hands are nioicd as in 
onhiinr} swimming, with this tliirnanee, that thei aro all the tinio 
l}iiigllat, on their latiiin to tho bod} after tbo j’roiielhiig moi < 
ment no motion of wnst is to bo made, grcit caro being taken to 
keep tbo Iminl plates iierfeeth jwrallcl with tbe siirfaec of Die 
water, as tbo slightest do\ intioii from this rule, at am ono part 
of tho arm stroke, will sink or raise the head and ebest, ami so 
aitci tho natural and coirect plane of tbo whole boda As tbo 
iilates aro lighter than tho water tho feet will tend to eomo close 
to tho siirfaeo, if not indeed sometimes abo\ o it, causing sphiMiing 
unless tire bo taken to mold this Floating in am i>ositimi is 
cns\ and comfortablo w ith plates on, and di% ing, sciilhn j, and back 
swiiunuu? aro all facilitated Tho Icngtli of *^tvoko lu 
swammiug is ncail} double that of onhnar} water inoecuieuts 
The recouimondations of tho imontion, cspceiaUa in see and long 
distaiieo swims, ma} bo summed up in four words — safeta, power, 

cndiiMiieo, speed , ^ ^ i i ic 

£ong Iiiimcrsion^ — It is on record that on October 6, J5o <, 
Samuel Brock, a Yarmouth fisbeimau, aftcrbciiig capsized, remained 
in tbo water for 7i hours before Iioaaas picked up As a long 
distance saaimmer in ocean and tidal waters no one has eacr 
approached Matthew Webb (1848-83), of the British "'PreaiUiIo 
niarine sera lec. His lirst great feat aaas plunging (April 23, 1S<3) 
off tho Cimarvl S S " Kussm” into a hcava sea m the iinsutcesstiif 
ondcaaouTtoB.aaoa }onug sailor a\ho had fallen oacrboanl, ajhcii 
hoi\asscd37 minutes lu the sea before too Jifo^at relitacd him 
Horaetiacd tho silver medal from the Ro}al Humane -'J^eta oj 
London, the Stanhoito gold medal, and a £100 purse siihstiibcd 
K^Uri«ssci.gc«or\he‘‘ Russia.” In Juno 
Dover to tho north cast ^'^arne buoa {‘>4 sea miles) toi Jnl} % 
187B, ho wont from Blackavall Pier to Graacscnd Town Pier on a^n 
ebb tide (18^ miles) in 4 h I" in 44 s., and on Tula to, 18/ >, 
from Dover to Ramsgate <16 sea hhIm) m SJ h An uiisu. lessfi^l 
attempt to saann from Doaer to Colaw (1/4 sen miles) in tlie 
nnrroaacst part of Dover Straits took place on Au^st 12. 1S< > 
Ho nfteraaanls suctcssrull} accomplished tho feat on August -4-- s 
1876, after 21 h 44 m 6’i s vmiucfe.ion, the dxsbuico sw iini 
been as nearl} as possible 30J statute ‘ j 

to swim tbo whirlpool rapids of Aiaran^st At ebb | ?'i oVa 
*>4 1853 On September 16, 1876, i! CaMl swam on the obb of a 

rtrong Lnng Udo^romPuto to Blackavall (13 miles 3 furlo.ifp) 

iH lir 60 m Miss Agnes Bcekantli. of London, on tbo 1/ to 
Jnla 1878 aavaiu 20 miles in tbo Tliamcs, without ana aMistanec 
wbatcacr ife Imurs 2'i minutes Iloraec Dm ei.imrt, of London, 
fooeara’ uLtour eliampiou of Groat Bntan, on 2/1 &pH ^ 
1884, swam from Soiitlisca, Portsmouth, to B}do, Jsle oi aaigiir, 

Sicimming JletXHlf —Tbo great nmjorita of 

these haacbcou acliioacdin tiiglainl, but '/iV.o’mitoti 

lis said to iHj plentiful Tlio following aro some of tho autlienti 

ealla recoroled results . ,„rj* ! m 

Ikst rwnft .« Ol^i «>>d sm tlatre _ W enrd j 1 n S 
>41 jw. 500 ynrOs, 4 m. * «P 0 mihk, * in o *ip 

v»rd«, I'm 61}»., Imllc -Sm tt'» ^ t ? —iJJImlnir ballK In Oivit 
Hath Stcimmme—Of •''' *"~r. ment na n^nl« Knell' and 
Britain not mam aro v»'v*'v SJomc* Oio lime "t 'P”* l>' tl e 

sssr “ Si'S - '• 
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I'l in « IIK recoTus oi o iitr u 1115 incniue — m. 00 s (uionani 
Bath«) 101 varf, Imu-Hs (BUcUinni 6 atli<) Imllc 2 jni 21 s OVesaninster 
A^nancoi) (^" turn ) 

1/ ni ft Tint aid r Water in Glass Tani — I m 2<i s 

litnjtst I/iTis — ^102 vards 2 feet 0 Indies end 11’ varJs 1 foot 

Loagi^t Pans —From a sprlnclioard 5 feet eboic the li.\el sntface of the 
Trater 73 feet 1 Inch from a nxed board, S feet C inches aborc the tenter letel 
■(« feet IDC et 

For baths and bathing ee Baths toI ill p. 454. For drovnlng and io«enln(; 
life ee Or lit' no toL Hi p 4"j Tliore are nro 'odetles \rlth headqnatfeta 
in la nd a whldi cons..t of de ega es from nearly all the swimming dab< In the 
metropolj nie-e have framed rules and regnlstlo is for the conduct of dubs 
races and ther performances Indnded t^er * strimnilng." The Piofesslonal 
Snimmins \isocla 1 n tins «ncce» fully floated hr Mr 1 obert IVat on on July 
C l^dl Th* Amateur bwimmlng As odatlon was relnauguratcd In l^SS by 
the omaleamatlon of the Swimming A sociation of Great Bntain and the Amatenr 
'•viimmlnL Inlon. There are annual competitions for the amt enr champion 
ships at aMyard r mile 1 mile In Stillwater, and a) miles In the Thames There 
are aLo the Vf<ociated bulmmlng Ouhs of Glasgow -md Ihe Assoeiateil Clnhs 
r Dondet each similar in its objects and composition to the Amateur Swimming 
Vs cyuilon 

Tile Uteratnie of the subject of swimming is constderablA and the following 
works may b<> mentioned. Theveaot Tie Art of Sirimmtna tran«l. from the 
Irencb London nsn Sieimminy two lettcTa bv B njamin Franklin, Bnngay 
1791 Walkers Jfaafa Sports art. “Swimming " London ISDC G H Oiss 
Gomnasties and London 1440 W H LererH Sttlmmina and 

Bmmmers London h W Eiggenson Swimming " in 77i« Amencaa and 

tonlinenlai VonthJu May 1870 Plscator’ Bn. to Sinn London 1872 
Charles S eedman Banaal of Siemmtng London 1871 Leahs Sirimminp ta 
the Sion Sp'e Nottingham 187- J BeU Pettigrew Animal Loeomotlon 
L'lndon. 18,4 W Wilson Stnmminp Hiring and Boie to Bare Life CLlscow 
I"’*? Torklngton Strimnin} Prill London 1S7C PEW Dunlop, plate 
Salmmtnj London I 811 Mrnsterv Nnr JAikim/ of Hiomintflg New lort 
18-8 V\ Wilson Tie Sirimming Insiruelor 1SS3 , J H. Walsh art “Swlrol 
i. Ing " Dritui Pural Sports London, 18aS (H. F W — W WI ) 

SWIXDOX The tovms of Old aud Ivew Swindon, in 
Wiltshire, England, are situated on several railway lines, 
about TT miles west of London and 30 east north-east of 
Bath. The old town is built on an eminence commanding 
fine views of the surrounding country It received a 
charter for a fair from Charles I, and has weeUy markets 
for corn and cattle The church was erected lu 1851 
from the designs of Sir Gilbert Scott There is a town- 
liall and a corn exchange Swindon New Town, to the 
north from Old Swindon, has grown up smee the construc- 
tion of the Great Western Railway, which has its principal 
works there There is a market-house for meat, fish, and 
vegetables Connected with the Great Western Railway 
mechanics’ institution there is a hbraiy of about 14 000 
' combined areas of Old and New Swindon 

wtach form separate urban sanitary districts, amount to 
^1-4 acres, with a population in 1881 of 22,374 Old 
acres) had a population in 1871 of 
4092 and in 1881 of 4696, and New Swindon (area 1310 
acres) a population m 1881 of 17,678 

SW INE The oldest known even-toed or Artiodactyle 
Ungulates (see Manqialia, vok xv p 429) were neither 
Oxen, Antelopes, Deer, Camels, nor Pigs, but presented a 
pnerahzed type, which by modification in various direc- 
tions has pv en rise to aU these n ery diverse forms Thev 
were mostly of small size, and had invariably the full 

mammahan heterodont 

ntition, VIZ., 44, of which the incisors were 4 on each 

Se the premolars J, and the true molaref 

Ihe molars were short and square, crowned with blunt 
onnded cusps, and the canines were not remarkablv 
m terminated in four toes, the two 
middle ones (the third and fourth of the complete tjmea} 

aiSor Of ?hp^P T toed 

Th« 1 1 ^ “Ot vet been discovered 

^rSiiiS “ ^^pons, as horns or antlers, on thS 

tlie Tertian nenod ' , commencement of 

the g,o„„ ,1,, »L”a tewL'i “tr r””'? 

c«»p™..ve„ do ..d Jrf bkdee J 


m oiien plains The animals thus separated from the rest 
— ^the Selenodont (crescent-toothed) Artiodactyles — ^have-. 
undergone various further modifications of teeth, leet, and 
other parts, and constitute the diverse forms of ruminat- 
mg animals mentioned above Those whose molar teeth 
retained more of the iirimitive tuberculated (bunodont) 
form, were the ancestors of the present family of Swine, 
some of which, looking ujion their organization as a 
whole, have undergone less change since the Eocene 
period than almost any other mammals 
Remains of very generahzed swine like animals have 
been abundantly found in Eocene and early 2Jiocene 
formations both in America and Europe In the former 
continent they never (as far as present ev idence indicates) 
underwent any great diversity of modification, but gradu- 
ally dwindled away and almost died out, being only repre- 
sented in the actual fauna by the two closely allied species 
of peccary, among the smallest and most insignificant mem 
bers of the group, which have existed almost unchanged 
since the Miocene age at least, if the evidence of teeth 
alone can be trusted. In the Old World, on the other 
hand, the swine have played a more important part lu 
recent times, having become widely distributed, and throw- 
ing off some curiously specialized forms At the present 
time, though not very numerous in species, they range 
'through the greater part of the Old World except within 
or near the Arctic Circle although, in common with all 
the other members of the great Un^ate order, they were 
completely absent from the whole of the Australian region 
until introduced by man in very recent times 
The existing swine like animals may he divided natu- 
rally into three families —I Etjipopotamtdai , II Suid-v, 
or true Pigs , HX JDteotybda, or Peccaries. 

I pAinLT HipfopotashdjE. 

Miaile tery broad and rounded Feet short and broad, 
vnthfour Biibequal toes, tnth short rounded hoofs, all reach 
vng the ground in icalhng Inasois not i-ooied but con- 
tinuously groinng , ihoie of the upper jaxo ctnied and 
dnected doicmcards, ihote of ihe loicer straight and pi o- 
cumbent Canines lei y laige, cui red, continuouslv ijromng 
upper ones directed doicnwaids Premolais i-'inolaii^ 
Stomach complex Fo csccum 

This appears to be an exclusively Old-World form,— no 
animals belonging to it, either recent or fossil, hkvine 
been found in Amenca The family has been divided 
acco^ng to the number of the incisor 
I- incisors J, a type which comes 

nearest to the generahzed or ancestral form of the croun 
m now extinct, being only known from the early Phoceiie 
formations of the Sub-Himalayan range (2) Hippopotamus 
proper incisors 4. contains the one 4ll-kniwa sS 1 
^phibius, now confined to the nvers and lakes oi Mnt' 
Pliocene period) abundantly distab 
^ modifications, m Europe as far 

north as England. Remains of an allied fnrm u 

° Madagascar, where it is now extinct 

SsjftSni,'^" *“ i- '“"‘“ms on» veij 

Afno., c 

IL Pahu v Suidal 

are placed S 

each Hoofs of develoj^d toes on 

^rfaces ZLnJ contiguous 

^-,1. .. ff^owid in the ordmatu 


-7 ' 'r ‘" jiHsi / aigiis not 
I Teeth vanaUe tn numl ordinal y leallmg position 

{forms of an upper suppression in some 

J » ^pyer incisor and one oi moie piemolais. 
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Tna<or<i rooted Ujipfr canines cun mg moi cot less outwards 
0 ) ujuraid^ SHotnack smiple, eiLijtf for a more ot leis de- 
tjojhd jtoueli mar the canliac otifice A crctim Colon 
cpimlh; eoihd Conjined to the Old IVoild 
Sm — Dentition i c^, total 44 Upper 

incisors dnmni'>lung rapidlj in siro from Ibc first to tho 
third Loner incisors long, narron, closely 
npproMinntcd, and nlino«l horirontnl in posi- 
tion, llioir npiccs inclining towards thomiddlo ' 
line, the second slicflitlj ' jg^ 



Fio 1 — ricntition of Boir ( Siis Si-rofa) 


Canines strongl^ dci eloped and nith peisistent roots and 
j>artial enamel coienng, those of tho upper jan not having 
the usual downmrd direction, but curving strongl} out- 
ward®, iijm ards, and iinall} innard®, nhilo those of the loner 
im are directed upnards and outnards nith a gentle back- 
n ard cun c, their hinder edges n orking and wearing against 
tho front edges of the upper canines ^ Tlio> appear ev- 
ternall> ta tho month as tusks, the form of the upper lip 
being modified to allon of their protrusion, but are much 
less dc\ eloped in the females than in tho males The 
teeth of the molar senes gradually increase in size and 
complevity from fir&t to last, and are arranged in con- 
tiguous senes, cveept that the first lower prcmolar is 
separated bj an intcnal from the second First and 
second Hj>per prcmolars with compressed crowns and two 
roots The third and fourth liaie an inner lobe deyeloiied 
on tho cron n, and an additional jiair of roots Tlie first 
and second true molars hai e quadrate cron ns, with four 
principal obtuse conical cusps, around which numerous 
acccssorj cusps are clustered The crown of tho third 
molar is nearly as long (antoro-postcnorlj ) as those of the 
first and second together, having, in addition to tho four 
principal lobe®, a large posterior talon or heel, composed 
of numerous clustered conical cusps, and supported by 
several additional roots Tho lower molar teeth resemble 
gencralh those of the upper jan, but are narrower Milk 
dentition c|, total 2S,— the first permanent 

premolar hni ing no predecessor in this series The third 
incisor, in both upper and lower jaw, is largo, doi eloped 
before tho others, and has much the size, form, and 
direction of tho canine Vertebra: C 7, D 13-14, L 6, 
S 4, C 20-24 The hairj coienng of the bodj laries 
much under different conditions of climate, but when best 
developed, as in tho European w ild boar, consists of long 
stiff bristles, mostlj abundant on tho back and sides, and 
of a close softer curling under-coat 


1 If from mi\ accidental circnmslauces tlitso teetb are not con 
staiith avorn donii b\ friction, tlici grow into a comploto circle, tlic 
point penetrating tho bone of the jaw close to the root of tho tooth 
Tlio natiics of tin. liji Mauih. mail themcLlies of this circumstance to 
produce one of their most aalued oniamcuts — a circular boar s tn«k 
tho upper canines being exlractcd, the lower ones are allowed to grow 
to the de-'ired form 
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[ This genus occurs at present under three principal 
modifications or subgenera 

A Siis proper comprises a number of animals found in 
a wild state throughout the greater part of Europe (except 
where exterminated bi human agency), the north of Africa, 
southern continental Asia, and the great islands of tho 
Malaj an archipelago, Formosa, and Japan Tho follow mg 
among others havo been admitted by zoologists ns distinct 
species — Su^ seiofa, the wild boar of Europe, Asm Jlinor, 
and North Africa, once conimou throughout the British 
Isles S sennaaiensts, North-East Africa, S ctiviafus, Hin- 
dustan, S nitatus, Jaia, Borneo, Ambojnn, Batchian, S 
batbafus, Borneo, S jtapucnstt, New Guinea, .S' innotenv^, 
Timor and Eotti , S andamaticnvs, Andaman Islands , .S' 
celebtnsif, Celebes, S ffliiajiwc, Formosa , S leucomystai, 
Japan S tetiueosus, Ja\n, Borneo, Ceram This list 
will gi\c some idea of the geographical distribution of 
wild pigs, but it must be borne m mind that through the 
whole of this region, and in fact now throughout tho 
greater part of the habitable world, pigs are kept by man 
in a domesticated state and it is still an open question 
whether some of the wild pigs of the islands named above 
may not be local races derived originally from imported 
domestic specimens In New Zealand a wild or rather 
“feral” race is alreadj established, tho origin of which is 
of course quite recent, ns it is well ascertained that no 
animal of the kind ever In cd npon the island until after 
its settlement bj Europeans "Whether the larious breeds 
of domestic pigs. hn\o been denied from one or several 
sources is still unknown As m so many smiilar cases there 
IS no histone evidence upon the subject, and the researches 
of naturalists, as Nnthusius, Eutimevcr, Eolleston, and 
othera, who ha\o endeavoured to settle the question on 
anatomical ciidonco, ha\o not led to satisfactoiy con- 
clusions It IS, however, tolerably certain that all tho 
species or forms of wild pigs enumerated above and all 
tho domestic races are closely allied, and it is probable 
(though of this there has been no o]iportuiiitj of proof) 
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will breed freolj together It is a curious circumstance 
that the young of all the w ild kinds of pigs (ns far ns is 
known at present) present a uniform coloration, being 
dark blown with longitudinal stripes of a paler colour, a 
character which completely disappears after tho first few 
months On the other hand, this peculiar marking is 
raieh seen in domestic pigs in nnj part of the worlik 
although it has been occasionnlh obser\ ed It is stated 
by Darwin that tho pigs which lia\o nin wild in Jamaica 
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and the semiferal pigs of New Granada have resumed this 
aboriginal character, and produce longitudinally striped 
joung, these must of course be the descendants of do 
mestic animals introduced from Europe since the Spanish 
conquest, as before that time there were no true pigs in 
the New World. Another character by nhich the Euro 
pean domestic pig differs from any of the wild species is 
the concave outhne of the frontal region of the skull, a 
form still retained by the feral pigs in Nen Zealand ^ 

B The diminutive pig of Nepal, the Terai, and 
Bhutan, Stis talvaimis, has been separated from the rest 
by Hodgson under the generic name of Porcukt, but nil 
the alleged distinctive characters prove on more careful 
investigation to have little real value Omng to its 
retired habits, and power of concealment under bushes 
and long grass in the depths of the great Saul Forest, 
which IS its pnncipal home, very little has been known of 
this curious little animal, scarcely larger than a hare 
The recent acquisition of living specimens in the London 
Zoological Gardens has, however, afforded opportunities 
for careful anatomical observation ^ 

G Tno well marked species of African swine have 
been with more reason separated under the name of 
Potamockcents The dentition differs from that of true 
Swt, inasmuch as the antenor premolars have a tendency 
to disapjiear, sometimes in adult specimens the first upper 
premolar is retained, but it is usually absent, ns well as 
the first and often the second lower premolars The molar 
teeth are also less complex, the last especially has a much 
less developed heel There are also characteristic cranial 
differences The two species are very distinct in outward 
appearance and coloration One is P afi icanm, the South 
African River Hog, or Bosch Tarb, of a grey colour, and 
me other P poicus or pemnllatm, the West Afiican Red 
River-Hog, remarkable for its vivid colouring and long 
pencilled ears It should be noted that the j oung of both 
these species, as well as of the pigmy S ealvantm, present 
the striped character of true Siis, a strong indication of 
c ose affinities, whereas in all the following forms this is 
absent 

Bahnma —Dentition t f, c m total 34 The 
total number of teeth is therefore considerably reduced, 

‘ r anterior premolara 

of both jaws being absent The molars, especiaRy the 
last, are smaller and simpler than in Sus, but the great 
peculiarity of this genus is the extraordinary development 
of the ranines of the male These teeth are ever-growing, 
long, slender, and curved, and entirely without enamli 

° directed upwards 
from their base, so that they never enter the mouth, but 

resembling horns rather than 
teeth, and curve backwards, downwards, and finally often 

foXS skin of the 

forehead There is but one species, B altw jis, found onlv 

in the islands of Celebes and Bum Its external surface 
m almost entirely devoid of hair With regard to the 
curiously modihed dentition, Wallace {Ma'ay ichrpdSo 

the ‘‘Wproauct” ranks 

agncwltnni exports Several 1 

P^igreesoftwobreeds-tlie LrlibTr^ 

ollicial estimate of the numlwr nf « ® Poland China The 

« 46,000,000. and about the same numW 

Furope iil.ea Servm take* the lead in wnomoialU to 

bornaj rtonib lowest to population and 

■ ^ 00 ^ ^ W , 1883. p 413 


But the way in which they usually diverge just over and 
in front of the eje has suggested the more probable idea, 
that they serve to guard these organs from thorns and 
spines while hunting for fallen fruits among the tangled 
thickets of rattans and other spiny plants Even this, 
howcicr, IS not satisfactory, for the female, who must 
seek her food m the same way, does not ix)s.scss them 



Fio u —Head of Babirus^a, 

I should bo inchncd to bclicie rather that these tusks 
were once useful, and were then worn down as fast as 
thej grew, hut that changed conditions of Lfe liaie 
rendered them unnecessary, and they now develop into a 
monstrous form, just os the incisors of the beaver and 
rabbit will go on growing if the opposite teeth do not 
wear them awaj In old animals they reach an enormous 
size, and are genorallj broken off as if bj fighting ” 
Phacochceitti — TIic Wart-Hogs, so called from the large 
cutaneous lobes projecting from each side of the face, 
have the teeth still more rcmarkablj modified than in 
Babrnts^a The milk dentition, and oven the early con- 
dition of the permanent dentition, is formed on the same 
general tjpo as that of Sv^, except that certain of the 
typical teeth are absent, the formula being tl, pi 
total 34, but ns ago advances all the teeth have a 
tendency to disappear, except the canines and the posterior 
molars, but these, which in some cases are the only teeth 
Mt in the jaws, attain an extraordinary development 
“Pf '“”3' “>^0 of great mze, and curve 
« r fi ““‘f upwards Their enamel coi enng 

Wr " 0 “rs away Thf 

lower canines are much more slender, but follow same 

curve, except on the posterior surface, their crowns are 
covered with enamel Unhke those of the bab^ the 
ramnes of the war^hog are large lu both sexes 'The 
third molar tooth of both jaws is of great size, and nr^ 

«>« «sl*t ralike Hat ot nm o&Z 

simplT raolS’tMtb' compaLtTdJ 
complex grinder of tho T /i odon into the extremely 

d..»Vftrioiaof ft. i°l”" *1*“* >■“ ti 

ckvey-us Tlie tubercles wlnM T of 

out into fte colunma .r ftl f uo^ drawn 

verse ndges of the mastnrlnn* fovs trans- 

plates of the elepW?^ ^ become the lenf-l,L-e 


become the leaf-liko 

" m o 

«fncanj«,^Sn’s WartnoS^’^dT ,*^®f‘og“8hed —P 
contment , and P edhtnn,^ ^n® 3^ distributed over the 

to south eastern Africa. ^ In the lat?'* Wart-Hog, confined 
^ In the latter species the dentition 
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readies its most complete reduction, ns in adult specimens 
the upper incisors aic absent and the loner ones worn 
down to the roots 

III Faaiiu Dicot\iidjs. 

Snout as tn iSuidiC DinftUon i •§, c J-, p m -g , total 
3S Incisois i-ootdl V2]pi) Canutes duected downward^, 
tritli diaij} cuttuuf htnda edges Toes, font on the foie feet 
and thee on th land fut (the fifth, wantinq) Stomaih 
ioinplei A ciium Conuned to the Kew IVoi Id 

TJicro IS Olio genus, Dieotyles, with two species, D 
taqaqn, the Collnied Pcccarj, and D lahntus, the WJiite- 
Lipjied Poccar} See Pj ccari (w h p ) 

SWINE^rUXDE, n Baltic port and bathmg-plnee on 
the island of Usodoni in Pomerania, Prussia, is situated 
at the mouth of the Swine, 35 miles to the north west of 
Stettin Its broad unpaied streets and one story houses 
built in the Dutch st^lcgnoit an almost rustic appear- 
ance, although Its industries, bejond some fishing, are 
entirely connected with its shipping Tlio entrance to 
the harboui, one of the best on the Prussian Baltic coast, 
IS protected bj two long brcalcwatcrs, and is strongly 
fortified Swinciiiundo lighthouse, 216 feet high, the 
loftiest in Geiuianj, rises beside the new docks on the 
island of B’ollin, on the olhei sido of the narrow Swine 
Ships drawing not more than 16 feet can proceed to 
Stettin, but liiosc of hcaiier burden discharge or hghten 
at Swincraunde, which thus stands in the relation of a 
fore-port to the larger citj, with which it is connected by 
rnilwaj E\clusive of merelj passing ships, 615 ressels 
with a burden of 189,191 tons entered and 607 vessels 
with a burden of 179,336 tons cleared the port in 1880 
In 1S82 It possessed a fleet of 39 icssels with a burden 
of 5218 tons The population in 1880 was 8478 
The Swine, the tcntnl mul shortest i«issago between the Stethnor 
TInff nnd tin. RiUit Sn, was fon^rli by tho fishing 

1 illnMS of AVest niul 1 nst Swine Towards tho homnning of iMt 
cenhua it was made inMgablo for large ships, audSwinenmnde, 
w hicli was founded on the site of W cst Sw me m 1 < 48, was fortUied 
and niscd to tfic dignity of a tow n hi Fredenok tho Groat in 1/ 65 
In 1 77’i it ind 1000 inhabitants, in 1816 3161 

SWIKIOK, a town in tho West Biding of Yorkshire, 
is situated at the pinclion of tho Denrno nnd Doie nnvi^- 
tion with tlio niei Don nniigatjon, and of the bouth 
Yorkshire and lilidland railwnj' lines, 9 miles northeast 
of Slicflield and 8 southwest of Doncaster In the 
church of St llargaret (lebuilt in 1817) two beautiful 
Norman arches of the old church are preserv^ ^ere 
arecoUieries, quaines, and brickfields in the neighbourhood 
A largo number of persons arc emplojod in tho bouth 
Yorkshire Kailway establishment foi tho repairing of 
en«’inc 3 and w aggons There are also flint nnd glass-bottle 
woks, ironworks (foi stoies. grates, fenders, and kitchen 
ranges), and earthenwraio manufactures Ihe toivu was 
formerly lenoivncd for its Bockinghnm ware, but the 
manufacture has been discontinued for sonio i care A free 
wairen was granted to Swintonby Heniy 11 Ivingdobn, 
on his march from Yoik to Boston, slept nt Swanton old 
hall The population of the urban sanitary distnot (area 
1700 acres) in 1871 was 5150, and in ISSl it ivas <61^ 
SWnTTON, a laigc ullage of Lancashire, is situated ou 
several railwaj hues, 6 miles north west of Manchester and 
6 south-east of Bolton Tho Swanton industnal schools, 
opened in Fcbiuaij 1846, are a fine range of buildings of 
brick with stone facings, suiiounded with 
mg to 20 acres The church of St Peter, n fine building 
of stone with a lofty western tower, was erected from 
designs of Sir Gilbert Scott in 1869 ^he nian^nctoro 
of cotton and coal iniamg are tho chief Industrie 
Ancienth a largo part of Swinton was possessed by the 
lOughts Hospitallers of St John of Jerusalem Swinton 


nnd Pendlebuiy form an urban sanitary district (area 2166 
acres) under tho government of a local hoard of twelve 
members, its population, estimated at 14,052 for 1871, 
amounted in 1881 to 18,107 
SWITHUN, St, bishop of Winchester from 852 to 862 
The name of St Swithiin, patron saint of 'Wmehester 
cathedral from tho 10th to tho 16th centiuy, is scaicelj to 
bo found in any contemporary document His death is 
entered in tho Anglo Savon Chionicle undei tho year 861 , 
and his signature is appended to seieral charters in 
Kemble’s Codes, Dtplotnaiilnts Of those charters three 
belong to 833, 838, and some year betw oen 860 and 862 
In tho first tho saint signs as “ Sw ithunus presbyter rcgis 
Egbert!,” in the second as “ Swithunus diaconus,” and in 
the third as " Swithunus episcopus " Hence if the second 
charter bo genuine tho first mi st be spurious, and is so 
marked in Kemble 

More than a hundred years later, when Duiistnn nnd Ethelwold 
of Wiiichostor wore innngnmting their church reform nnd sup 
planting tho sccnlnr canons of tho dcffonorate English fomidn 
tions by monks, St Swithun was adopted ns patron ol the restored 
cimreli nt Windiostor, formerly dedicated to St Peter and St Paul 
His body was taken tip from its almost forgotten grat e outside tho 
old nionnstcry nnd transplanted to Etliel wold’s now basilica on 16tli 
July 971 Numerous miracles preceded nnd followed tins transln 
tion ''^YohavoBcon,"EayBoncconfomporerywntdl•, “tho precincts 
of tho monastery so tlirongcd with crowds of ailing folk that a 
traveller could scarcely make his way to tho slinne , and yet, after 
some day s, so nitmorons wore tho cures that oven w itliin tho church 
itself there wore scarcely five sick people to ho soon " Another 
wntor, likowosQ a contemporary, claims to tho saints credit two 
hundred onres in tho short spaco of ten days 

Tho revival ofStSwithiin’s famognio nso to a nin-is of legondary 
literature, from which it can only bo deduced that towards tlio end 
of the 10th century very little was known concermng Ins career 
Tlio so called rttm Sieitlium of Lautfred and Wnlstnn, written 
about this time, hardly contain tho i cry smallest koniol of bio 
cmnhicnl fact, nnd all that has in later years passed for autlicntio 
detail of St Swithim's life is extracted from a biography, nscnlicd 
with much probability to Ootzelin, a monk I'cr to Png 

land with Hermann, bishop of Salisbury from 10o8 to 10/8 From 
this wntor, who has poihnps presen cd some fragments of genmno 
tradition, wo learn that St Swithnn was born in tho roimi of 
Egbert, nnd was ordained priest by Helmstan, bishop of R iiicbester 
fsk-c. 862k His fame reached tlio king s ears, who appointed liiiii 
tutor of his son Adiilnhus (EthclwiilO and nnnibercdliim amongst 
his chief fricnde Under Ethclwulf ho was m 

Winchcstor, to which sco ho was consecrated by Aichbwhop 
Ccolnoth In h» wow office ho w as remarkable for his piety and hw 
zeal in bnildiug now churches orrestonng old ones At bis itqiast 
EthX-ulf gaif tho tonth of his royal amis to tho church His 
linmihti iras such that ho made his diocesan journeys on foot, 
nnTwhon ho ga"o a bamiiiet ho invited the poor and noUbe nch 
Ho built ucar «io eastern gate of liis cathedral city a ^ 

stone arches were so strongly 

tho\ seemed a work "non lontor niitunis ’ Ho died 2(J Jiili eu-, 
and^ ga^ o orders that ho was not to bo buried w itiun the ebnn h but 

outside in “a vile and unuortln place 

■SYiHinin of Mulmcsburi adds that, as Bishop Alhstan of 
Sherborno irns Etholnulfs minister for temporal, so St Smth in 
was for srantual matters. The same chronicler uses a remarkable 
nhraso lu recording tlio bishop’s prayer that his bmial might bo 
^‘ubi et ncdibus pra-torountium ot stilhcidiis ox alto ronutibus 
osset obnoxins " Tins expression has been taken as indicating 
thaUho well kuoum weather in\ th contained in the doggrcl lines 
St Sa itlitn 8 dnj If tlion dost rnH 
lor folly <lni8 n will ninnln 
St Swithln a If tliou bo fulr 

Forfoitydojs twill min na mnlr- 

bad alrcadi in the 12tli century, crystallized louml the iinmc 
„r St Sini but It IS doubtful if the passage lends itstlf bs 

rJrS, »»»<!« •" a* Di.rl,.m dyto. ~, St 

three centuries at the that the translation took place 

century waters, who are , ,„on More 

in accordance w^k the , hgcml ns now current 

, probable is Hr Earle’s suggestion that in roe icgcuu 
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•wehavetbosnmval ofsomepamm or possibh prohis^nc ^ 
au<niry, ^bicb has sheltered itseff and presen od its aitalitj under 
the protection of an ecclesiastical samt. Tins vicn is supported 
by the fact adduced in Notes and Queries (1st sor , \ii p /“'j “‘“f 
in rranco St bledard (June 8) and St Gorraso and St Protais (Juno 
191 are accredited with an inflncnce on the weather almost identical 
with that attributed to St Swithnn in England Mr Pt® 

fesses to detect a shower of rain as the symbol of St Switliim in 
the clog almanacs (of Queen Elizabeths time), but Air Earle 
doubts the resemblance Of other stones connected intli bt 
Swithun the two most famous are those of the WincliMter egg 
woman and Queen Emma s ordeal The former is be found in 
Gotzelin’s life(tf 1100), the latter in Eudboriiea Historia Major 


(16th century), —a work uhich is also responsible for tho not 
improbable legend that this prelate nccompaniod Alfred on Ins 

^*0 w ^lca%\ w^of^St Swilhun written ty 

other* toward* the end of the JOth centuo n Vi ?n Ir’ in fiw 



1 6IS-17 S Bmnd *>;«Var . Chamber** 

lUIielwnlf * Tithe Charttri, nearly all of which refer to 


tho test, ma) be studied In llmldnn 

pnri^on of tho chnrtcr on pijfc CI2 orlth ColS'clIn^ life (*ip J‘*nrlc, (n) nnu 
?nillam of Malmcsburj (Ce.l 7% , 150 7)f Oril 7 onl . 1' „ 

these chnrtcrs* cren If forpcrics, dntc back, nt Hyt to tho 11th ccnlniy, a. 
veil 08 the Btorj of hl8 being FthclvoirB ** nltor cl fluclor 


SWITZEELAND 


Pabt L — Geography and Statistics 

A S the Swiss Confederation consists of a number of small 
districts, differing from each other in many points, 
but gathered round a common centre, originally for common 
defence against a common foe, it is not surprising that its 
pohtical boundaries do not coincide with those of nature 
So we find that Ticino is south of the mam chain of the 
Alps, a large part of the Gnsons is east of the Ehino and 
of the ranges separating it from Tyrol, while Schaffhausen 
18 north of the Ehine, and Porrentruy is in tho French 
plain far down the western slope of the Jura Putting 
aside these exceptional cases (all of them outside the ori- 
ginal limits of the Confederation), the physical geography 
of Switzerland may he thus roughly summed up — 

(1) To the south there is the mam chain of tho Alps, which is 
joined at Mont Dolent (12,566 feet) by tho lower ranges running 
cast from tho east end of the Lake of Geneva, and which continues 
to be the boundary up to tho Stelvio Pass 
(2) To the north of this mam chain of the Alps there is another 
great range, only slightly inferior in height and extent, which 
starts from the lulls known as the Alont Jorat ahovo Lausanne, 
nses in the great peaks of tho Bernese Oberland and in tho T6di, 
trends to the north near Olinr, and, after rising once more to form 
the Santis, dies away on the south shore of tho Lake of Constance 
(S) Tlie mam chain of the Alps and this great north ontlior arc 
parallel to each other from Mont Dolont to near Chur , jomed for 
a short space near the Fizzo Botondo (west of tho St Gotthard), 
they again part near tho Oberalp Pass (cast of tho St Gotthard) 
Between these two great ranges now two of tho mightiest European 
nvers, the Bhme towards tlio east and tho Rhone towards tho 
west, their head waters being separated only by the tangled 
monntam mass between the Pizzo Botondo and tho Oberalp Pass. 

(4) To the north of the great north outlier of tho mam chain of 
the Alps there aro what may he called the plains of Switzerland, 
really the huge nndulatmgralley of the Anr (and its affluents), to 
which must be added the Thur valley between tho Aar hosm and 
the Lake of Constance. 

Thus, omitting the special cases named above, we may 
roughly describe Switzerland as consisting of two great 
trenches traversed by two great nvers, and enclosed by 
two huge mountain masses, together with the enormous 
valley of the Aar and the smaller one of the Thur, both 
these shut in by the great north outlier of the mam chain 
of the Alps, the Rhine, and the Jura, — two deeply cut 
trenches, and two wide and undulating valleys 

The main chain of the Alps rises in Swiss territory to 
the height of 16,217 feet in Monte Rosa, and its north 
outlier to 14,026 feet m the Finsteraarhorn The mean 
level of the Aar valley has been estunated at 1378 feeli 
rts lowest point being tho low-water mark of the Rhine at 
JJasol (914 feet), the lowest level within the Confedera- 
tion, however, is on the Lago Maggiore (646 feet) 
Accoraing to the most recent calculations, the total area 
of the Confederation is 16,964 2 square miles, of which 
71 ( per cent, or 11,443 3 square miles, are classed as 

'^““8 “^^ered by forests, 
and 13- 3 square miles by vines Of the other 28 3 per 
cent , or 4520 9 square mUes (classed as “ unproductive ’’), 


■<09 9 are occupied by glaciers, 520 3 hj lakes, 90 by 
beds of rivers and streams, and G2 4 by towns, Mllnge.s, 
and buildings Of tlio vvliolc urea tbo three great cantons 
of tho Gnsons, Bern, and Valais take up 74399 square 
miles, or ncarlj one half, while, if to them bo added Yaud, 
Ticino, and St Gall, tbo extent is raised to 10, 1 ■»2-' square 
miles, or about two thirds of the entire Confederation 

The total area of Switzerland (15,964 2 square miles) is Rivera, 
distributed over four great river basins (draining to three 
different seas) in the following proportions — Rhino 
11,166, Rhone, 2717, Ro, 1358, and Inn, 721 

Tho Mine basin is bj fir the largest m Switzerlanil, anil druiis 
of course to tho North Sev Tlio Rhine itself is fnrmcil of two 
branches, — Vorder Rhine (vsllcj of Uisscntis) and llintir Rhine 
(from tho Splucen and St Bernardino), — which nnilont Rcichciino, 
near Chur Tlio joint strcsin receives scvcnl niouiitaiii torrents, 
expands into the Lake of Constaneo, and then tnms west rccciv 
ing tho Thur, and opposite V aldshut the great stream of tho Aar, 
finallj leaving Swiss temtorj at Basel, where it turns north Its 
roam nllluont is tho Aar, tho basin of wbith covers no less tban 
0794 square miles. This stream nses in the glaciers of the Bor 
ncso Oberland, expands into tho L.akcs of Bnonz and of Thnn, 
receives from the loft tho Kandcr, the Saanc, and tho Zihl, and 
from tho right the Fminc, ns well ns (near Bnigg, that great 
meeting place of tho waters) tho Rciiss flowing throiigli the Lake of 
Lncemo and tho united stream of tho Linth and tin. Limmat flowing 
through tho Lakes of 'VPallcnstadt and Anrich It is interesting 
historically to note tho fact that tho thirteen cantons which till 
1798 formed tho Confederation arc all comprised in the Rhino basin, 
the ten oldest (i c., all beroro 1500) being witliin tlint of tlio Aar, 
and that itwnsDiilyaftcrl708 that certain Romansch .French ,nnd 
Italian spcakmg “allies” and subject lands — ^with their respective 
nver basins — were tacked on The Ithonr rises in tho glacier of 
tho same name and flows west, receiving tho mountain torrents oi 
tho Visp, tho Lonza, and tlie Dransc, besides others, expands into 
the Lake of Genova, and a little way from Genova quits Swiss tern 
tory on its waj to the Mediterranean The mam stream flowing 
from Switzerland to the To basin is tho Ticino (from tho St 
Gotthard), which widens into tho Logo Maggiore , another slreaiii 
expands into the Lake of Lngano, and othcis run into tho Lake 
of Como,— all finally joining the Po in tho Lomhanl plains, thus 
draimngto the Adriatic Tlio Ramm, flowing through the iMimstcr 
thal, joins tho Adige and so drams into the Adriatic Tho jiin basin 
is composed of tho npper 2 iart of the nver (aboi c Jlartiusbruck) and 
drams into tho Bannbe and so into tho Black Sen 
Host of the great Swiss riv ers, being m their origin mere monu 
tom tomnts, tend to overflow their banks, and hence mnch is 
required and has been done to prevent this by embanking them, 
and regaining arable land from them So tho Rhino (between 
Ramtz and the Lake of Constance), the Rhone, the Anr, tho Renss, 
may mentaon the great work on tho Lmth 
(1807 to 182 m) earned out by J Konrad Lseber, ■who earned by Ins 
snccres the ^nraaine of “ f o„ der Lmth ” and on the Zihl near 
the ^kes of Nonchatcl and Bienne, while tho diversion of tho 
w junction with the Aar at UUendorf to a channel 

by^which it flows into tho Lake of Thun was cflccted os earlj ns 

tOnnpl'lf many lakes m Switzerland Tho two largest Lakes. 

iortb “ther at the south west W 

north east comers of the Confederation Tlie following list gives 

be noticed t hat of these twelve arc in the Rhine basin (eleven of 

RraplUe tabl^mi^'pnHni'^th Swltzcrliina inibllslics nnnnBlIy a *crlc* of 
portont^ra repnaentlng tho seasonal change* In tho volume of aU the Un 
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tliom bciD^ in that of the Aar), tn o m the To basni, one in the 
Ilhonc IvisTn, mil none at nil in the Inn basin It Ins been esti- 
inateil tint in the lihine basin there are no fewer than nineteen 
largo anil thirti sei on small lakes Of the smaller Swiss lakes we 
maj mention riie Dauben See ami the Ocschinen See, as well as 
the Marjekn See close to the Gioss Alctsih glacier There arc of 
course an inriiiite number of Alinno tarns 




Aren in 

Mean HelpUt 

Approtlninte 

Name of Lake 

Hirer Basin 

Square 

allies 

of Surface 
above Si. v 
Level In Feel 

Depth In 
lect 

Gciici a* 

Rhone 

223 

1230 3 

984 3 

Constance* 

Rhine 

208 1 

1305 S 

905 5 

Nciichfitcl 

Aar, Rliiiic 

92 3 

1427 2 

472 4 

ilaggiorc* 

Ticino, Po 

82 7 

646 3 

1230 3 

Luccnic 

Rpiiss, Aar, Rhine 

43 7 

1433 7 

?S53 

Zuncli 

Limmat, Aar, Rhino 

33 S 

1341 9 

409 1 

Lugano* 

To 

in 4 

689 1 

902 2 

Thun 

Aar, Rhine 

IS 5 

1837 3 

711 9 

Bienne 

Aar, Rhine 

16 2 

1423 9 

255 9 

Bnonz 

Renw Aar, Rhine 

14 8 

13GS1 

1321 4 

Aar, Rhine 

11 5 

1851 

866 4 

^forat 

Aar, Rhino 

10 S 

3427 2 

15/4 

"Wallcnstadt 

J Linth, Limmat, \ 
\ Aar, Rhine J 

S-9 

1894 4 

c 500 

Si mpacli 

tar, Rhine 

54 

I6b3 4 

? 

Ilnllwrl 

Aar, Rhine 

4 

1483 

3 1522 S 


The lakes m irkcil * arc onh iiartlj iii Smi«s terntorj 
"Water- There arc a great number of n atcrfalls in Switrcrlaml, the loftiest 
falls being that of the Staiibbaili (1001 feet), iti thoaalloi of Laiitci 
bnimicn, or "Clear Springs” (Bernese Oborland) In the Ober 
land, too, we find the llnndtck (200-220 feet), near the source of 
the Aar avhile the RcicheiiKach descends in seren falls and the 
Gicssbich in thirteen Tlie falls of the Rhino at Sclmlfliausen 
contain an enormous mass of nater, though tliea are only 82 feet 
in heicht In southern Switzerland the risscaaohc fall (200 feet), 
in thclthonevalk}, IS the l»cst known „ , , , , 

Glaciers Dr A Heim * reckons up 471 glaciers iii Switzerland and 402 
in Austria, Ins figures for France and Italy being iiutrustwortha 
and iiiconinlctc , but Sint/orland has 138 glaciers of the firat rank 
(i c , over 43 miles long) as against 71 in Austria, though Austria 
has 301 of the second rank (» t , between 4? and 3 miles long) as 
a-’ainst 333 iii Switzerland The distnbiihon of the Swiss glaciers 
dc'icncs notice, form cleicn cantons (that is, half of tho<!cintlio 
Confcdemtion) there are no glaciers at all, while in five others 
(Untcrwaldcn, Vaud, St Gall, Schwyz, and Appenzcll) tlioj only 
coacr about 13 snuare miles out of 700 Q sqnaro miles of ice 
and snow in tlio Confederation, acconling to tlie ofTicinl snrrm 
A alais heads tlio list with Sf*! 1 square imlca, then come the 
Gnsous (138 0), Bern (1113), Un (44 3), Glams (13 9), and 
Ticmo (13 1) The longest glacier in the Alps is tlie Gross Aletsch 
in the Bemese Oberland, 1 ■» miles long , it has a basin of 49 8 Square 
miles and a inavimiini breadth of 1908 jards In iioint of length 
tlio Untcraar glacier conics iic\t (10 4 miles), followed bj tlio 
Gomer and 1 lesclicr glaciers (each 9 4 miles) Tho lowest point 
to which a Swiss glacier is known to liavo descended is 3225 feet, 
attained be tlio Lower Gnndclwald glacier m ISIS Dr Hcim lias 
ascertained that the maximum nmiiial snowfall in the Alps takes 
nlaco in the lower snow regions a couclusioii which the present 
TOter can coiifimi from personal expcnenco gamed on tho ascent 
of several of the highest Oborland peaks »n Jauuari 18/4 and 13/9 
Dr Ilcim states that in the central Alps of Switzerland tho limit of 
perpetual snow lancs from 9269 to 9023 feet See Glaoieh. 

Climate ^ In Switzerland, where the height above sw level vanw from 64C 
feet (La^o JIaggioro) to 15,217 feet (Monto Rosa), wo naturally find 
Ten nian\ clunatcs, from the regions of oliics, vines, oakS and 
b^rebi, pines and firs, to those of high moiiu tarn p^ture^ 
rhododendrons, and of eternal snow (see Anrs) As regards tho 
duration of tlio seasons, there is a corresponding vanctv It has 
been reckoned that, while in Italian Swatrerland winter lasts oidy 
HirTe months, at Glams it lasts four, m tho Engadmo six, on tho 
5t Gotthard eight, on the Gnat St Benianl 

Thcodule alwajs A painstaking writer has e^culated that, if 
Switzerland were flattcneil out into a plain, and reduced io the 
level of the sea, it would ho comprised between the isothcnns 
61° S and 55° 4 F As a matter of fact the mcaii temperature 
vancc uo less than 34i° for at Belhnzona it is 54^ F , at Gcneaa 
(inV° at Basel 4‘>i'’, at Chur 48^°, at Inteilakcn 48 , 

Great St Bernard it sinks to 80°, and on the St Thcodule to -0 
The Uus fomi tho boundary between the region where the ram 
fall IS greatest m snmmer and that whore it is greatest in autimi , 
the winter and spnng rainfall aniving but miglitlv 
the percentages of the amiual rainfall in Switzerland at different 

seasons — 


rin his epoch maUiic work, Jjandbuch dcr aieftchertunde, Stattenrt. 18 «« 


Bhim Basin winter, 18, spnng, 25, summer, 33, autumn, 24 

Monc Basin „ 21, „ 26, „ 26, „ 27 

Titina Basin „ 12, „ 26, „ 27, „ 35 

It has been shown by careful observations that the ram (or snow) 
fall IS greatest as wo opproacli tho Alps, whether from the north 
or south, the flanks of tho great ranges and tho vnllojs opening 
out towards the plains receiving mnch more ram than the liigh 
Alpine a allovs enclosed on all sides b} lofty ndgos Thus tho annual 
ramrall is 36 inches at Basel but 64^ at Bcntoiibcrg (aboi o Inter 
lakcn) and 69 at Solnr}z, lasing to 88 on tho Gnniscl and 102 on 
the St Bernardino, and falling again at Lugano to 68 Dr Heim 
calculates that the percentage of snow in tho total aimunl niinrall in 
Switzerland vanes from 63 on tho Great St Birnard to 6 at Genoa a, 
the mean fall of 34 being at Plntta m the Gnsoni Thunderstorms 
gcnornll} vat^ in frequency with tho amount of rainfiill, being most 
common near tho great ranges, and often verj local The floods 
caused bj excessive rainfall ore sometimes vorj dcstnictive, as in 
1839, 1852, and 1868, while tho same caubO leads to landslips, of 
which tho most roiiiarkablo have been those on tho Rossbcig above 
Goldaii (1806), at Enonnaz (1835), and at Elm (1881) 

As rcganls the larger cj clones or storms of Europe, a south wind 
in tho Alps indicates that tho bnrometneal minmium is in tho 
^glish Channel, a avest wind that it is in tho North Sea, a north 
annd that it is in tho Eastern Alps, and an cast wind that the 
depression is in the Mediterranean, about Corsica "When tho hare 
metrical minimum shifts from tho Atlantic over Seandmaaaa to 
Russia, a south west wind in the Alps is followed ba west and then 
north avnids Tlio “ fohii " is tho most remarkable of tho local 
avinds in Switzerland,— a strong south west or south wind, vorv 
hot and verv drj It was formerly supposed to come from tin. 

Sahara, but is now liold to bo a south west or south wind winch, 
saturated with moisture, crosses tho Alps, precipitating a cojnous 
rainfall in its course , commencing its descent m the northeni 
valleas with a high temperatiiro for those gicat heights, it ncLCi 
sanly increases in temnoraturo and drj ncs.s ns it passes into tin. 
high pressure of lower levels Dr Hann concludes from ohseraai 
tiou that, assuming the air to cool at the rate of 1° C in everj 100 
iiiefrts of ascent, and the ndgo crowed by tho folin to^bo 2000 
metres in height, tho bent lost on the ascent is onlj 0 5 0 , so 
that when the ftdm reaches the north side it will hnio a heat, 
not of 10°, but of 20° Tlio folin occurs most frenuenth in 
spnng Other local wands in tho Alps are those w Inch blow np a 
lallei in tho morning and down it in tho evening, due to the 
heating of the air m the \ alleys by the sun dimng the daj ana 
its cooling by terrestrial radiation at night The cwiid streamers 
from great Alpine peaks are duo to the condensing of the moisture 
in a layer of air, and, as llie moisture is carried nwaj by the wind, 
so the streamer is dissolved 

For all tlicso reasons Switzerland has man} varieties of climate, 
and, while, owing to tho distribution of tho ramfall, tho Ticino 
and Aar a alloj s are very fertilo, tho two great trenches between 
the mam chain and its north outlier, tliongh warm, are less pro 
ductii c, as the water comes from the rivers aud not from tho sMcs 

Asphalt 18 tho onh raw mineral product tho oxiiort of winch Mineral 
oxLeeds the import, and it is obtained oulj in tho mnton of prodnef- 
Ncuchatcl, where tho output of tho Tal do Trovers deposit in 1SS3 
reached 28,000 tons. Though iron ores are 
Mebernnd Brosi’s map) to exist iii 18 localities, gold in 3, silver 
in 22, copper in 29, lead in 27, nickel and cobalt in 2, tin in 1, 
snlnbnr m 3, Switzerland is pracbcalh dependent for all its metal 
on foreign supply M'liilo 55,161 tons of iron were obtained in 
1S70 (mostly from mines in the Turn), onl} 19, 045 were obtained in 
1881 True coal iswboUy absent, lignites, however, occur both 
in the Tertiary and the Qunternaiy formations, the most important 
workings being those of Kapfuacli, Utaiach, Moracliwil, 

Lutrv, inversion, and Oron In 18/ 0 tli^ntpnt ^ ' 

in 1881 only 6184 .^tbmcito occurs in Tnlais Peat is common 
m many parts. Salt (42,000 tons) is procured from wells in Aar^n, 

Basel, and Vand Tho first salt dcpwit was discovered m 1836 at 
Rothenliaus (Basel canton), tbatof Rbomfeldcn in 1844, ofRibnr 
in 1845, and of Kaiscrongst in 1866 Tho wells at Bex have bcei 

''"&VmnoJ5Sndantinanj part of "d “i.d 

name laws and other devices have been adopted in order to incrca o 
§lo number of wild nniniah In 1876 a law wm passed m accord 
nnco with which a conmnsMon marked ” 

"ihstnots francs pour la cliasre nugibicrde montagiic anil in 

1881 their limits avere revised for another ThoITwJre 

cludinir an area of 5268 sqnaro kilometres in 1886 ThcuL were 

then anthin this area 8487 chamois and about ^0° 

the mamoT'and 

VSIL — q8 


issi 

I J'atfcA t te/lKTi 


SMiaitf 1SS4 




Fislienes 


CcnsM 

Ktonw 


Densiti 
of popu 
h'lon 


778 


vSWITZERLAND 


chief pimc birds A close time protects birds not considered 
game, and tbo federal council in 1885 appointed a conunission to 
draw up a catalogue of all birds found in Switzerland, and to 
establish stations for collecting facts of omitholomcal interest 
Attention has recentlj been directed to the £ininntton of the 
snpplt of freshwater fish, due in part to over fishing and in part 
to pollntion of the streams It is estimated that the fish bearing 
waters in the whole conntrv cover an aggregate area of 1581 square 
kilometres (1348 bclongiug to lakes and 233 to nvers and streams), 
the cantons with the greatest areas being Valid (443 square kilo 
metres), Bern (161), Thnigan (139), and Isench&tel (98) Close 
seasons and in certain places close jeats, have been established, 
and numerous fish hatcheries arc also in operation (57 in 1885), the 
species treated being mainlv salmon, lake trout, nver trout, gray- 
ling (ombre), red trout or Kotbel, the Swiss Goregonus, Amencan 
CorcgonHS[.C alhiis), Salmo /ontimlis, and the “moder ” No fewer 
than 5,700,432 fish were introduced into the lakes and nvers m 
1885 By a law of 1884 the federal council is allowed to defray 


one third of the e-spensc of the construction of fish-ladders In 
1882 a Swiss fishenes society was founded. Consentions in regard 
to the fishenes have been signed with Italy, France, and Germany 
Great importance attaches to the domestic animals of Switzer Live 
land. In 1876 there were 284,478 owners of live stock, in 1886 stock. 

289,610 The following are the numbers for those two years 

horses, 100,935 and 98,383, cattle, 1,035,930, 1,211,713, sheep 
867,549, 341,632, goats, 396,055, 416,916, pigs, 334,516, 394,451, 
mnles, 3145, 2741, asses, 2113, 2042, and beehives, 177,825, 

207,180 See f sekio SlatistiL, 1836 
The following table gives a vanety of details regarding the Table of 
twenty two Swiss cantons, arranged in the order of their extent cantons 
In the first cohimn the languages pnncipalh spoken in the different 
cantons are indicated by letters, as described m the appended foot- 
note, and the percentages of population speaking them m 1880 are 
given In every case the oflScial langnagc is that of the majority, 
with the exception of Freiburg, where it is German The same 
column also shows the various executive and legislative anthonhes 


Gnsons (Graubundeu; 
Ifem (Berne) 

Valais (Wallis) 

Valid (iVoadt) 

Ticino (Tessin) 

St Gall (Sankt Gailcu) 
Zurich 

Freibmg (Fnbourg) 
Lnccmc (Luzern) 
Aargau (Argovie) 

Un 

Thurgan (Tliurgovic) 
Schwyz 

NencMtol (Nenenbnrg) 
Solcure (Solotlinm) 

Unterw«lden{0£Jj 
f lams 

Basel (Basle, ( Urban 
IMIl) I Rural 

Appenzell j ««« 

Schaffhansen 
Geneva (Genf, Ginevra) ; 


ton 

Pate of 
Admis- 
sion 

Date of 
Present 
Constitniion. 

Aren In 
English 
Square 
Mfles 

Popnlation 

16S0 

I8S0 

G 46, R 40, 

114 K,L 

1803 

1880 

2754 0 

89,840 

94,991 

G 86, F 15 

A,L 

1353 

1846 

2659 5 

457,921 

532,164 

F 67, G 32 

D,L 

1815 

1876 

2026 3 

81,527 

100,216 

F89,G9 

B.M 

1803 

1861 ( 72) 

1244 3 

199,458 

238,780 

199 0 

C,N 

1803 

1830 ( S3) 

1088 0 

117,397 

180,777 

G991 

A,L 

1803 

1861 ('75) 

779 5 

169,508 

210,491 

G98 8 

4,0 

1351 

1869 

665 9 

250,134 

317,676 

F69, G81 

D,L 

1481 

1857 

644 4 

99,805 

116,400 

G99 S 

A.L 

1332 

1875 {’Si) 

679 4 

132,789 

134,806 

G99 6 

A, L 

1803 

1852 ('77) 

642-0 

199,720 

198,645 

G 76, f 22 

A, E.P 

1291 

1850-61 

415 4 

14,600 

23,694 

G99 5 

A L 

1803 

1869 

381 4 

88,819 

69,552 

G9e‘9 

A,0 

1291 

1876-77 

330 7 

44,159 

51,235 

F 75, G 24 

B,M 

1815 

1858 (*80) 

311 8 

70,679 

103,732 

G98 9 

^,0 

1481 

1876 

305 9 

69,613 

80,424 

G99 3 

G99 0 

A,P 

A,P 

1 1291 

1 1867 ) 

} 1877 { 

295 4 

25,135 

27,348 

G99 3 

0 96 3 

G99 5 

H,P 

A,L 

A,Q 

1352 

|l601 

1842 ('80) 
(1875 

1 1868 

266 8 
13 8 
162 7 

30,197 

1 77,385 

34,218 

124,372 

0 99 6 

G99 9 

A,P 

E.P 

1613 

)1S76 

(1872 

95 4 
68 5 

1 64,869 

64,799 

G 99 4 

A,L 

1501 

1876 

113 6 

83,278 

38,348 

F 85, 613 

B,M 

1815 

1847 (’79) 

107 8 

63,032 

101,595 

G98 3 

A, 0 

1352 

1873(81) 

928 

17,456 

22,994 


I Densitr, 

Square 

Mile 


Deputies 
In Iva 
tional 
Bath 1 


Cantonal Capital 


5 

27 

5 
12 

7 

10 

16 

6 
7 

10 

1 

6 

3 
5 

4 
1 
1 
2 
3 


Fopolo* 
tion of 
Capitals 


Chur 

Bern 

Sion 

Lansanne 
Bellinzona 
St Gall 
Zunch 
Freibnrg 
Lucerne 
Aaran 
Altorf 
Franenfeld 
SehuTz 
Nencbfitel 
Soleuro 
Samen 
Stanz 
Glams 
Basel 
Licstal 
Appenzell 
Hciasau 
Schaffhansen 
Geneva 
Zng 


8,889 

44,087 

4,S71 

30,179 

2,486 

21,438 

75,956 

11,546 

17,850 

6,944 

2,901 

5,811 

6,543 

16,612 

7,668 

4,039 

2,210 

5,530 

61,899 

4,679 

4,302 

11,082 

11,796 

68,320 

4,924 


ZoBpuopM— G Gc-Dian F Frencli. . 
Staatmth E, ^tanilcsVoinnilssIon H Path i 
^nin conalcUo 0 Kanionsnith 
HO Gnsde np as shown in colamn 8 ahore) 


rlAiH? rcsi 7 of population ^th 

and not of the population 
doS E. ,a . I” I860 the Sm was 

March o numbers returned — 

December 1 1870 December, 10, 18G0, 2,507,170, 

tcciuDcr 1, lo/O, 2,609,14/ , December 1, 1880. 2 646 10*> 

As regards dcnsitr of Twnnlatinn x.i. ^nn 



long \ra> oeioir England and IVales “ 

the distncta of Qianx dn-pLi vicmiti of lansanne, 

t large tract 

dietnet between St Galfa^ Phcin«^l Zuncli, and the 

increase of popnlation had taken i ^® ‘I'^fricts m which an 
ennoudv diit^mteil An 1«80 are 

onlt in the cm irons of Basel and m neenrs 

chief centres are Altdorf and A rofe 7 ^® 
throughout a hrcu part of Decrease was prevalent 

ncrtli, while a populated regions of the 

of the south wastem area. ^ ^ ^ I*’’*'’® tl»roughout much 


females to 154 niZmed malfs ^'6 ”“r»»rncd 

■were, m 1860, 296 under 15 cL*^® I'°PriIation there 

1874 AtVsametime®?h’eavemtl^^^^^^ 
decreased Early mnmages on the nn4 nV ^ , mamages has 

more frequent than m England ^ slightly 

quent \hrxs m 187^S“ hev formirn/“i‘* separation are Tvi 
es, while in Belgium Kc 



orG 7 ne ;;;'rh^r 

0 / separations per 1000 existing **'®^® ^®’'® ®®ly 

and wife were CathoW Ts XTW® "^‘®'® l»«^ria 
where the husband waT a (Inthol,? *7®"* Protestants, 3 2 
where the hnsb^d ^ 4 *^,® ■^^® “ Protestant 

Ca;*ohc ‘i>soma was a Protestant and tlie wife I 

The percentage of ,n«^+ , .. . 
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The follomtig table sbows the annual number of births, Ac — 


779 



'farrlages 

Per 1000 

Ulrllis 

Per 1000 

Deaths 

1871-75 

21,732 

8 0 

85,832 

31 6 

64,479 

1870-80 

20,740 

7 4 

91,197 

32 5 

64,671 

1881-84 

19,708 

6 S 

85,612 

29 6 

61,082 

1885 

20,105 

68 

83,579 

28 6 

61,548 


Per 1000 


SSS 
23 1 
21 1 
21-0 


At the oensus of 18S0 there rrere in Switzerland 211, OS'? 
foreigners (112,311 males and 98,724 females), or one foreigner to 
overv 13 or 14 of the population The origin of this alien clement 
was verj i ai lous —from Alsace Lornino, 2607 males, 2732 foinalcs , 
Gwmany, 43,023, 45 991 , Austm Hungary, 8389, 4929, Itali, 
2(,S21, 13,700 , Spam and Portugal, 176, 93, France, 26,264, 
U Belgium, 446, 493 , Great Britain, 1027, 

^Sa , Russia, 509, 685 , Sen in, Ronmnnia, and Greece, 119, 36 , 
Denmark, FToraai, andSneden, 194, 188, America, 663, 548 

Between 1S6S nnd 1S77 the nveraqo nnmbcr of cmignnts from 
Switrerlnnd wns 3516 per annum , between 1878 and 1882 it was 
7196 In 1883, 1884, and 1886 the figures wore reapectivolj 
13,602 (12,758 of them natiie bom Smss), 9608, and 7683 Bj 
far the greater pronortioii of the emigrants found their wnj to 
Amenea, and mainly to the United States, though some of the 
South linericnn republics (as Cliih) attract a consiaornblc number 
In the five jears 1876-80 3172 persons on on average left for 
North America annunlU, 09 for Central America, 694 for South 
Amenea, and 107 for Australia, while Asia and Afncn together 
did not count more than 167 

The population is to a voiy great e\tont rural Onl\ three cities 
(Zunch, Geneva, and Basel) have a population ovceeding 50,000, 
and at the census of 1880 onl} 59 other tonus had eacli more than 
4000 inhabitants Of these Beni (see table above), Lausanne, 
Chau\ de Fonds (22,456), St Gall, Lucerne, Nouchiitcl, TFinterthur 
(13,595), Schafflianscn, Biel (11,623), Freilniig, Hcriban (11,082), 
and Lock (10,464) exceeded 10,000 

A religious census ivas taken in 1850, 1860, 1870, and 1880, in 
the first case onlj throe categones wore recognized — Catholic, 
Protestant, and Tow , in 1860 and 1870 four — Catholic, Protestant, 
Christians of other denominations, and non-Chnstian After much 
discussion the federal council, which had proposed to drop the 
religious census in 1880, was pre\ ailed upon bi the arguments of 
ten cantons to adopt a similar classification in 1880 Iho figures 
in 1870 were— 1,566,347 Protestants, 1,084,369 Catholics, 11,485 
members of other scots, and 6996 Jews , in 1880 the Protestants 
numbered 1,607,109, the Catholics 1,100,782, the Jews 7373, and 
miscellanoQus 10,838 The Jons are moststrongl} represented in 
the cantons of Bern (1316 iii 1880), Basel (1053), Aargaii (1234), 
Zurich (806), Neuchatol (689), and Genera (662) 

It has been estimated that, of the whole ai-ca of Switzerland, 
1,642,471 acres are under arable cultivation and 1,917,632 acres in 
forest, nhile 2,866, 113 acres arc nltogotherunprodnctno Agricul- 
tural stahsbes hare noroi been 8\ stcmatically registered by the 
federal authorities, and onl\ a few of the cantons hare devoted sen 
ous attention to the matter Herr C Jluhlemann (J? / siJacets 
Staf , 1880) gives the following cstimato of tho area cropped and 
the aiimial r aliit (in thousands of francs) of the produce — 



Acrc< 

X uliie 

1 

Acres 

Value 

XVlicat 

Spelt 

Use 

Bariev 

Oats. 

Potatoes 

Beet and turnips 
Carrots 

Xllxcd fodder 
Clover 

Lucerne 

Esp.nrcct 

163,S0S 
10S,SS3 
SC 0S9 
33,010 
122,641 
2G1,S3S 
•ISStO 

16,0.i6 

33.3 012 

217, ssr 

27 744 
80,324 

"0,054 
43 340 
18, SO . 
5,0 17 
20 40S 

73, s ,3 

13 2 14 
3,148 
30,077 
C0 04S 
7,443 
13 "40 

] Otiiorfoddcrplants 
Pease and beans 

1 Rape 

Hemp and fla.x . 
Clilcorr 

Tobacco 
X'ci.ctablcs. 
Meadows, Rood. 

„ niedintn 

„ poor- 

Pastures nnd‘'oIps 

X Incjards 

15 632 
0, 74 
1,3(4! 
12,403 
02 
1,730 
41,r-4o 
623 122 

1 03, SOS 
678 840 
1,30’ 033 
73,020 

2,000 

1 000 
486 
0,101 
18 
701 
4,842 

1 -3 612 
8’,33S 
2S,1I3 
1"3,001 
03,3.8 


‘“S 


Tlio rnltio of tho fruit prodiieo is pren ns 127,418,391 francs 
pies, 71,316,902, pears, 88,050,150) 

riic name ''allmend” is p\cn to land still hold in common, 
nhether anble, meadow, pasture, or forest The main part of tho 
“allnituds” now existing consists of pasture and forest land 
The pasture lands, “alps,” or high mountain pastures coiiipnso 
“voralpcn ” used in tho spnng “ imftolalpen,”^ or cow pastures, 
and “liochalpen” (sonictiracs 9000 Ret aboio tho sea), for sheep 
and goats Thov are most numerous in Nmclmtcl, Bern, niul 
Grisons Tho capital a nine of tho u hole is cstiniatcd at 200,000,000 
franes or more Of tho 3032 miles of forest land 127 3 belong to 
the state, 2007 1 to “ conimnncs ” or pniato associations, and 897 
to private per-ons The federal Goiemnient has done much to 
reallorest tracts, both bj itself and lu stimulating cantonal eflbrt, 
and generalh to promote the science of forestry 
The silk industn of Switzerland avas already established at 


Zurich and Basel in tho latter half of tho 13th centurx , but after In 

tlio Irotcstants expelled from Locarno in 1565 Crape lehot 
and tafiotas uoro tho far ounte i.rodiicts of tho first stage, ribbon’ 
weanng came later with another hand of Locarno refugees and 
tlio French Huguenots. In 1872 116 firms were engaged in the 
Silk tnilo, in lb81 134 Between those dates tho cm|)lo;ccs Imd 
increased from 39,940 to 49,816 (66,000 in 1883), and the wages 
from 15,382,186 to 19,815,453 francs In 1881 2,163,100 kilos of 
rau silk and 1,067,700 of silk uasto uere iinjKuted , and the export 
nnd ferret silk uas 1,152,300, ],9(. 5,400, and 

819.000 kilos respechxcly Cotton begun to he maiiufactured in 
owitorinia 111 the 15tli ccntur>, ami power loom wcaMiic wns 
introduced in 1830 Tho iiulustr} has oiicd a good deal to tho 
abundant uatoriiowor of the country In IbSl there were 
about 23,000 cotton looms, and cotton spinning cmiiloi cd about 

60.000 spindles. Tbo uorkers numbered 88,046 in ISbJ Bleach 
and cloth dressing Imx o attained a great development in tho 

neighbourhood of St Gall, both m the cantons of St Gall and 
Appcnzell Printworks are ospcciallj numerous in Glares Aargau 
18 the chief sent of tho woollen mnnufaLturo, having 4 millions of 
tho total production valued at 11^ million francs Linen, the first 
of tho Swiss textile fabrics to find its waj to a foreign market, is 
no longer maiinfactiircd on a largo scale Embroidered goods are 
tho great specialty of tho export trade of eastern Snitzcrland, — 
tho cantons of St Gall, Appenzoll, Thurgan, and part of Zurich 
In flat stitch machine cmbroiclerj 16,256 xvorkers uoro omploxcd 
in 1872, and 27,801 in 1880 (43 and 47 per 1000 inhabitants) In 
tho dilforcnt departments of hand ciiibroidorj 33,369 persons were 
omplox od in 1881 The St Gall market is also siipiilicd bx a largo 
number of workers in A'^orarlborg Tho value of tlio ciiibroidcrLd 
goods exported from tho consular district of St Gall for Amenea 
alone increased from 19 to nearlv 30 million francs between 1879 
and 1882 Straw plaiting is an imjiortant iiidiistiy in Aatgan 
(centre at 170111011), Ticino, and Froibnig In 1867-08, when the 
trade wns at its best, tbo total export was worth 101 million francs 
IVatch and clock making is a spcciallx Swiss indnstrx, gnmg 
employment to 44,000 workers m 1883 In Geiioia alone 296 
establishments wore at work in 1SS2 in some department or other 
of tho ninniifncturc Tho xnlloj of Joux (Vnml and Saint Croix), 
Chnux do Fonds, Lock, Lcs Brcnols, Lcs Pouts, Fleuiier (Ncii 
chdtol), Bienne, Porrentrnv, Saint Inner (Beni), Granges (Soknre), 
H'aldonhorg (Basel), and Sclmflhausen are all important scats of 
tho craft The condensed milk iiidiistrx of Switzerland is also 
well known Tho exports in 1875 amounted to 4,261,800 kilos, 
and III 1883 to 12,086,900 A similar article is Kestk s infants 
food from Yevey Swiss cheese (Emincntlml ami Oriixire) has a 
xvidospread reputation , tho export incrcosed from 5,093,100 kilos 
in 1861 to 26,959,400 in 1883 Tho production of beer in 
Switzerland was 0,160,000 gallons in 1867 and 20,240,000 in 
1882, in tho latter j car 289,664 gallons wire exported The ilis 
tillcncs (1006) produce about 990,000 gallons of pure alcobol 
auuually Allusion can oiilv be made here to tbo great cbeimcal 
industries of tho conntr} , Its potteries, pajicr mills, cnginccniig 
xvorks, gun factories, Ac. 

Wood carving wns one of tho most aiiciciit, ns it is now one of 
tho best known, of tho minor arts of Switzerland Tlio great scat 
of tho modoni iiidiistia is tho Bcniesc Oficrlnnd, where tho jicasants 
diimig the long oi cmiigs of winter for centuries doi oted llumseh es 
to jirodncmg artistic articles in wood It wns regiilarh organized 
bx Chnshnii Fischer in Bneiiz ^]825), and is now inaiiilx in the 
hands of a comp.aiix, founded in 1881, which associates c.ipitnlist3 
and workmen in the profits In 1870 1139 men and 50 women 
wore cmplojcd thronglioiit Swatzerlaiul in this dcjxartment , in 
1880 tho numbers were 1202 and 105 * 

Owing to tbo onginal nbiiudnnco of timber it was almost the onli X\ oceii 
matcriaf cmploj cd in tho building of houses There are pnctiaall v lioiiso- 
three stxks tho so called block house, in which the loer- arc laid 
one upon till, other , tho post built housi, in which npnglit post- 
and a strong framework arc filled in with planks , and tlie " negol 
linns,” in which a framework of wood is filled in with brick or 
stones 111 tho cantons of Zurich, Thiirgau, and Scliatrinii-i n the 
ncgolliaus (tlio usual form in southern Gcrinaiix) has — thicih 
owing to tho increased cost of timber— displai cd the two other 
stvles, which alone were in use there till the lieginning of the 
17tli eontnrj - 

In Gsell f els’s iJiTrfir w Ihmati^hc Jiiirorte tier Sdiiruz Ilraub 

505 health stations are mentioned In Aargau wo Iiaxe the hot -till m 
springs of Bidcn and Seliinziiach (snlpliur), the salt baths of 
Rhciufelden and Jlumpf, the mineral waters of ITildfgs and 

Birmensdorf In Apjiciircll flicrc are a nnniberof pliees iKtwien 
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chief game birds A close time protects birds not considered 
game, and tho federal council in 1886 appointed a commission to 
dnw np n catalogue of all birds fonnd in Switzerland, and to 
tstablisli stations lor collecting facts of omitholomcal interest 
'isbcncs Attention has rccentlj been directed to the diminntion of the 
supplj of freshwater fish, due in part to oicr fishing and in part 
to pollution of the streams It is estimated that the fish bearing 
waters in the whole country cover an aggregate area of 1681 si^nare 
kilometres (1348 belonging to lakes and 233 to rivers and streams), 
the cantons nitli the greatest areas being Vaud (443 square kilo 
metres), Bern (161), Thnrgau (139), and Nenchfltel (08) Close 
seasons, and in certain places close 5 ears, have been established, 
and numcrons fish hatcheries are also in operation (67 in 1885), the 
siiccics trcateil being mainlj salmon, lake trout, nver trout, gray- 
ling (ombre), red trout or Bothel, tho Swiss Goregonus, Amencan 
Coregomts{U albut), Salmofoniinabs, and the “mader ” No fewer 
than 6,709,432 fish were introduced into the lakes and nvers in 
1835 B 3 a law of 1884 the federal council is allowed to defray 


one third of the expense of tho construction of fish ladders In 
1882 a Swiss fisheries society was founded Conventions in regard 
to the fisheries have been signed with Italy, France, and Germany 
Great importance attaches to tho domestic animals of Switzer Live 
land In 1876 there were 284,478 owners of live stock, in 1886 stock- 
289,610 The following are the numbers for tliosc two years — 
boiBcs, 100,935 and 98,383, cattle, 1,035,930, 1,211,713, sheep, 

867.640, 841,682, goats, 396,065, 416,016, piM, 334 616, 394,451, 
mules, 3146, 2741, asses, 2113. 2042, and beehives, 177,825, 

207,180 ^e Z f schw SlaitsUL, 1886 
The following table gives a variety of details regarding the Table of 
twenty two Swiss cantons, arranged in the order of tlicir extent cantons 
In the first column the languages pnnopally spoken in the different 
cantons aie indicated by letters, ns described in tho appended foot 
not(^ and the percentages of population speaking them in 1880 are 
given In every case the oflicial langnago is that of the majonty, 
with the exception of Freiburg, where it is German The same 
column also shows the vanous executive and legislative authorities 
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Canton ‘ 


Date of 
Admta 
alon 


Data of 
Present 
Conatltmlon.! 


Area In 
£ngllah 
Sqnaro 
MUea 


Population 


18£0 


1880 


Density 

per 

Square 

line 


Depntlea 
In An 
tional 
Hath. 


Cantonol Capitol 


Popnia 
lion of 
Capitals 


Grisons (Grauhundcu) G 46, R 40, 
Bern (Berne) 6 86 , i 16 

Valais (IValhs) F 67, Q 32 

Vaud (i\ nndt) F 89, G 9 

Ticino (Tessm) 1 99 0 

St Gall (Sankt Gallcu) G 99 1 
Zurich G 98 8 

Freibnrg (Fribourg) F 69, G 31 
Lucerne (Lnzem) 6 99 6 
Aargnu (Argovie) G 99 6 
Un G 76, 122 

Thnrgau (Tluirgovio) G 99 6 
Scliwyz G 96 9 

KeuchStol (Nouenburg) F 75, G 24 
Solonre (Solotlmni) G 98 9 

Untcrwnldon q gg 0 

Glams G 99 3 

Basel (Basle, J Urban Q 96 3 
Bale) ( Rural 

Appenzell j 

Schsffhausen - - 

Geneva (Genf, Gincvra) F 86 , G 11 
^ug G98 3 


G99 6 
G99 0 
G96 9 
G99 4 


114 K,L 

A, C 
D, L 

B, M 

G, N 
A^L 
V.O 

D, L 
A,L 
A,L 

A, E,P 
A L 

A, 0 

B, 1I 
A,0 
A,P 

H, P 
A,L 
A,Q 
A,P 

E, P 

A, L 

B, M 
A,0 


1803 

1353 

1816 

1803 

1803 

1803 

1361 

1481 

1332 

1803 

1291 

1803 

1291 

1816 

1481 

1 1291 
1352 


jl601 

1 1618 
1501 
1816 
1362 


1880 

1846 
1876 

1861 (’72) 
1830 (’83) 
1861 (’ 76 ) 
1869 

1857 

1876 (’82) 

1862 (’77) 
1860-61 
1869 
1876-77 

1858 (’80) 
1876 

5 1867 I 
( 1877 I 
1842 (’80) 
11876 
11863 
11876 
( 1872 
1876 

1847 (’79) 
1873 (’81) 


2764 0 
2659 6 
2026 3 
1244 3 
1088 0 
779 6 
666 9 
644 4 
679 4 
542 0 
416 4 
881 4 
350 7 
811 8 
306 9 

295 4 

266 8 
18 8 
162 7 
93 4 
68 5 
133 6 
107 8 
92 3 


89,840 

457,921 

81,627 

109,453 

117,897 

169,608 

250,134 

09,805 

132,789 

199,720 

14,600 

88,819 

44,169 

70,670 

60,613 

25,136 

80,107 

77,886 

64,869 

' 36,273 
63,932 
17,466 


94,991 

632,164 

100,216 

238,730 

180,777 

210,491 

817,676 

116,400 

134,806 

198,646 

23,694 

99,652 

61,236 

103,732 

80,424 

27,348 

84,213 

124,872 

64,799 

33,343 

101,695 

22,094 


35 

205 

500 

104 

122 

281 

600 

181 

234 

364 

67 

295 

151 

343 

272 

94 

124 

769 

66 

336 

1013 

259 


6 

27 

5 

12 

7 

10 

16 


10 


Chur 

Bern 

Sion 

Lausanne 

Bellinzona. 

St Gall 

Zunch 

Freiburg 

Lucerne 

Aarau 

AJtorf 

Fmuenfeld 

Schwyz 

Neiieiilite] 

Soleuro 

Samen 

Stanz 

Glams 

Basel 

1 lostnl 

Appenzell 

Hensau 

SchalTIiausen 

Geneva 

Zug 


8,889 

44,087 

4,871 

30,179 

2,436 

21,438 

75,956 

11,546 

17,850 

6,944 

2,001 

6,811 

6,643 

16,612 

7,668 

4,030 

2,210 

6,630 

61,899 

4,679 

4,802 

11,082 

11,795 

68,320 

4,924 


HS (made np as shown In eolamn 8 oDoto) ace p 700 . and for InfoTOaUon rofiaidtag the fn^hoS mwnhers, and tho Antlonnl Bath, of 


The first federal census of wbicb tho results wore published was 
neither quite muchronous (April 1886 to Fchmaty 1888) nor quite 
s} stciiiatic 1 flat of 1850 took account only of the population with 
right of residence (jKimilahon dmnKihic), and not of the iiopnlation 
actually present at the date of the census In 1860 the ceisus was 
declaivd decennial The following aro the numhera returned — 
March, 18-23, 18 .0, 2,S92,/40, December, 10 , 1860, 2,607 170 
December 1 , ISiO^ 2,669,147 , December 1 , 1880, 2 846,102 ’ ’ 

♦n “‘^OTulation, Switzerland, with 198 6 poisons 

to the square mile, stauds considerably above Scotland (125) and a 

Ana ,1 thongh certain districts, like Apronzell 

“ the densest region of all is tho Suass plateau 
hno from the cast end of the Lake of 

Rliuneck, wphairhavc’ niy alTS more d^iwh ^pSted 

pouth cist and unnfTi s^inare kilometre aro that to tho 

the distnnts of Chaux do J’lcinitj of Lansaiinc, 

nascl, a Iwgo tract Biel, Reru. Soleuro; 

district between St Galfand Rheincek * ' the 

increase of population had tnlAn ^1 ^ 1 . distncts in which an 
curiously diffied An ^ 88 ® «« 

onlv III the environs of Easel and in tun 1 a^ occurs 

chief centres arc Altdorf and Aimln 'uhich tho 

tliToughout a lare,. part of tliA i,a*i+ “ ®c»eas 0 was prevalent 
northrwhileaccSmrine^aso Ld «.e 

of the south western area " thnmghont much 


In 1880 there were 960 8 males to every 1000 females, a rattier Vital 
analler preponderance of females than in England and 'Wales statistiec 
V'® of 60 there a?e 176 nnmaS “ 
females to IH unniamed males Tho disproportion of the sexes 
in the coimtry at large is mainly due to emigration , hut m certain 
^ntons it IS partly duo to excess of womln in the immSs 
from neighbouring countnes In Un, Schwyz, and Vala is 
there an excess of males In every 1000 of tbo 
were, in 1860, 296 under 15 yearsVage, dKcS 15 and 60 
ycarS’ and 84 npvvards of 60, tho corresponding fiinires in 1870 
W 316 696, and 90, and for 1880. 319,^693, afd^q^e pro 
portion of marned persons to the total number of the adults a 

per cent) 18 less than in most other ooimtnes tl n,,^i. « ^ 

portion hoB been gridnally raised both IvfnrA ahiI oorPi? 

certain lei^Iativo®dianei^“S^^ by 

decreased the manages has 

more frequent tlfan in Fnghnd “rivorao ®’'® ^bglitly 

qnent. ^Hins in f and separation are fro 

marnages, while in Belgium andThf 
reach 1 per cent AsSdTth«in^.^®*’i®L’“”'^® ‘boy do not 
creeds, the five years 1877 Si the different 

of Geneva, ^lere the creed i?n„f the canton 

0 7 separations per 1000 existing ‘bwo wore only 

and wife were Catholics 2 8 ''bero both husband 

where tho husband WM a AfLAi ™ bo"«w Protestants, 3 2 
and 4 5 where tt “ P^testant, 

Cbthohc nusoana was a Protestant and tho wife a 
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The following table shows the annual number of births, Ac — 



'larrlnjrcs 

Per 1000 

litniis 

Per 1000 

Deaths 

Per 1000 

1871-76 

21,732 

SO 

85,832 

31 6 

64,479 

23 8 

1870-80 

20,740 

7 4 

91,197 

32 5 

04,671 

231 

1881-84 

19,708 

68 

85,612 

29 6 

61,082 

21 1 

1885 

20,105 

68 

83,579 

28 G 

61,548 

21-0 


At the oonsus of ISSO there were in Switzerland 211,035 
foreigners (112,311 males and 08,724 females), or one foreigner to 
ovorv 13 or 14 of the jiopnlahon The origin of tins alien element 
was A Cl > 1 arious — Irom Alsace Lormino, 2007 males, 2732 females , 
German), 43,023, 4'i 991 , Austria Hungary, 8380, 4920, Italj, 
27,821, 13,700 , Spam and Portugal, 175, 93 , France, 26,204, 
27,3^80, llollind and BLlgium, 445, 403, Great Britain, 1027, 
1785 Russia, 500, 085 , Son la, Eoumania, and Greece, 110, 36 , 
Denmark, IToraaa, and Sweden, 104, 188, Amenca, 503, 548 

Bitncen 1868 and 1877 the ai erngo number of emigrants from 
Switzerland was 3516 per annum, between 1878 and 1882 it was 
710b In 1883, 1884, and 1885 the lignres wore respectively 
13,502 (12,758 of them native lioni Sinssh 0608, and 7683 By 
far the gi cater pronortioii of the emigrants found tlieir way to 
Amenca, and mainli to the United States, though some of the 
South tinoncau republics (ns CIiili) attract a considerable number 
In the five rears 1870-80 3172 persons on an aiorago loft for 
North America aiinualR , 90 for Central Amenca, 594 for South 
Amenca, and 107 for Aiistmlia, rvliilo Asia and Afnca together 
did not count more than 167 

The population is to a a on great extent niral Oiilj three cities 
(Zunch, Geneva, and Basel) haic a population exceeding 60,000, 
and at the census of 1880 onl) 59 other towns had each more than 
4000 inhabitants Of these Beni ('•ee table nboio), Lausanne, 
Cliaiix do Fonds (22,456), St Gall, Liicorno, Ncuchfitel, Winterthur 
(13,695), Schalfhaiiscn, Biel (11,623), Freiburg, Honsnn (11,082), 
and Locle (10,464) excccdwl 10,000 

A religious census was taken in 1850, 1860, 1870, and 1880, in 
the first case onl) throe categories were recognized — Catholic, 
Protestant, and Tew , in 1860 and 1870 four— Catholic, Protestant, 
Christians of other dciiomiiintions, and non Ohnstinn After much 
discussion the federal council, which had proposed to drop the 
religious census iii 1880, was pre\ ailed upon b) the armimonts of 
ten cantons to adopt a similar classification in 1880 Iho figures 
in 1870 were— 1,566,347 Protestants, 1,084,369 Catholics, 11,435 
members of other sects, and 0996 Tows , in 1880 the Protestants 
numbered 1,067,109, the Catholics 1,160,782, the Jews 7373, and 
miscellaneous 10,838 The Jews aro most stroiigh represented in 
the cantons of Bern (1316 iii 18S0), Ikisol (1053), Aargau (1234), 
Zurich (806), Neuchatel (089), and Gcnoia (602) 

It has been estimated that, of the whole area of Switzerland, 
1,042,471 acres are under arable cultivation and 1,917,032 acres in 
forest, while 2,866,113 acres are altogether uiiproductne Agncul- 
tiiril statistics linio ncier been si stcmatically registered by the 
federal authorities, and oiili a few of the cantons liai o devoted sen 
oils attention to the matter IIcit C ]\Iiililomann (^ f 'vlivaz 
Staf , 1886) giios the following estimate of the area cropped and 
the annual i ahie (in thousands of francs) of the produce — 
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Spelt 

live 
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Potatoes, 

Sect and turnips 
Carrots 

Jflvcd fodder 
Clover 
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Espareef 

1 iS.aOS 
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16 0 if 
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1 Rape 
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„ medium 

„ poor- 

rosturcsnnd"uIps 

1 Inej ards 
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0, 74 
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1,7"0 
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1 09,S65 
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70,020 

2,fra 
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486 

r,ioi 

18 
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4,S42 

1 p3, tl2 
S»,02b 
2S,1I6 
130,001 
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The value of the fruit prodiieo is giicn ns 127,418,391 francs 
(nmiles, 71,310,992, pears, 38,656,150) 

The name "allmcnd” is giion to land still hold in common, 
whether ai-ible, meadow, iiasturo, or forest The main part of the 
"allmends” now existing consists of pasture and forest land 
The pasture lands, "alps,” or high mountain pastures compnso 
"voralpcn ” used in the spiiiig “iiiittolalpcn,” or tow iiastures, 
and " liochalpen ” (sometimes 9000 ftet above the sea), for sheep 
and goats Ihei an most numerous in Ntiicluitel, Bern, and 
Gnsons The capital value of the whole is estimated at 200,000,000 
francs or more Of the 3032 miles of forest land 127 3 belong to 
the state 2007 1 to “ conimnncs ” or private associations, and 897 
to pnvntc per-oiis The federal Goicmnient has done much to 
rcnlforest tracts, both b) itself and bi stimulating cantonal effort, 
ami gtiieralh to promote the science of forestry 
The silk industn of Sintzerland ivas already established at 


Zurich and Basel in the latter half of the 13th centuri , but after I 
a period of iirosponty it died out It was again introduced bi . 
tiio 1 rotestants expelled from Locarno in 1555 Crape, velvet 
and taffetas were the fai oiirito products of the first stage, ribbon’ 
weanng came later with aiiotfici Ixind of Locarno refugees and 
tlio Frencli Huguenots In 1872 116 fmns were engaged in the 
silk trade, in 1881 134 Between those dates the cinploi ces had 
increased from 39,910 to 49,816 (66,000 in 1883), and the wages 
from 15,382,186 to J1 9, 815,453 francs In 1881 2,153,100 kilos of 
silk nml 1,007,700 of silk wnsto ini]>ortccl , and tlio export 
of silk goods, rililions, and ferret silk was 1,152,300, 1,965,400, and 

819.000 kilos rcspoctivol) Cotton begun to bo inanufactiired in 
Switzerland in the IStli ccntiu}, 'ind 2 )oi\erlooni wearing was 
introdnccil iii 1830 The industn has owed a good deal to the 
nbnndant waterpower of the counti) In IbSl there wore 
about 23,000 cotton looms, and cotton spinning cmploi cd about 

60.000 spindles The workers inimborLd 88,046 in 1883 Bleach 
ingand cloth dressing haio attained a great devdopment in the 
neighbourhood of St Gall, both iii the cantons of St Gall and 
Apponzoll Printworks aro especial]] numerous in oiarns Aargau 
is tlio chief scat of the woollen maiiufnttnro, hai ing 4 millions of 
tho total production i allied at Hi million francs Linen, the first 
of tho Swiss textile fabnes to find its way to a foreign market, is 
no longer mamifactiired on a largo scale Embroidered goods aro 
tho great spocialt) of the export trade of eastern Switzerland, — 
the cantons of St Gall, Appcnzoll, Thuigau, and part of Znncli 
111 flat stitch machine embroider) 16,256 workers wore cnipio}cd 
in 1872, and 27,801 in 1880 (43 and 47 per 1000 inhabitants) In 
the different dopartmouts of liand embroider) 83,359 persons were 
omploi ctl m 1881 The St Gall market is also supplied b) a largo 
nuuibor of workers in Vorarlbcrg Tho i nine of the embroidered 
goods exported from tlio consular district of St Gall for America 
alone increased from 19 to iicarlr SO million francs between 1879 
and 1882 Straw plaiting is an important indiistr) m Anrgnii 
(centre at WolilonliTieino, and Froibmg In 1867-08, when the 
trade was at its best, tlio total export was worth lOi million francs 
Watch ami clock making is a spccinlii Swiss industn, ginng 
omplovinent to 44,000 workers in 1883 In Geneva alone 29o 
establishments wore at work in 1882 in some department or other 
of tho nmnufactiirc Tlio lalloi of Joux (Vaiul and Saint Croix), 
Chaux do Fonds, Lotlo, Lcs Brenots, Los Pouts, Flcnvicr (Neu 
chiitel), Bienne, Porrentmy, Saint Iinicr (Bern), Granges (Solcnro), 
Waldonhorg (Basel), and Sclmniiausen are all important scats of 
tho craft The condensed milk industn of Sintzerland is also 
well kiioiva Tho oxiiorts m 1876 amounted to 4,261,800 kilos, 
and m 1883 to 12,086,000 A similar aitido is Nestle s infants' 
food from Vevo) Swass cheese (Emmcnthal nml Gru){ro)lias a 
widoaproad riputntion , tho export increased from 5,093,100 kilos 
in 1861 to 25,960,400 in 1883 Tho production of beer m 
Switzerland was 6,100,000 gallons in 1867 and 20,240,000 m 
1882, III tho latter year 289,604 gallons were exported Tho dis 
tillcncs (1000) produce about 990,000 gallons of pure alcohol 
annually Allusion can onljr be made here to tlio meat clicimcal 
mdiistncs of tho conntn, its jiottencs, pajicr mills, engineering 
works, gnn factories, Aa 

IVoou carving was ono of tho most niiciont, ns it is now one of 
tho best known, of tho minor arts of Switzerland Tlie great sent 
of tho inodoni imhistri is tho Bemeso Oberlnml, when- tho peasants 
dnnng the long ei omiigs of winter for centuries dci oted tbeiii'cli cs 
to producing artistic articles in wood It was regninrh organized 
bi Chnstinn Iiscber in Bnenz (1825), and is now niniiih in tlio 
bands of a connwuy, founded in 1881, which ns.socintes c.ipitnhsts 
and workmen in the profits. In 1870 1139 men and 60 women 
wero cmi)lo)cd tbroiigbont Switzerland in tins dcjeirtinciit , in 
1880 tho numbers were 1202 and 105 ^ 

Owing to tbo original abniidanco of timber it was almost the onli 55 oo 
matenaf eraplo) cd in tho bnihhng of bouses There arc practicalli hmis 
three stiles the so called block lionsc, in winch tbo logs aro laid 
ono upon tlio other , tbo post built house, in which «pnfrl>T posts 
and a strong framework are filled in with planks , and the riegcl 
liaus,” in which a framework of wood is idled in with brick or 
stones In tho cantons of Zurich, Thurgan, nml Schaffliaustii the 
negelhaus (tho usual form in southern Gcrmnni) has— cliiclli 
011111 " to tho increased cost of timber— ihsplarcil the two other 
stiles, which alone were in use there fill the beginning of the 

^^Iii G"en lils’s jiuder v nimalivhe Kurorlc dcrSeJtira: (1850), ITeaV 
505 health stations are mentioned In Aargau wo haic the botstatb 
suniigs of Baden and *5i.biiizuach (snlplmr), tho salt baths of 
Khoiufcldcn and Urnmpf, tbo mineral waters of uildcgg nml 
Birmcnsdorf In Appcnzoll tberc are a number of places lietwcen 
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2000 and 3000 feet afwve tbe sea faiaoue as vrhey cute stations 
(Heiden, GaiSj Appenzell, Lti,), and ^nnona chalybeate apnnga 
(IVcissbad, Goiiteii, Ilcinnclisbad) Basel contains salt baths at 
SchwDizerhallo, Bienenbotg, and Schanenbnrg Bern is particularly 
nch in baths and sanatonums (Lenk, IVeissenbnrg, Heiistnch, 
Gnmigcl, Engistein, Blumenstein) Sohivarzscebad is the chief 
niinenl sjmng in Freiburg , PfaObrs-RaMtz in St Gall is world 
famons The Staohelbeigor Schwefelbad in Glams is muoli fre 
quented The Gnaons have almost a superfluity of mineral -waters, 
some of nliioh (St Montz, Fidens)aro etportod in laige quantities 
'Wcissenstein in Soleure is one of the oldest sanatonnius in Switzer 
land Lavoy and Be-^ in Vend are respectively famous for their 
Bulphnr and salt baths In Valais, Saxon and Leukerbad ore 
famous The importance of altitude in the attractiveness of a 
health resort is shown in a table by Quj er, 280 of the hotels for 
foreign visitors being upwards of 3900 feet above the sea Dr F 
Stopcl {Indttslne n Handclspolxlik der Schxoaa, 1876) reckoned tJie 
total receipts from foreign visitors at 120,000,000 francs 
I'lic position taken by Switzerland in the tade and commerce of 
the world IS remarkable when the various natnral obstacles are 
considered — such as absence of raw material for her industries, 
costly and difficult means of transport, and restrictive customs 
established by neighbouring countries The followmg table shows 
the value in thousands of francs of the imports ana exports for 
1885 (the first year for wluch we have official returns) — 


j Imports. 

Exports 

llmports 

Exports 

German) oil 209 

France 1 1'J.los 

Half Il’Wo 

luslrla llungnrv 1 Gu 003 

Great hrltnln and j 

Ireland ' el, 604 

Dolglnm ' 20,372 

1S7 030 
139 CTO 
60 316 
37,730 

09 306 j 
13, m < 

RnBslflo. 

United States 
Fgrpf 

Holland 

Other countries 

Total 

31,318 
17,813 
12 317 
9,388 
10,0.8 

9,481 
77 723 
2 183 
5,879 
30 889 

70.7,402 

859,904 


England is the great market for silver watches, Germany for 
gild watches and niusvcal bo-res , Franco for weaving maohinori 
Russia for mills, Italy for miscellaneons machinoiy, France ior 
asphalt, France for batter, France, Italy, Germany, and the 
united States for cheese, Germany for silk, Germany for cattle, 
France for shotp and goats Cotton manutaotures find their way 
to £ ranee, Italy, Anstria, Britain, Germany, Spam, India, Ac, 
leather to the united States and the Aigentine Repnblic The 
customs increased from 3,963,192 francs in 1850 to 21,342,408 la 

By article 27 of ttio federal constitution of 1874, pnmnry instrao 
h several cantons, is i^nircd to 

e™t®rtous, unscctanan, and under piibhe 
1 P”'"®'’' age IS np to twelve yeare, 

miwd ^ concerned, but in some cantons this is 

The first school 

1 I®"' ^ different cantona Great 

cnntons“‘'lfbfln‘’^^ T 8®^®°^ organization of the several 

the chief anthonty os rcganls the pnmaiy schools 

™ educational departmoirt or edncational 
with or “ ontnisted to an edneatiomd director 

with or without a council Considering the difficulties caused 
in many regions by a sparse population and a rugood country 
instruction is well Mrned ont Funds are promded X 
the state, the commune, and often by the private indmdnal Even 
hi J®i^®^° the school buildings are generally good Bom 

has ticou especially active m building new schools In 1882 218 191 

3? 27"?\ar&^’* tSe pnmaiy schools ' Of S 

19 Tt I ® ^’®”' Mother tongue, 97,113 French 



and the state 9 Too 

Ikis,des"thcotdinm pub Is freely rendered 

infant school? (fo,S04 11 ”421 nM '“J®^ 2133), 

and pnvatc schools 

males and 214,890 females in recJmt M. ™^^ 

praparatory schools are the “ collomS^’ S^**®®tion Among the 

iiwlnstnnl schools, one of wlimho^r .gvmnaaiims ” and the 
oipifals aswcllasotWmterthiir :^irmlmr"p"®®* f ^ ®®ntonaI 

Murten. and Bneg In Gnrans and £®"®“tray , Emsiedeln, 
«ic education of teachers nro attaclmd to^tl 
“^Lpante csmhhshmcnts for this J cantonal schools 
/uneli, Bern, Lucerne Scliwir Frmi the cantons of 

Tburgan, Tc^s.n, ^ and, an UlS Tmfo®o T’ 
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at Wiutertlinr, the veterinary colleges at Zurich and Bern, the 
\ agncttltnral schools at Oberstrass and Rfltli, and the school of 
dentistry at Geneva In the four universities of Basel, Born, 

Znnch, and Geneva, each with faculties of law, theology, medicine, 
and arts (philosophy), the average number of matncnlated students 
per session of six months was, between 1876 (the first year -of the 
Genes anniversity) and 1881 , 111 theology 113 , 111 law 188 , 111 medicine 
469, and in arts 288, — a total of 1068, to -winch must be added 334 
non matriculated Basel has a preponderance in theology. Bom in 
law, Znnch m arts Tho great federal poly technicum at Zurich 
(opened in 1856) comprises sciiools of architecture, civil and industrial 
enginconng, industrial chcmistiy, forcstiy, and amculture * 
llie public libranes of Switzerland nro briefly desenbed in vol Libranes 
MV p 528, as they existed in 1868 (cf p 648) , for the learned 
societies, see Soci£tiis.<i. 

The total revonne of tho Confederation, which was only 22, 049,363 Finance, 
francs in 1869, had increased to 44,308,000 on an average 111 1879- 
1883, and reached 48,892,000 in 1885 , tho expenditure, which was 
21,744,469 at the first date, had correspondingly increased to 
43,312,510 m 1879-1883, and 46,278,685 in 1885 
In Switzerland there is no standing army, but every male citizen Army 
between twenty four and forty four v cats of age is bound to imlitary 
service and dnil The federal forces consist of the Aiissug, ilhte, 
or regular army (men from -twenty to thirty two years old), and tlie 
landwebr (men thirty two to forty four years) The whole army 
was reorganized 111 18i4, when extensive fnncUonB wore assigned to 
the military physician in connexion -with tho recruiting and calling 
out of tho BoldicTS In tho ten years 1876-84 there -n as one ne-w 
recrnit for 111 of tho population (foreigners excepted), 49 per 
cent of tho total were declared fit for service, 19 per cent, re 
manded, and 32 per Cent, declared unfit In tho long mn, about 
61 1 percent, of tlie young men of the country passed tlio standard 
In 1886 the regulars numbered 117,1 1■9 and the landwebr 84,046 s 
Railway constmction, which began m 1844, proceeded in earnest Railways. 
afterthenewiegi8iationofl862, and by tho close of 3862 71Smilcs 
r V TrS" «®i®8fr«®ted, by 1872 tho ordinary lines reached a total 
of 1459 miles, with 5 miles of special lines, for 1882 the corre 
spending fignres were 2667 and 81 The annual railway profits 
136>699,970 francs in 1870-74 to 179,151,112 m 
1880-84 ^mwaTO bemn to be laid down in 1862, and rope 
inilivays m 1877 The railivays are mostly in tho northern plateau 
and connect with tho systems of Northern Europe Tho only Swiss 
hno which crosses to the south of the Alps is the St Gotthald (see 
KWLyvATB) *^6 proposed Simplon railway has already boon 
earned up the Rhone valley as far as Bneg The mountainous 
cnaracter of the country and the special exigencies of its traOic 
have successful stimulated to some striking efforts of railway 
engineering Thus the Kigt railway rises from tho Lake of Lucerne 
re a height of 6739 feet, with a niaximnm gradient of 250 ner 
thousand , that of tho Rorschach Heidcn lino is 60 per thousand 
Bmtzorland is famons for its well made and well kept carnage Roadx 
reads Some of those that traverse tho mountain passes have 

®*^““ ^^® Most remarkable 

w tho mule pare down an almost perpendicular rock from tlm 
Gemmi Pass to Leukerbad, made in 1737-40 

^®** ®y *’'® Postal Union since Post- 

the national post office dates^ftom iSs^-S^^ffS^renton^i 

Ita moilM ot iUmtete I„„ IBM ’,?? laTl'S is'?/ 

the totol receipts for the latter year being 2 656 687 frani« 

123,433,0^knw ^Sre „re 3^rv,ni®l^?® ^ 

246,359,786 francs in 18821 a^fd ^ 1 ^®“^® prepor (deposits 
reemve deposits (267,298,648 franca ni 18S91*^ ^^“®h 

rareehandsofcVpanics^rS meSSts 

^0^mB^n G79B^»^"l)nrand7ir9S*9m°y (1705-rs^, ntnU 

♦fnJfriticTie OemUMe tJer r.2'®® Melster (1700), acc ntU geogr 

^rauKluk Slot ieJIa silmnt olaaohauthalt der teliicai Etdgm , 

bamu-wns founded la 1800 aatnaJipM * texfeon A atatlsHcnl 

» "f Su to ‘n 1804 Dr Kamnicr g” 

■whom vTo nro inSM^ Iil» successor 

engaged on a BtuUsttcu! handbook *®“ lafoironOon Is 

Tg (9^ ^ B C— H A -W) 

7 P«cra,J^'a"^ f'”ftrnrtdmi,en fn ,ler Selaeeh 

'884 * 9ber Oruppe SO, Vntendchisueim 

Detail may bo found In Uie Alsxdnach * (7olft«. 1887 
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PjVUT II — IIlbTOKi 

Tho Swiss Confedomtion is made up of twontj'-two small 
st.itas, differing from eacli ofcbei m nearly o\ cry point, — 
religious, political, social, industiial, jilijsical, and linguis- 
tic, }ct it forms a nation tlio patriotism of wlioso inoinbors 
IS unner-'nllj acknowledged History alono can supply us 
Willi the ko> to tins purrlo, but Swiss history, while thus 
C'.sontnl if wo would thoroughly grasp tho nature of tho 
Confcdenlion, is \crj intiiuito and ^or 3 local A fiim 
hold on a fow guiding principles is therefore most desirable, 
and of these there aie three which wo must ahvajsbear 
in mind (1) Tho first to bo mentioned is ihe connexion 
ot Iiislo) v itii/i that of ihe impii c Swiss history is 
largely tho history of tho drawing together of bits of each 
of tho imperial kingdoms (Gorman), Italj, and Burgundj) 
for common defence against a coniYnon foe — tho Hapsburgs, 
and, when this famil) haio seemed to themselves the per- 
manent possession of tho empire, tho Swiss League littlo 
b) little wins its indopondcnco of tho empire, practically 
m 1 1^0, formall) in 1048 Originally a inomborof tho 
empire, tho Confederation becomes first on ally, then merely 
a friend (2) Tlio second is the Goman oriqin andnatine 
of tin Contedoation Round a German nucleus (the thioo 
Forest districts) there graduall) gather other German dis 
triets tho Confederation is exclusively Gorman , and it is 
not till 1803 and ISlfi that its French- and Italian speak- 
ing '‘subjects” arc raised to iiolit 'al equality with their 
formei masters, and that tho Eonmnsch-spoaking Longues 
of Rh ctia (Graubunden) pass from tho status of an ally to 
that of a inombor of tho Confederation Eien now, though 
bj tho constitution three languages (German, Fiench, and 
Italian) aio recognirod ns oflicial, tho overwhelming majo- 
rity of tho population of tho Confederation is German-speak- 
ing (2,030,793 out of 2,846,102 in 1880), and the capital 
was fixed at Born by a law- of 1848, having previously 
shifted between ^nllous German speaking towns, wdiilo in 
olden da) 8 tho diet alwn)s met in some German speaking 
place (3) Swiss historj is a itiidy vi federalism Based 
on tho defensuo allinncos of 1291 and 1315 niado botwoon 
the threo Forest districts, tho Confederation is enlarged 
b) tho admi‘!sion of other districts and towns, all leagued 
with tho original three moinbers, but not necessarily with 
each other Hence great difhculties are oncountorod in 
looking after common interests, in maintaining any real 
union , tho diet was incrclj an assombl) of ambassadors 
with powers \ory strictly limited by their instructions, and 
there was no central oxocutivo authority The Confeder- 
ntioii 13 a Staateiibimd, or permanent alliance of several 
small states After tho break-up of tho old system in 
1798 wo see the idea of a JBiiiidaitaat, oi an or^nired 
state with a central legi-^lative, executive, and judiciarj, 
uork its wa) to the front, an idea which is graduall) roal- 
i 7 cd in the constitutions of 1848 and 1874 The whole 
constitutional history of the Confederation is summed up 
in this transition to a federal state, which, while a single 
state m its relations with all foreign powers, in liomo 
matters carefully maintains the more or less absolute inde 
uondcnco of its several members 
‘ Swiss history falls naturally into fiie 
I tho Origins of the Confederation — up to 1-91^, 

Bhaking off dependence on tho Hapsburgs— up to 10^4 
11474) m tho shaking off dependence on the empire — 
unto 1499 (1648), TV tho period of rehgious divisions 
and Fionch influence — up to 1814 , V tho construction of 
an independent state as embodied in the constitutions of 
1S48 and 1874 

I On Ainnist I, 1291, the men of tho lalloy of Uri 
(« ho mines i allis Uranio ”), the free community of tho i alley 

■ ~ I por tho kteiidirj ongin, see Ti-u- 


of Schwyz (“ umvcrsitas lallis do Switz”), and tho associa- 
tion of tho men of the lower i alloy oi Nidwald (‘‘communi- 
las hominum intramontaiiorum i allis infeiioiis”) foimed^,* 
an Evoilabting League for tho purpose of self defence 
against all who should attack or tioublo them, a league 
which IS expressly stated to bo a confirmation of a former 
ono (“ antiquam confedcrationis forinam jurameuto i allatnin 
prosen tibiis innovando ”) This League w as tho foundation 
of tho Sw iss Confederation 

What were these districts? and why at this particular 
moment was it necessary for them to form a defensive 
league? The legal and political conditions of all differed 
(a) In 853 Louis the Geiman granted {inter aha) all Ins 
lands (and the rights annexed to them) situated in tho 
“pagollus TJromm” to the coni out of Sts Felix and Rogula 
in Zurich (the present Fraumunster), of which his daughter 
Hildogard was tho first abbess, and gave to this district 
tho piivilogo of exemption from all jurisdiction save that 
of tho king {ReiJiifreiheit) The abbe) thus became 
possessed of the greater part of the valley of tho Reiiss bo- 
tweon the present Doiil’s Bridge and the Lake of Lucerne, 
foi tho upper valley of Ursoren belonged at that time to 
tho abbey of Dissentis in tho Rhino valley, and did not 
become permanently allied with Un till 1410 The 
pm iloged position of tho abbey tenants gradually led tho 
other men of tho valley to “ commend ” thomsolvos to the 
abbej, whether they were tenants of other lords, or free 
men as in tho Schiichenthal Tho meeting of all tho 
inhabitants of tho valley, for purposes connected with the 
customary cultivation of tho soil according to fixed rules 
and method^ served to projiaro them for tho enjo) nicnt 
of full political liberty in later days Tho important post 
of “protector” (adrocatus or vogt) of the abbey was 
given to ono family after another by tho emporor ns a 
sign of trust, but, when, on tho oxtmotion of tho house of 
Zaringen m 1218, tho office was granted to tho Hapsburgs, 
tho piotests of the abbey tenants, who feared tho rapidly 
rising power of that family, and perhaps also tho desire of 
the emperor to obtain command of tho St Qottlmrd pass 
I'fef which the first authentic mention occurs about 1230, 
when of course it could only bo traversed on foot), led to 
tho recall of the grant in 1231, tho valley being thus 
restored to its original privileged ]iosition, and depending 
immediately on the emperor (1») In Schwyz w o must dis- 
tinguish between tho districts west and cast of Stomen 
In tho former tho land was in tho hands of many nobles, 
amongst whom wore tho Hajisburgs, in the latter there 
was, at tho foot of tho 3fythen, a free conimunit) of 
men governing themselves, and cultivating tlioir land in 
common, both, however, were politicall) subject to the 
emperor’s delegates, the counts of the Zurichgaii, who after 
1173 were tho ever advancing Hapsburgs But in 1-4U 
tho free community of Schwyz obtained from the emperor 
Frederick U a charter which removed them from the 
jurisdiction of tho counts, placing them in immediate 
dependence on tho emperor, like tho abbe) men of Un 
In a few yeare, however, tho Hajisburgs contrived to 
dispense wnth this charter in practice (c) In Uutc^ 
walden things vvoto very different The upper valley 
(Obvvold or Sarnon, so called because of its position with 
Wrd to the Kernvvald) formed part of the Aargnu the 
lower (Nidwald or Stanz) part of tho Zuncligau while in 
both the sod was owned by many ecclesiastical and a) 
lords, among them being tho Hapsburgs and the A^n 
abbe) of Murbach Hence in this district there ^"0 no 
nrivilegcd tenants, no free commumt), no centre of unitj, 

S tlurexWus whj Obwald and Nidwald vvon their 

wav upward^o much more slow I) than 

TTn and Schw v z Thus tho carl) histon and legal position 

S Se to Ltncte f«.B. W tl.o -.n.. 
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la Un tliQ HapsbUTgs, save for a bnef space, had abso- 
lutely no rights , while m Schwyz, Obwoid, and Nidwald 
they were also, as counts of the Zunchgau and of the 
Aargau, the representatives of the emperor 
The The Hapsburgs had been steadily rising for many years 
Leigue from the position of an unimportant family in the Aargau 
of 1201 ^ powerful clan of largo landed propnetors in 

Swabia and Alsace, and had attamed a certain political 
importance as counts of the Zurichgau and Aargau In one 
or both qualities the cadet or Lauffenburg line, to which 
the family estates in the Forest districts round the Lake of 
Lucerne had fallen on the division of the inheritance in 
1232, seem to have exercised their legal rights in a harsh 
manner In 1240 the free men of Schwyz obtained pro- 
tection from the emperor , in 1244 the Hapsburgs built the 
castle of New Hapsburg on a promontory jutting out into 
the lake not far from Lucerne, with the object of enforcing 
thoir real or pretended nghts It is therefore not a matter 
for surprise that, when, after the excommumcation and de- 
position of Frederick If by Innocent lY at the council of 
Lyons in 1245, the head of the cadet hne of Hapsburg 
sided With the pope, the men of the Forest districts should 
rally round the emperor Schwyz joined Sarnen, Nidwald 
helped Lucerne , the castle of New Hapsburg was reduced 
to its present rmned state, and in 1248 the men of 
Schwyz, Sarnen, and Lucerne were threatened by the 
pope with excommunication if they persisted in uphold- 
ing the emperor and defying their hereditary lords the 
counts of Hapsburg The rapid decline of Frederick’s 
cause soon enabled the Hapsburgs to regain their author- ' 
ity in these districts Yet these obscure risings have a I 
double historical interest, for they are the foundation in 
they have any) of the legendary stories 
of Hapsburg oppression told of and by a later age, and 
these fleeting alhances are doubtless what is represented 
by the “antique confederatio " of 1291, Schwyz already 
taking the lead, while Hri, secure in its privileged posi- 
tion, contented Itself with giving a moral support to its 
neig^onre After this temporary check the power of 
tue Hapsburgs continued to increase rapidly In 1273 
the head of the cadet hue sold all his lands and rights in 
the Forest toricts to the head of the elder or Msatian 
une, Undolph, who a few months later was elected to the 
impenal tlwone, in virtue of which he acquired for his 
fainily m p83 the duchy of Anstna, which now for the 
lirst time became connected with the Hapsburgs. Kudolnh 
recogniz^ the privileges of Uri but not those of Schwyz 
and, as ho now umted m his own person the charactere of 
emperor, count of the Zunchgau and of the 

m districts (a name occurmg first 

in 1^89), such a umon of offices might be expected to result 
in a confusion of nghts On Anril 16 12Q1 PnAninL 
bought from the abbey of Murbach in Al^ce (of w£ch L 

and the abbey estates in Hnterwalden It thus s^S 
probable that the other Forest distncts would be shut off 

wrid communication with the outer 

world by way of the lake Rudolph’s death, on Julv 15 
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in Schwyz in 1281, in Nidwald not till this very docu- 
ment of 1291 , yet, despite the great differences in their 
political status, they all joined in concluding this League, 
and confirmed it by their separate seals, thereby laying 
claim on behalf of their union to an independent exist- 
Besides promises of aid and assistance iii the case 
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of attack, they agree to punish great criminals bj their 
own authority, but advise that, in minor cases and in all 
civil cases, each man should recognize the “judex” to 
whom he owes suit, engaging that the coufederates will, 
in case of need, enforce the decisions of the “judex ” At 
the same time they unanimously refuse to recognize any 
“judex" who has bought his charge or is a stranger to 
the valleys All disputes between the parties to the 
treaty are, as far as possible, to be settled by a reference to 
aibiters, a principle which remained in force for ov er six 
hundred years “Judex” is a general term for any local 
ofiicial, especially the chief of the community, whether 
named by the lord or by the commumty , and, as earher in 
the same year Rudolph had promised the men of Schwyz 
not to force upon them a “judex” belonging to the class 
of serfs, we may conjecture from this very decided jirotest 
that the chief source of disagreement was in the matter 
of the jurisdictions of the lord and the free community, 
and that some recent event in Schwyz led it to insist on 
the insertion of this provision It is stipulated also that 
every man shall bo hound to obey his own lord “ conveni- 
enter,” or so fat as is fitting and right 
IL In the struggle for the empire, which extended over lloiBarte 
the years following the conclusion of the League of 1291, we the 
find that the Confederates support without exception the o 
anti-Hapsburg candidate. On October 16, 1291, Un and 
Schwyz ally themselves with Zurich, and join the general 
rising in Swabia against Albert, the new head of the house 
of Hapsburg It soon failed, but hopes revived when in 
1292 Adolf of Nassau was chosen emperor In 1297 he 
confirmed to the free men of Schwyz their charter of 1240, 
and, strangely enough, confirmed the same charter to Un, 
instead of their own of 1231 It is in his reign that we 
have the first recorded meeting of the “landsgemeinde" (or 
assembly) of Schwyz (1294), that of Un being heard of as 
early as 1276 But in 1298 Albert of Hapsburg himself 
was elated to the empire His rule was strict and severe 
though not oppressive He did not indeed confirm the 
oharten of Un or of Schwyz, but he did not attack the 
Mcient rights of the former, and in the latter he exercised 
luB nghts as a landowner and did not abuse his pobtical 
nghts as emperor or as count. Lx Unterwalden we find 
that m 1304 the two valleys were joined together under a 
common ataiatrator a great step forwards to permanent 
Fwfi of Albert’s tyrannical acti4s in the 

Forest districts are not heard of till two centuries later 
though no doubt the umon of offices in his person was a 
perma^nt source of alarm to the Confederation It was 
m his time too that the “ terner ” /«■. j-it,* e 
estates, with enumerahon of S oui/rani? ^ 
able by the tenants to their lo^) of all th ’ K 
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effect of placing them all (despite historical differences) in 
an identical political position, and that the most ^iriMlegcd 
jctgncn to anj of them, — the freedom of the free com- 
luunit} of Schn’jz. A few da 3 S later the Confederates 
made a fresh treat}' of alliance with Zurich , and in 1310 
the emperor placed certain other inhabitants of Schuj’y on 
the same priMlegcd footing ns the free tommunit}' The 
TIapsburgs were put off wth promises, and, though their 
request (131 1) for nn inquiry into their precise rights in 
Ahace and in the Forest districts Mas granted, no steps 
were taken to cair} out this investigation Thus in 
Htnr>’b time the struggle ^^n3 between the empire and 
the Ilapsbmgs as to the recognition of the rights of the 
latter, not between the ITapsburgs and those dependent 
on them ns landlords or counts 

On Hcnr\’s death in 1313 the electors hesitated long 
betw een Frederick the Handsome of Hapsburg and Louis 
of Bcinria The men of )Schw3’7 seized this oiiportunily 
for making a wanton attack on the great abbey of 
Einsicdcln, with which thej had a long-standing quarrel 
as to lights of pasture The abbot caused them to 
be excommunicated, and Frederick (the choice of the 
iniuoritj of the electors), who was the hereditary “ad\o- 
catc” of the abbc}, jilaccd them under the ban of the 
empire Louis, to whom the} appealed, removed the 
ban, on which l^rcdcrick issued a decree bj' which ho 
restored to his familj all their rights and possessions in 
iht, i/int. toUet/'' and Urseren, and chaigcd his brother 
Leopold with the execution of this order The Con- 
federates liastil) concluded alliances \nth Glarus, Urseren, 
Art, and Interlaken to protect themsehes from attack on 
oiorj side Leopold collected a brilliant army at the 
Austrian town of Zug in order to attack Schavyz, while 
a bod) of troops was to take Unterwalden in the rear 
b\ wa) of the Bninig pass On November 15, 1316, 
Leopold, with from 15,000 to 20,000 men, moved forward 
along the shore of the Lake of Egeri, intending to assail 
the xiUagc of Schw)z by climbing the steep hillside above 
the southern end of the lake, through the narrow pass of 
■Vlorgartcn between the mountain and the lake At the 
summit of the pass waited the laliant band of the Con- 
federates, from 1300 to 1500 strong The march up the 
rugged and slipper) slope throw the Austrian army into 
disarra), which became a rout and mad flight when huge 
boulders and trunks of trees wore hurled from above by 
their foes, who charged down on them, and drove them 
into the lake No fewer than 1600 Austrians fell, their 
brilliant cavalry had completely failed before the onset of 
the lightl) armed Swiss footmen Leopold fled in hot 
haste to Winterthur, and the attack by the Brunig was 
drnon back by the men of Unterwalden On December 
9 1315, representatn es of the victorious highlanders met 
at Brunnen, on the Lake of Lucerne, not far from Schwyz, 
and renewed the Eiorlasting League of 1291 In their 
main lines the two documents ore very simil^ar, the later 
being chiefly an expansion of the earlier That of 1315 
IS in German (in contrast to the 1291 League, which is 
in Latin), and has one or two striking clauses largely 
indebted to a decree issued by Zurich on July 24, 12J1 
None of the three districts or their dependents is to 
recognize a new lord without the consent and counsel of 
the rest (this is probably meant to provide for an inter- 
regnum in or disputed election to the empire, possibly for 
the chance of the election of a Hapsburg), strict obemonTO 
in all law-ful matters is to bo rendered to the rightful lord 
in each case, unless he attacks or wrongs any of the Con- 
federates, in which case they are to bo free from all 
obligations , no negotiations, so long as the Dander 
have no lord, are to bo entered on with outside powers, 
save by common agreement of all Louis solemnly recog- 
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mzed and confirmed the new League in 1316, and in 1318 
a truce was concluded between the Confederates and the 
Hapsburgs, who treat with them on equal terms The 
lands and rights annexed belonging to the Hapsburgs 
the Forest distriets are fully recognized as they existed 
the da)s of Henry of Luxemburg, and freedom of com- 
meico IS granted But there is not one word about the 
^johttcal rights of the Hapsburgs as counts of the Zurich- 
gau and Aargau This distinction gives the key to the 
whole history of the relations between the Confederates 
and Hapsburgs, the rights of the lattei as landowners 
arc fully allowed, and till 1801 they possessed estates 
within the Confederation , it is their political rights which 
arc always contested by the Swiss, who desire to rule 
themselves, free from the meddhng of any external power 
As early ns 1320 we find the name “Swiss” (derived J''*® 
from Schwyz, which had always been the leader in the^j“|’ 
struggle) applied to the Confederation as a whole, though it me 
was not till after Sempach (1386) that it came into popu 
lar use, and it did not form the official name of the Con 
federation till 1803 This is in itself a proof of the great 
renown which the League won by its victory at Morgarton 
Another is that as years go by we find other members 
admitted to the privileges of the original alhance of the 
three Forest districts First to join the League (1332) was 
the neighbouring town of Lucerne, which had grown up 
round the monastery of St Lcodegar (whence the place 
took its name), perhaps a colony, certainly a coll of the 
great house of Murbach in Alsace, under the rule of which 
the town remained till its sale in 1291 to the Hapsburgs 
This act of Lucerne was opposed by the house of Austria, 
but, despite the decision of certain chosen arbitrators in 
favour of the Hapsburg claims, the town clung to the 
League with which it was connected by its natural position, 
and thus brought a new element into the pastoral associor 
tion of the Forest districts, which now surrounded the 
entiio Lake of Lucerne Next, in 1351, came the ancient 
city of Zurich, which in 1218, on the extinction of the 
house of Zaringen, had become a free imperial city in 
which the abbess of the Fraumunster (the lady of Uri) had 
great influence, though from 1240 the citizens elected the 
council which she had previously named In 1336 there 
had been a great civic revolution, headed by Eudolph Brun, 
which had raised the members of the craft guilds to a 
position in the municipal government of equal power with 
that of the patncian^ who, howevei, did not cease intrigu- 
ing to regam their lost privileges, so that Brun, after long 
hesitation, decided to throw in the lot of the city with the 
League rather than with Austria In this way the League 
now advanced from the hilly country to the plains, though 
the terms of the treaty with Zurich did not bind it so 
closely to the Confederates as in the other cases (the right 
of making alliances apart from the League being reserved, 
though the League was to rank before these), and hence 
rendered it possible for Zurich now and again to inchno 
towards Austria in a fashion which did great hurt to its 
alhes In 1 362 the League was enlarged by the admission 
of Glarus and Zug Glarus belonged to the monastery 
of Sackingen on the Ehine (founded by the Irish monk 
Fndohn), of which the Hapsburgs were advocates 
nl piming therefore many nghts over the vallojr, which 
refused to admit them, and joyfully received the Con- 
federates who came to its aid, but it was placed on a 
lower footing than the other members of the League, being 
bound to obey their orders Three weeks later the town 
and district of Zug, attacked by the ^guo abandoned 
by their mpsburg masters, jomed the Confcdcratira, 
forming a ti^sition link between the civic and rural 

membera of the League The 5° 

union of these two distncts was the war begun by the 
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Austrian duke against Zurich, which was ended by the 
Brandenburg peace of 1352, by which Glarus and Zug 
were to bo restored to the Hapsburgs, who also regained 
their rights over Lucerne , Zug was won for good by a 
bold stroke of the men of Schwyz in 1364, but it was 
not till the day of Nafels (1388) that Glarus recovered 
its lost freedom These temporary losses and the treaty 
made by Bran of Zurich with Austria in 1366 were, how- 
e\er, far outweighed by the entrance into the League 
111 1353 of the famous town of Bern, which, founded in 
1191 by Berthold V of Zaringen, and endowed with 
great privileges, had become a free imperial city in 1218 
on the extinction of the Zaringen dj nasty Founded for 
the purpose of bridhng the turbulent feudal nobles around, 
many of whom had become citizens, Bern beat them 
back at Dornbuhl (1298), and made a treaty with the 
Forest districts as early as 1323 In 1339, at the bloody 
fight of Laupen, she had broken the power of the nobles 
for ever, and in 1352 had been forced by a treaty with 
Austria to take part in the war against Zurich, but soon 
after the conclusion of peace entered the League as the 
ally of the three Forest districts, being thus only indirectly 
joined to Lucerne and Zurich The special importance 
of the accession of Bern was that the League now began 
to spread to the west, and was thus brought into con- 
nexion for the first time with the French speaking land 
of Savoy The League thus numbered eight members, 
the fruits of Morgarten, and no further members were 
admitted till 1481, after the Burgundian war But, in 
order to thoroughly understand the nature of the League, 
it must be remembered that, while each of the five new 
members was allied with the original nucleus, — the three 
Forest districts, — these five were not directly allied to one 
another Lucerne was allied with Zunch and Zug , Zurich 
with Lucerne, Zug, and Glarus , Glarus with Zurich , Zug 
with Lucerne and Zurich , Bern with no one except the 
three original members The circumstances under which 
each entered the League can alone explain the very intri- 
cate relations at this tune of its eight members 
After a short interval of peace the quarrels wuth 
Austria broke out afresh , all the members of the Leamie, 
save the three Forest distncts and Glarus, joined the ^eat 
union of the South German cities, but their attention 
was soon called to events nearer home. Lucerne fretted 
much under the Austrian rule, received many Austrian 
subjects among her citizens, and refused to pay custom 
duties to the Austrian bailiff at Rothenburg, on the ground 
that she had the right of free traffic An attack on the 
custom house at Rothenburg, and the gift of the privileges 
of bnrghership to the discontented inhabitants of the httle 
town of Sempacb a short way off, so irritated Leopold 
ill (who then held all the possessions of his house out- 
side Austria) that, unmindful of the defeat of his uncle at 
Morgarten in 1316, he collected a great army, with the 
intention of crushing his rebeUious town. Lucerne mean- 
while had summoned the other members of the League to 
though Leopold’s feint of attacking Zurich 
caused the troops of the League to march at first in that 
direction, they discovered their mistake in time to turn 

to advance on Lucerne From 1600 
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and the Hapsburg power wuthm the borders of the Con- 
federation finally broken Glarus at once rose in arms 
against Austria, but it was not till tlio expiration of the 
truce made after Sompach that Leopold’s brother, Albert 
of Austria, brought au army against Glarus, and was 
signally defeated at "Nafcls (not far from Glarus) on April 
9, 1388, by a handful of Glarus and >Sclvwy7 men, the 
troops of the other Confederates arm ing too late 
In 1389 a peace for scion years was made, the Confed- Freedom 
erates being secured in all their conquests, an attempt 
made in 1393 bj' Austria by means of Scliono, 
chief magistrate of Zurich and leader of tho patrician fi,o u„p, 
party, to stir up a fresh attack failed owing to a rising imrgs 
of the burghers, who sj mpathizcd w ith the Confederates, 
and on July 16, 1394, the peace was prolonged for twent^ 
years (and again in 1412 for fiftj 3 ears), lanous stipula 
tions being made by which tho hundred 3 cars’ struggle of 
the League to throw off all political dependence on the 
Hapsburgs was finally crowned with success Glarus was 
freed on payment of 200 pounds annually (in 1389-1395 
It bought up all the rights of feuckingen), Zug too 
was released from Austrian rule fecliwyz was given the 
town of Einsiedeln (tbo “advocatin’’ of the great abbey 
following in 1397) , Lucerne got tho Entlibuch, Sempneh, 
and Rothenburg, the last-named being mortgaged onlj , 

Bern and Solotburn were confirmed in their conquests 
Above all, tho Confederation as a whole was relieved from 
tho overlordship of the Hapshnrgs, to whom, however, all 
their rights and dues ns landed proprietors were expressly 
reserved, — ^Bern, Zurich, (ind Solotburn guaranteeing the 
maintenance of these rights and dues, wuth power in case 
of need to call on the other Confederates to support them 
by arms Thus tho distinction always made by the Con- 
federates between the Hapsburgs as rulers and as land- 
owners was once more upheld, and, though that iiowerful 
family entertained hopes of recovering its former rights, 
so that technically tho treaties of 1389, 1394, and 1412 
were but truces, it finally and for ever renounced all its 
feudal rights and privileges within the Confederation bv' 
the “Everlasting Compact” of 1474 
It IS probable that Bern did not take any active share 
in the Sempacb war because she was bound by the treaty 
of peace made with the Austrians in 1368 , and Solotburn, 
doubtless a party to the treaty of 
1394 (though not yet in tho League), becam,e of its suf- 
fering in 1382 at the hands of the Kyburg line of the 
Hapsburp, whose poaessions (Thun, Burgdorf, Ac) in 
1384 fell into the hands of the two allies 
We may mention here tho foray (known as the Enchsh 
or Gugler war) made in 1374-76 by Enguerrand de 
Ooucy (husband of Isabella, daughter of Edward IH of 
freebooters (many of them Enghshmen 
Md Welshmen), called “Gugler” from their pointed steel 

SSs"7n*t£,° of obtaining possession of certain 

towns in the Aargau (including Sempacb), which be 
cfeimod as the dowry of ins mother Cayenne, daughter 
of the Leopold who was defeated at Morgarteii. Ho was 

urg, Schvy^ and TJnterwalden in December 1375 This 
victory, which gave rise to the first great siiss vmr sone 
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long been trjing to throw o£E the rights o\orciscd o\er 
them bj the great nbbcj of St Gnll, founded in the 7th 
ccntui^' b^ the Irish monk of that name The Ap^ion- 
zcllers in particular had oiTcred n stubborn resistance, and 
the abbot’s troops had been beaten back by them in 1403 
on the heights of Vogclinscck, and again in 1405 in the 
great fight on the pa'ss of the Stoss ^ (which led up into 
the highlands), in which the abbot was backed bj the 
duke of Austria Schw-jz had gnen them some help, and 
in 1411 Aiipenzcll was placed under the protection of the 
League (‘'ai c Bern), wntli w Inch in the next year the city 
of St Gnll nindo a similar treatj to Inst ten years So too 
in 141G-17 soieral of the "tithingb” of the Upper ‘Wallis 
01 Valaib (n , the upper stretch of the Bhone \allej), 
which 111 1 JSS had beaten the bishop and the nobles in 
a great fight at I^isp, became closely associated with 
Lucerne, "Uri, and Untcrwaldon It required aid in its 
final struggle against the great house of Baron, the count- 
bishop of Sittcn (or Sion), and the house of Sa\oj, which 
held Lower Wallis, — the Forest districts, on the other 
liand, wishing to secure thouisehes against Baion and 
Sa\oj in their attempt to permanently conquer the I’^ol 
d’0^sola on the south side of the Simplon pass Bern, 
howei cr, supported its burgher, the lord of Baron , but, 
bj n peace made in 1420, the powers of the bishop and 
the lord of Baron were grcntlj diminished, the latter 
house soou after sold all its lands and rights, and migrated 
to the district of Toggenburg Such wore the first links 
which bound these lands with the League, but they did 
not become full members for a long time — AppenzoU in 
1513, St Gall in 1803, Wallis in 1815 
Space will not allow us to onumorate all the small con- 
quests made in the first half of the 15th century by every 
member of the League , suflico it to say that each increased 
and rounded off its terntorj, but did not give the conquered 
lands anj pohtical rights, governing them as ‘ subject 
lands,” often verj harshly The same phenomenon of 
lands which had won their own freedom playing the part 
of tjrant oier other lands which joined them more or Iras 
bi their voluntary action is seen on a larger scale in the 
case of the conquest of the Aargau, and in the first 
attempts to secure a footing south of the Alps 

In 1412 the treaty of 1394 between tbo League and the 
Hapsburgs had been renewed for fifty years, but 
1415 Duke Frederick of Austria helped Pope John XXll 
to escape from Constance, whore the peat couf il was 
then sitting, and the emperor Sigismund placed the duke 
under tho^ ban of tbo empire, summoning aU mem^re 
of the empire to arm against him, the League hraitated, 
because of their treaty of 1412, till the emperor declared 
that all the rights and lands of Austria in the Lrague wore 
forfeited, and that their compact did not release them from 
their obligations to the empire In the 
nf the omnoror, and by Ins special command, th^fferent 
members of the League overran the extensive Hap^urg 
uossessions in the Aargau The chief share fell to Bern, 
Lt certain districts (known as the Fjetfi Amier) wore 
joined together and governed as bailiwicks held in commo 
by aU the members of the League (save Uri, ^ 

south and Bern, who had already secured the hons share 
S the spoil for herself) This is the first ewe m which 
?ho League as a whole took up the position of ruloxs over 
Sstricts^ which, though guaranteed in the enjoyment of 
thoir old rights, were nevertheless politically unfree M 
encouragement and a reward, Sigismund had granted 
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1 The tales of tho horoio dofenco of Ull Bottacli of Apponzoll, and 
of tho aiCwnco of a compani of AppenzoU women disgu.s^ « 
w Wh tnnied tho hattlo, are told in conneiion with this fight, 
tho 17 th and 18 th cen^rK being thus quite 
unhistorical, so far as our genuine ei,-idcnee goes 


111 adi anco to the League the ngbt of cnmmol jurisdiction 
(“ haute justice ” or “ Blutbann ”), which points to the fact 
that they were soon to become independent of tho empire, 
as they wore of Austria But all through the 16th century 
it must be carefully borne in mind that the members of 
the League wore constantly recognized as and acknowledged 
themselves to bo members of the empire 
As the natural policy of Born was to seek to enlarge Pu- 
its borders at tho expense of Austria, and later of Savoy, 

80 w'o find that Uri, shut off by physical causes from“" 
extension in other directions, os steadily turned its eyes 
towards tho south In 1410 the valley of Urseren was 
finally joined to Un , though communications w-ere diffi- 
cult, and carried on only by means of tho “stiebende 
Brucke,” a wooden bridge suspended by chains over the 
Bouss, along the side of a great rocky buttress (pierced in 
1707 by the tunnel known as tho Urnorloch), yet this 
enlargement of tho territoiy of Un gave it complete com- 
mand over the St Gotthard pass, long commercially import- 
ant, and now to serve for purposes of war and conquest 
Already m 1403 Un and Obwald had taken advantage of 
a quarrel with the duko of Milan as to custom dues at the 
market of Varese to occupy the long narrow valley on the 
south of tho pass called tho Val Leventma, m 1410 the 
men of tho same two lands, exasperated by the insults of 
tho local lords, called on the other members of tho League, 
and all jointly (except Bern) occupied the Val d’Ossola, 
on tho south side of the Simiilon pass But in 1414 they 
lost this to Savoy, and, with the object of getting it back, 
obtained in 1416-17 the alliance of the men of Upper 
TVallis, then fighting for freedom, and thus regained the 
valley, despite tho exertions of the great Milanese general 
Carmagnola In 1419 Uti and Obwald bought from its 
lord tho town and district of Belhnzona This rapid 
advance, however, did not approve itself to the duke of 
Milan, and Carmagnola reoccupied both valleys , the Con- 
federates were not at one with regard to these southern 
conquests, a small body pressed on in fro"* 
but was cut to pieces at Arbedo near Bellinzona m 14^- 
A bold attempt in 1425 by a Schwyzer, Peter Eissi by 
name, to recover the Val d’Ossola caused the Confederates 
to send a force to rescue these adventurera , but the duke 
of Milan intrigued with the divided Confedera^, and 
finally in 1426, by a payment of a large sum o* 
and the grant of certain commercial privileges, the Val 
LovontinS tho Val d'Ossola, and Belhnzona ivore rratored 
to him Thus tho firet attempt of Un to acqmro a footing 
south of the Alps had failed, but the wish to recover its 
lost conquests still continued, and a later 
successM, loading to the inclusion m the Confederation of 
what has been called " Italian Swntzerland 

The original contrasts between the social condition of ^ 
the different members of the Lrague 
when the period of conquest began, and led to qu^efe 
and ill fooling in the matter of tho Aargau and the 
renqurate which a few years later ripened into a ci^ 
broucht about by the dispute as to tho succession to the 
lanSof Frederick, count of Toggenburg, the last male 

i of fte KInne. tad man.^ to 

A zonal. (Uf) 

100^1428 .nctang mo, a and mar. 

““S’ Sro-W^masm,^ 
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death (April 30, 1436) "vras the signal for the breaking 
out of strife. The Prattigau and Davos valley formed the 
League of the Ten Jurisdictions in Khmha (see below), 
■while I'tederick’s •widow sided with Zunch against Schwyz 
for different portions of the great inheritance which had 
been promised them. After being twice defeated, Zunch 
•was forced in 1440 to buy peace by certain cessions (the 
Upper March) to Schwyz, the general feeling of the Con- 
federates bemg opposed to Zunch, several of them going 
so far as to send men and arms to Schwyz. Zunch, how- 
ever, was bitterly disappomted at these defeats, and had 
recourse to that pohcy which she had adopted in 1356 
and 1393 — an alhance "with Austria (concluded in 1442), 
which now held the imperial throne in the person of 
Frederick IIL Though techmcally ■within her rights ac 
cording to the terms on which she had jomed the League 
in 1351, this act of Zurich caused the greatest irritation 
in the Confederation, and civil -war at once broke out, 
especially when the Hapsburg emperor had been solemnly 
received and acknowledged m Zurich. In 1443 the 
Zurich troops were completely defeated at St Jakob on 
the Sihl, cloae under the walls of the city, Stussi himself 
being slam. ;5iest year the city itself was long besieged. 
Fredencfc, unable to get help elsewhere, procured from 
Charles TII of France the despatch of a body of 
Armagnac free lances (the ficorcheurs), who came, 30,000 
strong, under the dauphin Xionis, plundering and harrying 
the land, till, at the very gates of the free imperial city 
of Basel (which had made a twenty years’ alliance ■with 
Bern), by the leper house of St Jakob on the Bits (August 
26, 1444), the desperate resistance of a small body of 
Confederates (1200 to 1500) tiU cnt to pieoes, checked the 
advance of the freebooter^ who sustained such tremendous 
losses that, though the victors^ they hastily made peace, 
and returned whence they had come. Several small en- 
gagements ensued, Zurich long declinmg to make peace 
because the Confederates required, as the result of a solemn 
arbitration, the abandonment of the Austrian alliance. At 
length it ivas concluded m 1450, the Confederates restoring 
almost all the lands they had won from Zunch. Thus 
ended the third attempt of Austria to conquer the Ijeague 
by means of Zunch, which used its position as an imperial 
free city greatly to the harm of the Iieague, and 'was the 
cause of the first civil war which distracted the League. 

^ese fresh proofs of the valour of the Confederates, 
and of the growing importance of the League, did not fail 
to prod^e important results. In 1452 the » Confederates 
of the Old League of Upper Germany” (as they styled 
themselves) made their first treaty of alliance -with France, 
a connexion which •was destined to exercise so mnch infin- 
ence on their history Bound the League there began to 
gather a new class of alhes (known as “Zugewandte 
or associated distncts), more closely loined to it 
or to wrtain members of it, than by a mere treaty of 
inen^hip yet not being admitted to the rank of a full 

^gue Of these associates three, the 

S M “ii^ V aod the town ! 

of Bienne (Biel), through its alliance (1352) with Bern, 
ere given seat, and votes in the diet, bemg called “socu” i 

TOuna to the League, such as IVaUis i 

r^S^tw Eotbweil <1463)1 Ap^ 

dutnct’- into tit M rank of a “protect^ ' 

protected” by several memhera of the 

fr uA'i “^^eys of Engelberg 

Einsiedrin ( 1397 - 14341 . afd thf tSrTS 

inU‘er 


lU';^nsv he Lea'c« rf nw.' /rin- I 


Rapperschwyl (145S) The relation of the “associates” 
to the Leagne may be compared •with the ancient practice 
of “commendation” they were bound to obey orders in 
the matter of declaring •war, making alhances, Ac. 

In 1439 Sigismnnd succeeded & father Frederick ux 
the Hapshnrg lands in Alsace, the Thurgan, and Tyrol, 
and, being mnch imtated by the constant encroachments 
of tte Confederates, m particular by the loss of Eapper- 
sch^wyl (1458), declared war against them, but fared very 
badly In 1460 the Confederates overran the Thuigau, 
and occupied Sargans. IVinterthur ■was only saved by an 
heroic defence Hence in 1461 Sigismnnd had to give 
up his claims ou those lands and renew the peace for 
fifteen years, while in 1467 he sold Winterthur to Zunch. 

Thus the whole line of the Bhine was lost to the Haps 
burgs, who retained (till 1802) m the temtones of the 
Confederates the Fnckthal only The Thurgovian baili- 
■wicks were governed in common as “subject ’ Innd g by 
all tbe Conf^erates except Bern. The tonchmess of the 
now rapidly advancing League was shown by the eager- 
ness 'With which in 1468 its members took np arms 
against certain sma ll feudal nobles who were carrying on a 
harassmg guerilla •warfare ■with their allies Schaffhansen 
and Muhlhausen. They laid siege to Waldshut, and to 
buy them off Sigismnnd in August 1468 engaged to pay 
10,000 gulden as damages by June 24, 1469 , in default 
of payment tbe Confederates were to keep for ever the 
Black Forest, Waldshut, and certain other Black Forest 
towns on the Bhine. A short time before (1467) tbe 
Leagne had made treaties Of friendship •with. Philip the 
Good, duke of Burgundy, and with the dnke of Afilap 
All was now prepared for the mtricate senes of intngnes 
which led np to the Burgundian War, — great epoch m the 
histoiy of the Iicagne, as it created a common national feel- 
ing, enormously raised its mihtary reputation, and brought 
about the close connexion with certain parts of Savoy which 
finally (1803-15) were admitted into the League. 

Sigismnnd did not know where to obtain tbe sum he The Bar-' 
had promised to pay In this strait he tamed to Charles Simdian 
the Bold (properly the Bash), dnke of Burgundy, -who^" 
was then beginning his wonderfnl career, and aiming at 
^onng the l^gdom of Burgundy For this pnmose 
^rles wished to marry his daughter and hei^ to 
:Baxunilian, son of the emperor, and first cousin of Sigis- 
ftat the emperor might be induced to 
Bn^dian crown. Hence he was ready to 
meet Sigismnnd’s advances On May 9, 1469 Chiles 
promi^ to give Sigismnnd 50,000 flonns, receiving as 

Breisgau, the Sandfan, 

Lauffenborg and WaldshntI in 
addition, Charles took Sigismund^der his pro^hom 
specially against the Swiss, and agreed to ^eC md ra 

Charles’s enga«^ment to him i« ^ Beagne, but 

nutted the mortgaged land.; tn pLf Charles corn- 

proceeded to tiT^tl estSihsh h« ^ Hagenbach, who 
such harsh and «evpre ^ ^ there by 

to murmur. then^LZ^S^r^ 

fneadship made with £ K 
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llmr in cn^c of 1 »h vnr Clmrk'V lio inndo 

u tn it\ with them on \uguot I'l, 1 170, to this effect AJl 
t!n cMdun-o t;cK*s to i-how thnt Sifri*iimin<l wils not a tool 
in til hind’- of I out-, and that houi’^, at IciNt at that 
turn, had no defiinle inlcnlion ot inioUiiig Charles and 
thi Mils'- in I war, hut wished onlj to hcciire Ins own 
f mk 

anmd in the next few jnrs tried hard to get from 
< ’nri< the ^'romistd aid ngiinst the bwiss (the inoncj 
I a \uul \untluiU\ mouph l>> Clmrlts on his hchnlf), 
vii.i j.iit him off with \nnous txriisis Charles on Ins 
Mih in n71-7J trud to mile an nllmncc with the 
''Wi his ifforts lump •.nj’portid hj a pirti in Hern 
l.id’d h\ \<lrnn mui Ihihuilurp rmbihh ('harks 
eikvl'o Ws both Mui'imind and the Swiss to further 
hi own mteri ts, hut hi<> hhiftj polici hid the effect of 
il nittn'.; U’th trom him Sipisimuul, dispns,ftd with 
^ lurh m>\i iiKlimd towards Join who e allv he for- 
.inlh l« mu ut th' summer of 117?, — a ihanpe which 
X s tlu r. il rn < ot tin finpirore tlipht from Tretts 
•n >iA<inhvf H7 5, wlini In hid loine Ihero txprcssli 
• . <-rm-n ( huh Thi. ( onfedmUs on thnr suk were 
>.ti \tl% mox. d I.\ the oppri ion of thnr friends and allies 
in \lse< ‘ 1 V uh,and fried in laiii (Tammr} 1171) 

*>> ol'.x.n lome redrx from Ins nmsnr (’lmrk!.’h too 
. tat. 1 .'nv h»l thus I- t him both ‘sie.ismnnd and the 
sv, 11.. -ert hx.xktsl ujK'W lowi, who, thoreniphlj 
lie m t hirle uml ilum, and fx mwp that Ins ehsip 
t m •cii nf at lo ve‘ would ‘'H>n li id to open war, nnntel 
* 1 nii'txr ^trol<— no K - than the rewnnhation of 
s ..i-mund vnet the Swiss lln on the face of it Mcnicd 

ntp'otw vbU, but exuwuwu weed mwl 1 omss dcsterous 

„ If u.m.nt brot^ht iV to pvs, i-o that on March dO, 
1571 tin 1 N.rh'tinp C’ompict wis sinned at Constance, 

1 \ wiu'h 'siui-'inund tnnlli renounced all Austrian elaiiin. 
e. , tin Iamb of th*' ( emfedentes, and puiranletd them in 
onu t i nto\ meiit of them the> , em tlw other Uauel, agreed 
to npi^rthnn n C’h.rkidid not pn cup Uio morlpgcd 
hiub wlnn tin* monc> was pud down The next dn> 
th- .Swiss ji.nud the leipno of the AKelinn and lehmc 
citn ' as id odnl Sipisimind Charlf* was called on to 
r.exieetlu mon’) contnheitcd be the W^itinn cities, anel 
t., restore Ins hnds to Sipisnnind 

stji.s Within n week the opiircssieo I'adiff llngenbacU 
Mil e loturcl, and a month later (Maj 9, lli 1) he 
xe,is out to dcifh, IJtrn alone of the Confcdcmtcs being 
retire eiif’d On October 9 the emperor, acting ot 
couro at the in>tance of Sigisinund, oiAcred the™ 
Schre w-ar n-ninst Clmrlc-s, winch took place on October 
IJern acting in the name of the Confederates, nne 
ftUe' la" that thej mode war «oklj hj order of the emperor 
and'not as principals Next da> I^uis formallj ratified 
his alliance with tlio Coufedemtes, promising mono> and 
Lnsions, the latter to bo increased if 
Lien Throughout these negolmtions and later, Bern 
directs Swiss Vhej, though all tho Conkdemtes arc not 
omte anreed She was Kpcciall> exposed to ottack from 
Chirks^ and Charles’a alb (since 1-J6S) Saxoi, and her 
bjst chance of extending her temtor} kj towank tho 
west and south A forward polic;’ was thus distinctly 
the best for Bern, and this was tho line supported hj the 
1 rcncU partj under Nicholas eon Dicsbnch, Von Bubonberg 
owiosing It, ^though not with any idea of handing oxer 
Bern to^Charlcs The Forest districts, how ox or, wore very 
ruspiinous of tins nioxomont to tho west, h)' '-^hich Bern 
alone could profit, though the League ns " 
lose then, too, Uri had m 1440 finnllj won the 
entma and she and her neighbours fax cured a southerly 
Dohex-^a policy winch was crow-nod with success after 
the gallant^xictory won at Qiornico in 14i8 by w handful 


of men from Zurich, Lucerne, Uri, and Schwyz over 12,000 
Milanese troops, though the mam body of the Confederates 
was already on its way Lome 'Ihus Un gamed for tho 
first time n permanent footing south of tho Alps, not long 
before Bern had won its first conquests from Savoy 
Tho war ni tho west was begun by Bern and her alhes 
(Freiburg, Solothum, ikc ) by marauding expeditions across 
the Jura, in winch Htricourt (Nox ember 1474) and Bla- 
mont (August 1175) wore taken, both towns being held 
of Charles by tho "sires” de Noucli.'itol, a cadet line of 
tho counts of Montbdliard It is said that m the foimer 
expedition the white cross xxas borno (for tho first time) 
ns tho ensign of tho Confederates, but not in the other 
Mcanwhik lolnndc, the duchess of Saxoy, had, through 
fear of her brother Loins XI and hatred of Born, finally 
joined Clinrlts and Milan (January 1475), tho immcdiato 
result of winch was tho capture, by tho Berncscand friends 
(on tho w-ny b-ick from n foray on Bontarher m tho Free 
County of Burgundy or Franchc Comte) of seieral places 
in Vnud, notably Graiison and iLchallcns, both held of Savoy 
by a member of tho house of Clmllon, pimccs of Orange 
( Vpril 1475), nsx\cllusOrboond.lougno, held by the same, 
but under Burgundy In the siunincr Bern soired on the 
Six ox nrd district of Aigk .Soon after (October-Nox ember 
1 175) tho same energetic policy won for her tho Savorard 
towns of Moral, Axcnchcs, Fstaxnyer, andT'xcrdun, xihile 
(September) ihc Upper Wallis, wliicli liad conquered ail 
1 ower or Sixoyard WaJht, entered into alhanco with Bern 
for tho purpose of opposing fcaxoy by proxcnting the nrnxal 
of Milatic’-e troops Alarmed at their success, tho emiieror 
and Louis dc-erted (June -September) the Confederates, 
who thus, bx tho influence of Louis and Bernese ambition, 
Ki\\ thcnischcs led on and then ahandoned to the wrath 
of Charles, and xcry likely to lose their new conquests 
1 hex had entered on tho war as "hcljiers” of the emperor^ 
and now became prmcqnlsm tho war against Charles, xvho 
raised tho siege of Neuss, mode an alhance with Ldward 
IV of Lngland, vcccixcd the surrender of Lorraine, and 
hastened across tho Jura (I'cbniary U/6) to the aid of 
his ally lolandc On February 21 Charles laid «cgo to 
Gmnson, and after a week’s siege tho garrison of Bernese 
mid Imburgcrs had to surrender, and, by way of re«lia- 
lion for the massacre of tho garrison of Estaxayer in Ui6, 
of tho 113 men two only were spared m order to act as 
executioners of their comrades. This hideous news met a 
largo liody of the Confederates gathered f 

luisto to rohex o the garrison, and going to their rendezxous 
nt NcuchMcl, whore both tho count and town 
allies of Bern m 1406 An advance body 
brciburgcrs, and Schwyzers, in order to avoid the castle 
of Vauxninrcus (seized by Charles), by the ® 

Ncuchfitcl, on tho direct road from NeucMtel to 
siL cbmbed oxer a wooded spur to the nortk u«d 
altockcd (March 2) tho Burgundian oujiosts pha^ 
droxx back his force m order to bnng down th® 

♦n the more lex el ground where his caxalry could act, 

of Gmnson. brides capturing xory rich spoU m Oiiariess 
Gmnson Charles at once retired to Lausann^ and e 

Hr 
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22, after the amval of the Zunch contingent under Hans 
Wddmann Engbsh archers "were in Charles’s army, 
while with the Swiss was Bene, the dispossessed duke of 
Lorraine ^ter facing each other many hours, in the 
driving rain, a body of Swiss, by outflanking Charles’s 
van, stormed his palisaded camp, and the Burgundians 
were soon hopelessly beaten, the losses on both sides (a 
contras’- to Granson) being exceedingly heavy Yaud 
was reoccnpied by the Swiss, Savoy having overrun it 
on Charles’s advance , but Louis now stepped in and 
procured the restoration of Yaud to Savoy, save Granson, 
3Iorat, Orbe, and Echallens, which were to be held by 
the Bernese jointly with the Freiburgers, Aigle by Bern 
alone — Savoy at the same time renouncing all its claims 
over Freiburg Thus French speaking districts first be- 
came permanently connected with the Confederation, 
hitherto purely German, and the war had been one for 
the maintenance of recent conquests, rather than a purely 
dctcnsiie one against an encroachmg neighbour desirous 
of crushing Swiss freedom Charles tried in vain to raise 
a third armj , Bene recovered Lorrame, and on January 5, 
1477, under the walls of Xancy, Charles’s wide-reaching 
plans were ended by his defeat and death, many Swiss 
being with Bend's troops The wish of the Bernese to 
overrun Franehe Comte was opposed by the older members 
of the Confederation, and finally, m 1479, Louis, by very 
large payments, secured the abandonment of all claims on 
that province, which was annexed to the French crown, 
lateiaal 'These glorious victones really laid the foundation of 
w ^5wi=s nationahty , but soon after them the long-standing 
Lcasne. le^^lousv between the cmc and rural elements in the Con- 
federation nearly broke it up This had always hindered 
common action save m case of certain pressing questions 
In 1370, by the “Parsons’ ordinance” (Pfafiienbnef), 
agreed on by all the Confederates except Bern and 
Glams, all resident^ whether clerics or laymen, in the 
Confederation who were bound by oath to the duke of 
Austria were to swear faith to the Confederation, and 
this oath was to rank before any other, no appeal was to 
lie to any court spintual or lay (except in matnmomal 
and purely spintual questions) outside the hmits of the 
Confederation, and many regulations were laid down as to 
the suppression of pnvate wars and keeping of the peace 
on the high roads. Further, in 1393, the “Sempach 
ordinance” was accepted by all the Confederates and 
bolothnrn , this was an attempt to enforce pohee re- 
gulations and to lay down “articles of war" for the 
organization and disciphno of the army of the Confede 
rates, minute regulations bemg made against plundering, 
women, monasteries, and churches being m particular 
protected and secured But save these two documents 
common action nas limited to the meetmg of two envoys 
Wfo-ber of the Confederation and one from 

^atly hmitcd bj the instmctions brought by each envoy, 
reference to his Government, and 
included foreign relations, war and peace, and common 

Ltoms dutiL, cTn- 
decisions of the majority did not bmd the 
minontj save m the case of the affairs of the baihwicks 

a^cemmt and goodwill But disputes as to the division 


did nos n‘ 'air a, mm; “‘“is"' “p^der,” which these 

VI mni'm in 1 1 \ Tt • “'landed a moment hr the 
'itmgn m the \ al Leventma, these quarrels broke out 


after tbe victory of Giormco, and at the diet of Stanz 
(December 1481), when it seemed probable that the fail 
nre of all attempts to come to an understanding would 
result lu the dismptiou of the League, the mediation of 
Nicholas von der Flue (or Bmder Klaus), a holv hermit of 
Sachseln in Obwald, though he did not appear at the diet 
in person, succeeded m bringing both sides to reason, and 
the third great ordinance of the League — ^the “compact 
of Stanz ’ — ^was agreed on. By this the promise of mutual 
aid and assistance was renewed, especially when one mem- 
ber attacked another, and stress was laid on the duty of 
the several Governments to maintain the iieace, and not 
to help the subjects of any other member m case of a 
rising 'The treasure and movables captured in the war 
were to be equally divided amongst the combatants, the 
temtones and towns amongst the members of the League. 

As a practical proof of the reconciliation, on the same day 
the towns of Freiburg and Solothnm were received as full 
members of the Confederation, muted with all the other 
members, though on less favourable terms tbau usual, for 
tbey were forbidden to make alhances, save with the con- 
sent of all or of the greater part of the other members 
Both towns had long been alhed with Bern, whose 
mflnence was greatly increased by their admission Frei- 
burg, founded in 1178 by Berthold lY of Zaringen, 
had on the extinction of that great dynasty (1218) be- 
come a free imperial city, but bad bowed successively to 
Kybnrg (1249), Austria, the sons of Budolph (1277) and 
Savoy (1452), when Savoy gave up its claims in 1477 
Freiburg once more became a free imperial city She 
had become allied with Bern as early as 1243 The 
ancient Eoman city of Solothnm (or Soleure) had been 
associated with Bern from 1351, but had in vain sought 
admission into the League in 1411 Both the new mem- 
bers had done much for Bern in the Bmgnndian war, 
and It was for their good service that she now jirocured 
them this splendid reward, in hoiws perhaps of aid on 
other important and critical occasions. 

The compact of Stanz strengthened the bonds which 
joined the members of the Confederation , and the same 
centralizing tendency is well seen in the attempt (1483- 
89) of Hans "Waldmann, the burgomaster of Znneh, to 
assert the rnle of his city over the neighhounnu country 
distacts, to place all power in the hands of the guilds 
(whereas by Bruu’s constitution the patricians had an 
equal share), to suppress aU minor junsdictions, and to 
raise a uniform tax; But this idea of concentratinu all 
powers in the Lands of the Government aroused nreat 
resistance and led to his overthrow and execution Peter 

the rame Imfs, but not of such a sweeping character 

andVr of each member of the Confederation, PracUcnl 

and of the Confederation itself, shows that they always freedom 

mSrf ? empire, trymg to become im-*"®***® 

mediately dependent on the emperor m order to prevent*”'^ 

fP P^^mn of middle lords, and to enjoy practical 

of a shadow cities and princes were gradually ^ertinir 
their own inde^ndence, sometimes hrSang JiS from 

JL In tl^e BurgSan war 

nghts L ^ 
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“Swabian League," formed in 1488 b> tbo lords and 
cities of South Germany to keep the public peace, ga%e 
further offence, ns well as thoir fresh alliances mth 
France Hence a struggle was ineutablo, and the occa 
Sion by reason of which it broke out was the seizure by 
the Tyrolese authorities in 1499 of the Munsterthal, nhich 
belonged to the “ Gotteshausbund,” one of the three 
leagues which had gradually arisen m Ehietia These 
were the “ Gotteshnusbund ” in 1367 (talung in all the 
dependents of the cathedral church at Chur luing in the 
Oborhalbstein and Engadino), the “Obercr or Qrauer 
Bund ’ in 139i5 and 1424 (taking in the abbej' of Dissentis 
and many counts and lords in the Yordcr Bhein lallej, 
though its name is not derived, ns often stated, from the 
“ groj coats ” of the hrst members, but from “ grawen ” or 
“grafen,” as so many counts foi mod pait of it), and the 
“League of the Ten Jurisdictions ” (Zchiigcnchtenbund), 
which arose in the Pnttignii and Daios i alloy (1436) 
on the death of Count Frederick of Toggenburg, but 
which, owing to certain Austrian claims in it, was not 
quite so free ns its neighbouis The first and third of 
these became allied in 1450, but the formal union of the 
three dates onl} from 1524, ns docunientarj' proof is want- 
ing of the alleged meeting at Vnzerol in 1471, though 
practically before 1524 thej had icr} much in common 
In 1497 the Oberer Bund, in 1498 the Gottcslmusbund, 
made a treat} of nllinnce with the Everlasting League 
or Swiss Confederation, the Ten Jurisdictions being un- 
able to do more than show sympath}, owing to Austrian 
lufliience, which was not bought up till 1649-52 Hence 
this attack on the Mfiosterthal was an attack on an 
“associate” member of the Swiss Confederation, Ma\i- 
iiulinn being supported bj the Swabian League, but its 
real historical importance is the infiiieiice it had on the 
relations of the Swiss to the empire. The struggle lasted 
several months, the chief fight being that “an der Calven ” 
or “nuf der Malserhcide” (Hay 22, 1499), in which 
Benedict Fontana, a leader of the Gotteshnusbund men, 
performed many heroic deeds before his death But, 
both sides being exhausted, peace was made at Basel 
on Septemboi 32, 1499 By this the matters in dispute 
were referred to arbitration, and the emperor annulled 
all the decisions of the imperial chamber against the Con- 
federation, but nothing was laid down ns to its future 
relations with the empire Ho further real attempt, how- 
01 er, was made to enforce the rights of the emperor, and 
the Confederation became a state allied with the empire, 
enjo}'ing practical independence, though not formall} freed 
till 1648 Thus, 208 }ears after the origin of the Con- 
federation, it had got rid of all Austrian claims (1394 and 
1474), ns well as all practical subjection to the emperor 
But its further advance towards the position of an inde 
pendent state was long chocked b} religious duisions 
wnthin, and b} the enormous infiuenco of the French king 
on its foreign relations 

IVith the object of strengthening the northern border 
of the Confederation, two more full memberb w ere admitted 
in 1501 — Basel and Subaffbnusen — on the same terms as 
Freiburg and Solotbum. The cit} of Basel had originally 
been ruled by its bishop, but in tbo 14th ccutuiy it 
became a free imperial city, before 1501 it had made no 
permanent alliance with the Confederation, though in con 
tmual relations with it Schaffhausou had grown up round 
the Benedictine monastery of All Saints, and became in 
the 13th century a free imperial citj , but was pledged 
to Austria from 1330 to 1415, in wlm-li last lear the 
emperor Sigismund declared all Duke Frederick’s rights 
forfeited in consequence of his abetting the flight of Pope 
John XXII It had become an “associate" of the Con- 
federation in 1454 
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A few years later, in 1613, Appenzell, which in 1411 
had become a “protected” district, and in 1452 an 

associate” member of the Confederation, was admitted I 
as the thirteenth full member, and this remained the* 
number till the fall of the old Confederation in 1798 
Bound tho three original members bad gathered first five 
others, united with the three, but not neccssAnlj with 
each other , and then gradually there grow up nii outer 
circle, consisting of five more, allied with all tho eight old 
members, but tied down by certain stringent conditions 
Constance, which seemed called by nature to enter tbo 
League, kept aloof, owing to a quarrel ns to tho criminal 
jurisdiction in the Thurgau, which had been pledged to it 
before tbo district was conquered by the Confederates 
Heuchfttol in 1495-98 became permanently allied with 
sei eral members of the Confederation 

In tho first years of the 16th contiirj the influence of C 
the Confederates south of the Alps was largely extended 
Tho S 3 'stem of giving pensions, in order to secure the right 
of enlisting men within the Confederation, and of capitula- 
tions, by w Inch tho different members supplied troops, was 
originated bj Louis XI in 1474, and later followed by 
man} other princes Though n tribute to Swiss lalour 
and courage, this practice hadierj o\il results, of which 
the first friuts were seen in tho Milanese (1500-1516) 
Both diaries Till (1484) and Louis XII (1499 for ton 
years) renewed Louis XT’s treat} Tho Ficncli attempts 
! to gain Milan were laigely earned on b} tho help of Swiss 
meicenaries, some of whom wore on tho opposite side, ond, 
as brotlieri} feeling was still too strong to iiiako it possible 
for them to fight against one auothci, Ludovico Sforza’s 
Swiss troops shnmefull} bctm}cd lam to tho French at 
Novara (1500) In 1500, too, tho three Foiest districts 
occupied Bellinzona at tho request of its inhabitants, and 
in 1503 Louis XII was forced to cede it to them He, 
how 01 er, often held back tho pa} of Ins Sw iss troops, and 
treated them ns more liirclmgs, so that when tho ton i cars’ 
treaty came to nn end Matthew Schinner, bishop of Sitton 
(or Sion), induced them to join (1510) tho pope, Julius II, 
then engaged lu forming the Hoi} League to expel tho 
French from Ital} But when, after the battle of Bni ennn, 
Louis XIL became all powerful m Lombard}, 20,000 Swiss 
poured dow n into the Milanese and occupied it, Schmid, 
tho burgoiunstor of Zurich, naming Maximilian (Ludoi ito’s 
son) duke of Itlilan, in return for which ho ceded to tho 
Confederates Locarno, Ynl Mnggia, ^fondnsio, and Lugano 
(1512), while the Ehatian leagues rccened Chiavcnna, 
Boinno, and tho Valtcllino. (Tho former districts, with 
Bellinzona and tho Ynl Loieutina, wore m 1803 made into 
the canton of Ticino, tho latter were held b> Khxtia till 
1797 ) In 1513 the Swiss conipletel} defeated tho French 
at Noiara, and in 1515 Paco was sent b} Henr} VIIl of 
England to give pensions and get soldiers Francis I at 
onco on Ins accession (1515) began to prepare to wan back 
the Milanese, and, sncccssfull} evading tho Swiss awaiting 
his descent from tho Alps, beat them in a pitched battle at 
Mnngnano near Milan (September 13, 1515), which broke 
the Swiss power in North Ital}, so that in 1516 a peace 
was made with France, — IVallis, tlio Bhaitian league'’, and 
St Gall being included on tho side of the Confcdcratcj, 
Provisions w ero made for the ncutralit} of eitlicr part} in 
case tlio other became invohcd m war, and large penNions 
were promised This treat} was extended b} another in 
1521 (to winch Zunch, then under Zwingli’s influence, 
would not agree, holding aloof from tho French nliiancc 
till 1614), b} which the French king might, with the 
consent of the Confederation, enha an} niiinbcr of men 
between 6000 and 16,000, i«iying them fit wages, and the 
pensions were raised to 3000 francs nnnunJl} to each 
member of tho Confederation These two treaties were 
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the starting point and foundation of later French inter- 
ference with Swiss afiairs, which became more and more 
oppressive, and was not finally thrown off till 1814 
lY In 1499 the Swiss had practically renounced their 
allegiance to the emperor, the temporal chief of the 
world accordmg to mediaeval theory, and in the 16th 
century a great number o! them id the same by the 
world’s spiritual chief, the pope. The scene of the revolt 
was Zunch, and the leader Ulnch Zwingli But we 
cannot understand Zwingli’s career unless we remember 
that he was almost more a political reformer than a 
rehgious one In his former character his policy was 
threefold. He bitterly opposed the French alhance and 
the pension and mercenary system, for he had seen ite 
evils with his own eyes when serving as chaplain with the 
troops in the hfilanese in 1512 and 1515 Hence in 1521 
his mfluence kept Zurich back from joining in the treaty 
with Francis L Then, too, at the tune of the Peasant 
Revolt (1525), he did what he could to lighten the harsh 
rule of the cily over the neighbouring rural distncts, and 
succeeded m gettmg serfage abolished. Again he bad it 
greatly at heart to secure for Zunch and Bern the chief 
power in the Confederation, because of their importance 
and size , he wished to give them eatra votes in the diet, 
and would have given them two-thirds of the “common 
bailiwicks" when these were divided. In his character 
as a rehgious reformer we must remember that ho was a 
humanist, and deeply read in classical literature, which 
accounts for his turning the canonnes of the GrossmUn- 
ster into professorships, reviving the old school of the 
Oarohnum, and relymg on the arm of the state to cany 
out religious changes His theology sprang from a single 
ruhng pnnciple— the absolute and nnhmited sovereignty 
of God Hence his profound respect for the letter of the 
Bible led him to “ legalism ” and extreme Sabbatanamsm 
Hence his view of the incarnation bordered on Hmtananism, 
and sacraments were mere signs of that which is already 
mven , hence too sprang his denial of man’s free will and 
his beUef in absolute election and reprobation Hay, God, 
being the absolute Author of all things, is the Author 
of uvil, though He is not immoral, for He is above law, 
and what w morally wrong for man is not so for God 
Zwingh began to preach the new viowa as early as 1516 
long before and quite independently of Luther but it 
was only when at the end of 1518 he was called to Zunch 
M parish pnest that he began to make any noisa and in 
fact It was even later (1522), when his admirere allowed 
themselves to eatfieshin Lent, that disturbances arose, 
and the diet forbade all preaching which would disturb 
the pubhc pwce. But, after succeeding at two public 
msputations, ks views rapidly gained ground at Zundi, 
which long, however, stood quite alone, the other Con- 

decision of the 

asked-for graeral council, and proposing to carry out bv 
the arm of the state certain small reforms, wWchngmg 
to the old doctrines Zwmgh had to put down thf 
Beformers— the Anabaptists— by 
t as to aUowing the new vienl 

1152^ fcaUimcks." The disputation at Baden 

Lif ft favour of the mamtainers of the old faith 

began to takfanother tmecf In 

Union formed in 1597 m Bern joined the 

(b».be, tbe empe,.,) b, 


With Lucerne and Zug, followed (April 1529) by the 
“Chnsthche Vereinigung,” or union between these five 
members of the League Zurich was greatly moved by 
this, and, as Zwingli held that for the honour of God war 
was as necessary as iconoclasm, war seemed imminent , but 
Bern held back , and the first peace of Eappcl was con- 
cluded (June 1529), by which the Hunganan alhance was 
annulled and the pnnciple of “rehgious panty” (or freedom) 
was admitted in the case of each member of the Leagne 
and in the “ common bailiwicks ” This was at once a 
victory and a check for Zwingk He tried to make an 
alliance with the Protestants in Germany, but failed at 
the meeting at Jilarburg (October 1529) to come to an 
agreement with Luther on the subject of the cucharist, 
and the division between the Swiss and the German 
Beformations was stereotyped Zwingli now developed 
his views as to the greater weight which Zunch and Bern 
ought to have in the League Quarrels too went on in the 
“ common baihwicks,” for the members of the Leagne who 
clung to the old faith had a majonfy of votes in matters 
relating to these distncts Znncb tned to cut off supphes 
of food from reaching the Cathobc members (contrary to 
the wishes of Zwingli), and, on the death of the abbot of 
St Gall, disregarding the nghts of Lucerne, Scbwyz, and 
Glares, who shared with her the ofiSce of protectors of 
the abbey, suppressed the monastery, giving the rule of 
the land and the people to her own ofBcers Bern in vain 
tned to moderate this aggressive pohcy, and the CathoUc 
members of the League indignantly advanced towards 
ZuncL Heat Kappel, on October 11, 1531, the Zunch 
vanguard under (^Idh was (perhaps owing to his 
treachery) eurpnsed, and despite reinforcements the men 
of Zunch were beaten, among the slam being Zwingh 
himself Another defeat completed the discomfiture of 
Zunch, and by the second peace of Kappel (Hovember 
1631) the pnnciple of “panty” was recognized, not 
merely in the case of each member of the League and the 
“ common baihwicks,” hut also m that qf each parish o? 

** commune” 'Thus everywhere the nghts of a minonty 
were protected from the encroachments of the majonty 
The “Chnsthches Burgrecbt" was abolished, and Zun4 
condeiMed to pay heavy damages Bnllinger succeeded 
Zwingli, but this treaty meant that neither side could 
now try to convert the other wholesale The League was 
pennanently spht into two rehgious camps the Catholics, 
who met at Lucerne, numbered, besides the five nlreadv 
mentioned Freiburg, Solothura, Appenzell (Inner Bhoden). 
and St (kll (with Wallis), thus commanding seventeen 
votes (out of twenty-nine) in the diet, the Evanuelicals 

AppenzoU (Ansser 

xilurgau and Glarus vrere divided 

^er eyes always fixed upon the SavoiardCononest 

introduced by Farel mmiUrr i i ® religious changes 

abandoned the albanreTl^^i!^ Freiburg, which 

matron was firmly nlauLd f ' Befor- 

nrmiy planted m the cily The duke of 



1499-1648 ] 


SWITZERLAND 


791 


Savoy, however, took up arms against Bern (1636), who 
oierran Gev, Vaud, and the independent bishopric of 
Lausanne, as well as the Chablais to the south of the lake 
Genova was only saved by the unwilbngness of the 
citizens Bern thus ruled north and south of the lake, 
and carried matters ivith a high hand. Shortly after this 
John Calvin, a refugee from Picardj, was, when passing 
through Geneva, detained by Farol to aid him, and, after 
an evilo from 1638-1541, owing to 02 iposition of the 
papal party, and of the burghers, who objected to Bernese 
rule, he set up his wonderful theocratic government in 
the citj, pushing Zwingli’s principles to their ultimate 
conclusions (see Servetus) (1553), and in 1656 expelling 
man} who upheld municiiial liberty, replacing them by 
French, English, Italians, and Spaniards as new burghers, 
whoso names are still frequent in Geneva (c g , Candolle, 
hlallot, Diodati) His theological views led to disputes 
with the Zurich Keformers, which wore partly settled by 
the CoMtnmis Ttgunmts of 1649, and more completely by 
the Eeheite Confession of 1666, which formed the basis of 
union between the two parties 

By the time of Calvin’s death (1664) the old faith 
had begun to take the offensive , the reforms made by 
the council of Trent urged on the Catholics to make an 
attempt to recover lost ground. Emmanuel Phihbert, 
duke of Savoy, the hero of St Quentin (1657), and one of 
the greatest generals of the day, with the support of the 
Catholic members of the League, demanded the restoration 
of the districts seized by Born in 1636, and on October 
30, 1564, the treaty of Lausanne confirmed the decision of 
the other Confederates sitting as arbitrators (according to 
the old constitutional custom) By this trea^ Ges, the 
Gcnevois, and the Chablais were to bo given back, while 
Vcvey, ChiUon, Lausanne, Yverdun were to be kept by 
Bern, who engaged to maintain the old rights and liberties 
of Vaud, which in 1666 were farther placed under the 
special protection of France Thus Bern lost the lands 
sWh of the lake, in which St Francis of Sales, the exiled 
prmce-bishop of Geneva, at once proceeded to rarry out 
the restoration of the old faith In 1656 Bera and 
Freiburg, os creditors of the debt-laden count, divided the 
county of Gruyhres, thus getting fresh French speaking 
subjects In 1668 Geneva renewed her aUiance with 
Bern, and in 1584 she made one with Zunch 
Too The decrees of the council of Trent had been accepted 
Cotmter fully by the Cathohe members of the League, so far as 
ISef" relates to dogma, but not as regards discipbne or the 
mation relations of church and state, the sovereign rights and 
lunsdiction of each state being always carefully reserved 
Counter Eeformation, however, or reaction in favour 
of the old faith, was making rapid progress in the Con- 
federation, mainly through the exertions of 

Charles Borromeo, from 1660 to 1684 archbishop 
/in which diocese the Italian bailiwicks were included), 

and nepbew of Pius IV, s’lPPf 
Pfyffer, who, having been (1662-1670) the chief of 
Swiss mercenanes in the French wars of rehgion, did so 
much tiU his death (1694) to farther the reh^®^ 
tion at home that he was popularly known as the Smss 
kmc” In 1574 the Jesuits, the great ordw of the 
reaction, were established at Lucerne, m 1679 a papal 
nuncio came to Lucerne, Charles Borromeo founded the 
“^Uecium Helveticum” at Milan for the education of 
for^tw young Swiss, and the Catholic membera of the 
Le^e made an aUiance with the bishop of “ 

1681 the Capuchins were introduced to mfluence the more 
<mnrant closses Most important of all was the Golden or 

the seven Catholic members of the Confederation 
Schwyz, Unterwalden, Lucerne, Zug, Freiburg, and Solo- 


thum) for the maintenance of the true faith m their 
territories, each engaging to punish hackshding members 
and to hdp each other if attacked by external enemies, 
notwithstandmg any other leagues, old or new This 
league marks the final breaking up of the Confederation 
into two great parties, which greatly hindered its pro- 
gress The Catholic members had a majoniy in the diet, 
and were therefore able to refnse admittance to Geneva, 
Strasburg, and Miihlhansen. Another result of these 
religious differences was the breaking up of Appenzell 
into two bits (1697), each sendmg one representative to 
the diet — “Inner Bhoden ” remaining Catholic, “Ausser 
B.hoden” adopting the new views We may compare 
with this the action of Znnch m 1665, when she received 
the Protestant exiles from Locarno and the Italian baili 
wicks into her bnrghership, and Itahan names are fonnd 
there to this day (tf g , Orelh, Muralt) The duke of Savoy 
made several vain attempts to get hold of Geneva, the last 
(in 1602) being known as the “Escalade.” 

In the Thirty Years’ War the Confederation remained 
neutral, being bound both to Austria (1474) and to 
France (1516), and neither rehgious party wishmg to give 
the other an excuse for calling in foreign armies, But the 
troubles in Bhsetia threatened entanglements Austna 
wished to secure the Munsterthal (belonging to the League 
of tbe Ten Jnnsdictions), and Spain want^ the command 
of the jiasses leading from the Valtellme (conquered by 
the leagues of Bhietia in 1612), the object being to 
connect the Hapshurg lands of T;^l and Milan In the 
Valtellme the fule of the Three Leagues was veiy harsh, 
and Spamsh intngnes easily brought abont tbe massacre of 
1620, by which the valley was won, the Catholic members 
of the Confederation stopping tbe troops of Znnch and 
Bern In 1622 the Austrians conquered the Pratbgau, 
over which they still had certam feudal nghts. French 
troops regained the Valtelhne in 1624, but it was lost once 
more in 1629 to the impenal troops, and it was not till 
1635 that the French, under Bohan, finally succeeded m 
holding it. The French, however, wished to keep it per- 
manently, hence new troubles arose, and in 1637 the 
natives, under George Jenatscb, with Spanish aid drove 
them out, the Spaniards themselves being forced to resign it 
in 1639 It was only in 1649-62 that the Austrian rights 
in the Prattigau were finally bought up by the ^gue of 
tbe Ten Jurisdictions, which thus gained its freedom 
In consequence of Ferdinand 11 ’s edict of resbtubon 
fl629), by which the status gvo of 1662 was re-establisned 

the high-water mark of the Counter Beformation the 

abbot of St Gall tried to make some rehgious change in 
his territories but the protest of Zunch led to the Baden 
compromise of 1632, by which, in the case of disputes 
ou religious matters arising in the “common bailiwicks 
the decision was to be, not by a majority, but by niMns 
of friendly discussion— a logical apphcation of the doctnne 
of religious parity — or by arbitration „ ^ 

But by far the most important event in Smss hiatojy in ^ 

this age 18 the formal freeing of the Confedemtion from 

the empire Basel had been admitted a member of the 


League in 1601, two years after the Confederation had 
been practicaUy freed from the jurisdiction of the iinp^ 
nal chamber, though the city was mejajed the new 
division of the empire into “ circles (1621), J 
not take in the older members of the Confederation 
Basel, however, refused to admit this juris^ction, th 
onestion was taken up by France and Sweden at the 
rongress of Munster, and formed the object of » 

■Rnsel and the other “ Helvetiorum cantones wero 
declared to be " in the possession of almoirt entuo J*6e^ 
0 ^ S^fVn from fh. ompme. mi nrdtmmm sulam* 
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to the impenal tnbunals ” This vraa intended to mean 
esomption from all obligations to the empire (vrith \rhich 
the Confederation was conneetod hereafter simply ns a 
friend), and to he a dcfinitii o settlement of the question 
Thus by the events of 1499 and 16fS the Confederation 
had become an independent European state, mIucIi, by the 
treaty of 1516, stood as regards Prance in a relation of 
neutrality 

In 1668, in consequence of Louis XW'a temporarj 
occupation of the Francho Comtf, an old scheme for set- 
tling the number of men to bo sent by each memlior of the 
Confederation to the joint army, and the appointment of a 
council of war in -vint time, that is, nn attempt to create a 
common military organization, nos accepted bj the diet, 
which nas to send two deputies to the council, armed with 
full pobtical powers This agreement, known as the 
DeferiKionale, is the only instance of joint and unanimous 
action in this miserable period of Swiss historj, when rc- 
hgious divisions crippled the onergj of the Confederation 
Pwncli Throughout the 17th and 18th centuries the Confedera- 
practically a dependency of Prance Tn ICU 
reWglouB Zurich for the first time joined in the treat j, which was 
dmsions, renewed in 1663 with special proiisions ns regards the 
andnse Protestant Swiss mercenaries in the king's paj and a 
of French neutrality in case of civil war in the 
craoj I^gue The Swiss had to stand by wliilo Louis XH' 
won Akace (1648), Francho Comtd (1678), and Strasbiirg 
(1681) But, as Louis inclined more and more to nn anti- 
Protestant policj , the Protestant members of the League 
favoured the Dutch militarj sonico, and it was through 
their influence that in 1707 the “ states ” of the principality 
of Neuchiltel, on the evtinotion of the Longuoiillo line of 
these princes, decided m favour of the king of Prussia 
(representing the overlords— the house of Clmllon Orange) 
as a^mst the various French pretenders claiming from 
1 the ^nguoville dynasty hy descent or by will In 1715 
the Catholic members of the League, in hopes of rotnevin" 
their defeat of 1712 (soo below), agreed, while renewing 
the treaty and capitulations, to put Franco in the position 
of the guarantor of the League, with rights of interfcnuK, 
in case of attack from within or from without, whether by 
coumel or arms, ^ns last clause w as simply the surrender 
of Swas independence, and was strongly oincctcd to by 
members of the Confederation, so that in 
1777 it was dropped, when all the Confederates made a 
fresh defensiio aUiance, wherein their soioreignty and 
independence were expressly set forth Thus Franco bad 
suMwded to the position of the empire with regard to 
the ^nfederation, save that her claims were practically 
asserted and voluntarily admitted. ^ ^ 
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The onlj thing that prospered was the pnncijilo of " reli- 
gious paritj,” wliicli was established by every treaty 
Tlio diet had few jiowcrs , tho Catholics had the majority 
Ihcro, the soicrcign rights of each incmher of the League 
and the limited mandate of the ensoys tlTtctually clicrkcd 
nil progrciss Zurich, n.H Uic leader of the Idsiguc, managed 
matters when the diet was not sitting, but could not en 
force her orders Tlic Confederation was little more than 
a collection of separate atoms, and it is really mancllous 
that it did not break up through its own weakness 
In these same two ccntiinas, tho cliiLf feature in 
domestic Swiss politics is the growth of an aristocracy 
the power of \oling and tho ]>owtr of ruling are iilnccd in 
the hands of a Biiiall class Hus is chiefly seen in Bern, 
Lucerne, I’reibiirg, and Solothurn, where there were not 
the priinit lie democracies of tho Forc-st di4rif>ts nor tho 
go\ eminent hy guilds ns at Zurich, Basel, and Stlmfi 
hausen It was cfTcctcd by refusing to ndtnit any now 
burghers, a practice which dates from the inidillo of tho 
ICtli century, niid is connected {like the Minilar nio\c 
nicnt in tho Binnllcr loral units of the “ commimts ” in the 
rural districts) with tho question of poor relief after tho 
suppression of the monasteries Out-uUra (lIintei>i-"Cn 
or Kicdgclassenc) had no jwhticnl rights, howcicr long 
they might base rasidcil, while tho priiilcgCi, of burgher- 
ship wore strictly liereditnry Inrlher, within the 
burghers, a small class succeeded in securing the monoixily 
of nil public oflicas, which was kci>t up by tho practice of 
co-opting, nml wns known as the “patnemte’ So in 
Bern, out of ICO burgher families, SO (in 1776 IS only) 
formed the ruling oligarchy , and, though to foreigners tho 
goicmnient seemed ndmirably mnnngcd, yet tho last thing 

^ wns'dcmocntic. In 

1/49 Dcnzi made a fruitless nltompt to oicrllirow this 
oligarchy, like Fatio at Gcneia m 1707 The harsh 
character of Bernese rule (and the same holds good with 
reference to Un nnd the Val Lcicntina) wns shown m tho 
great slnctncss with which Vatid wns kojit in hand it 
was ruled ns a conquered laud by a bcnoiolcnt dcsiiot, 
and wo can feel no surprise that Dnicl in 1723 tried to 
free Ins natiso land, or that it was m Vnud that tho 
principle’} of tho French 3to\olulion vrero wwi cincrW 
welcomed Another nault of this aristocratic tendency 
was the way in which tho cities despised tho ncighbourmi 

lT?hZ Z Smdunllj to dcpnio them 

o/ their equal iwlifical rights nnd to lc\y hLvy taxes 

upon them Tlicso and other grievances (tho fall in the 
price of food after the close of the Tliirty Yearn* ‘War tho 
lowering of tho value of tho com, Ac.), combined with tho 

ll'o great war, 

B^n ilfi Revolt (1653) in tho tcrntories of 
Bern, Solothurn, Lucerne, and Basel, intcrestinc Ins^n- 
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The Confcilention and Franco had been closely con- 
nected for so long that (ho outbreak of the French 
lvo\olutiou could not fail to aficet the Swi*^ Tho 
Hchctmn Club, founded a I Pans in 1790 b^ po\ oral exiled 
Vnndois and rrciburgers, nns tho centre from nhtch tho 
now ideas were spread in the western part of tho Con- 
federation, nnd risings directed or stirred up In 1790 
I^wor Mnlhs rose against the opiircssno rule of tho upper 
districts, in 179J I’orrenfru} defied tho pnnco-bishoii of 
Jliscl, despite tho iinpcrial troops ho suminoncd, declared 
tho “Ivaumcmn" republic, nnd tliroo months later became 
the French department of the Mont Terrible, Geno\a was 
onlj pa\ed (1792) from France b^ a force sent from 
Zurich and Bern , nnd tho massacre of the Swiss giinnl at 
tho Tuilenes on August 10, 1792, aroused intense indigna- 
tion The ruler*., however, unable to enter into tlio new 
idea*., contented theinschcs wnth suppressing them h} 
font, t 0 , Zuneb in tbc case of Slafa (179, “>) St Gall 
manatrotl to frto itself from its abbot (179.'i-07), but 
the Lv agues of Bhetia so oppressed tlicir subjects in tho 
\altollino that in 1797 Bonaparte (after conquering (he 
Milnno'-e from the -Vust nans) joined (hem to (ho Cisalpino 
reimblic Tiio diet nas distracted bj partj struggles, and 
the fall of the old Confederation was not far distant Tho 
nimmirs of the xasl treasures stored up at Bern, nnd tho 
desire of securing a bulwark against Austrian attack, 
spciiallv turned tho atlontiou of tho Directory towards 
the (’onfcderation , and (his was titiiircd bj (ho heads of 
the reform partj in the Confcdcmtion, — Ochs, tho burgo 
master of Basel, and La Ilnrpc, who had left his homo in 
Vand through disgust at Bernese opprcvsioii, both now 
wishing for aid from outside in order to free their land 
from (he rule of tho oligarch) lienee, when La Harpe, 
at the head of twentj two exiles from Valid and Freiburg, 
called (November 20, 1797) on tlic Director) to protect 
tbc liberties of Ynud, wbicb rrance b) Ibo treat) of I'iOo 
was bound to guarantee, his appeal found a read) answer 
In 1798 French troops occupied 'Mulilhauscu and Bionuo 
(Biel), ns well ns those parts of the lands of tho prmcc- 
blshop of Basel (St Iimcr nnd tho Munslcrtlial) ns regards 
which he had been since l.')79 tho all) of tho Catholic 
tnemher. of tlio Confederation Another arm) entered 
Yaud (Fobrunr) 1798), when the "J-amiamc republic 
was proclaimed, nnd tho diet broke up in dismay without 
taking an) steps to avert the coming storm Bruno and 
hts arm) occupied Freiburg nnd feolotluirn, nnd, after 
fierce ficbting at Ncucncck, entered (Mavcli 5) Bern, 
deserted b) her allies, nnd distracted b) quarrels within 
Y'ltli Bern, tho stronghold of tho nristocmtio party, fell tlio 
old Confederation Tho Bov olution triumphed throughout 
the Confederation Brunc, on Jfarch 19, put forth a won- 
derful scheme b) which tho Confederation with its nwo- 
cintcs ” nnd “ subjects ” was to bo split into three ropubUcs 
—tho Tcllgau (i c , the Forest districts), tho Khwanic 
fi e , Ynud, 'Wnllis, tho Bernese Oberland, and tho Italian 
bailiwicks), and the Helvetic (t€, the ^ 

portions), but tbo Directory disapproved of this (March ^6) 
and on March 29 tho Helvetic republic, one and indivis- 
ible, WHS proclaimed This was accepted by ton out of 
the thirteen members of tho old Confederation, ns well as 
the constitution drafted by Ochs By tho now scheme 
tho territories of tho Everlasting League were split up into 
tw cut) -three (later nineteen, Bhrotia only coming lu in, 
17991 adininistrativo districts, called “canton^ a name 
now otficmlly used in Switzerland for tho first time, ^ough 
it max bo found employed b) foreigners in the French 
treaty of 1452, in Coniines nnd Machiavolh, and in tho 
treaties of Westphalia (1 648) A central Government was 

«;et UP. with Its scat at Lucerne^ comprising a senate ami 
a great council, together forming tho legislature, wath an 
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oxccutivo of five directors chosen by tho legislature, and 
having four ministers ns subordinates or “chief secretaries ” 

A snjiromo court of justice was set up , a status of Swiss 
citizenship was recognized , nnd absolute freedom to settle 
in any canton was given, tho political “communes” being 
now composed of nil residents, nnd not merely of tho 
burghers For llie first tune an attempt W’as mndo to 
organize tho Confederation ns a single state, but tho change 
was too swooping to Inst, for it largely ignored tho local 
patriotism winch had done so much to create tho Con- 
fcdomtion, though iiioro recently it liad mndo it politically 
powerless TJic three Forest districts rose in rebellion 
against tho invaders nnd the new constitutions which 
dcstiojed their ancient prerogatives, but tho valiant 
resistance of tho Schwyzcr*., under Alois Bcdtng, on tho 
heights of Morgnrten (April nnd ^lay), nnd that of tho 
Unterwnldners (September), were put dowm by French 
armies Tho proceedings of tbo French, however, soon 
tunicd into disgust and hatred tho joyful feelings with 
which the) had been hailed ns liberators Genova was 
annexed to Franco (1798) , Gorsnu, after an independent 
cvistcnco of over 400 )cars, was mndo a mere district of 
Schnjz, ininicnso fines vvcio levied and tho treasury at 
Bern pillaged, tho land was treated ns if it had been 
conquered The now republic was compelled to mnko a 
verj close offensive nnd defensive nllinnco with Franco, and 
its directors wcio pmcticallj nominated from Pans, In 
1799 Zurich, tho Forest cantons, nnd Ehaitia became tho 
Bcono of tho struggles of tho Austrians (welcomed with 
JO)) against tho French nnd Bnssmna Tho manner too 
in which tho reforms were earned out nlicnatcd man), 
ami, soon after tho Director) gave wn) to tho Consulate in 
Pans (18 Brumairo oi November 10, 1799), tho Helvetic 
directory (Joiinnry 1800) was replaced by an executive 
committee 

Tho scheme of the Hclvotic republic bad gone too farOTio 
in tbc direction of centralization , but it was not easy to 
find tho happ) mean, nnd violent discussions wont 
between tho "unitary" (Iicndcd by Ochs and Ln Hnrpo) 
and "federalist” parties Many drafts were put forward, 
and ono actually submitted to but rejected by a jiopular 
xoto (Mn) 20, 1802) In July 1802 tho French troops 
were withdrawn from Switzerland by Bonapaito, oslon- 
sibl) to compl) with tho treaty of Amiens, really to 
show tho Swiss that thoir best hopes lay in aijpcnhng to 
Inin Tho Helvetic Government was gradually driven 
back b) armed force, nnd tho fodomlists seemed getting 
tho best of it, when (October 4) Bonaparte offered liimsolf 
ns medintor, and summoned many of tbo chief Sw-^ 
statesmen to Pans to discuss mattois with him (tho 
“Consnlta"— December 1802) Ho had long taken a 
very special interest in Swiss matters, and in 1802 had 
given to tho Helvetic republic tho Fncktlml (ceded to 
Franco in 1801 by Austria), tho Inst Austrian possession 
wntlun tho Imrdcrs of tbo Confederation On tho other 
hand, ho had made (November 1802) TFnlhs into an inde- 
pendent republic. In tbo discussions ho pointed out that 
Swiss needs required a federal constitution and a nontral 
position guaranteed by France Final y (February 19, 
1803) ho laid before tho Consulta tho Act of Mediation 
which he had olaboratcd, and which they had perforce to 
accept — a document which formed a now departure in 
Swira history, and the inflnenco of winch is visible in tUo 
present constitution 

^ Throughout, "Switzerland" is used for tlm lirat time 
as tho oWial name of tho Confederation Tho thirteen 
members of tho old Confederation before 1/98 «'-o set up 
again, nnd to them ate added six now canton8,--two (St 
(^l and Grauhvlnden or Gnsons) having boon 
"associates,” and tbo four others bemg^a^ uj^of tho 
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sabjeci lands conquered at different tunes, — ^Aargau (1415), 
Thnrgan (1460), Ticino or Tessin (1440, 1500, 1512), and 
Tand (1536) In tbe diet, six cantons 'crbicb bad a 
population of more than 100,000 (viz., Bern, Zuncb, 
Taud, St Gall, Graubunden, and Aargau) vrere given two 
votes, tbe others having but one apiece, and the deputies 
were to vote fredy within hmits, though not against their 
instructions Meetings of tbe diet were to be held 
alternately at Freiburg, Bern, Solothnrn, Basel, Zunch, 
and Lucerne, — ^the Government of each of these cantons 
becoming, by virtue of the presence of the diet, the 
execntive of the Confederation, its chief magistrate liemg 
named the “landamman of Switzerland.” The “lands* 
gemeinden," or popular assembhes, were restored in the 
democratic cantons, the cantonal governments in other 
cases being in the hands of a “great council” (legisla- 
tive) and the "small council" (executive), — a property 
qualification bemg required both for voters and candidates 
5vo canton was to form any pohtical alliances abroad or 
at home The “communes” were given larger political 
rights, the burghers who owned and used the common 
lands beconung more and more private associations. 
There was no Swiss bnrghership, as in 1798, bnt perfect 
hberty of settlement in any canton There were to be no 
pnnieged clashes or subject lands. A very close aUiance 
with France (on the basts of that of 1516) was concluded. 
The whole constitution and organization were far better 
suited for the Swiss than the more symmetrical system 
of tbe Selretic republic, but, as it was guaranteed by 
Bonaparte, and his influence was predominant, the whole 
febnc was closely bound up with him, and fell with him 
ExreUent in itself, the constitution set forth in the Act of 
Mediation failed by reason of its setting 
For ten years Switzerland enjoyed peace and prospenty 
under the new constitution Pestalozzi and Fellenberg 
worked out their educational theones, K. Escher of Zunch 
embanked the Lmth, and was thence called “ron derLinth”, 
the central Government prepared many schemes for the 
CTmmon welfare On the other baud, the mediator (who 
^me emperor in 1804) lavishly expended his Swiss 
troops the ntunber of which could only be kept up by a 
regular blood tax, while the “Berhn decrees " raised the 
pnee of many articles In 1806 the pnncipality of 
^nch&tel WK given to Marshal Berthim, T^n was 
French troops from 1810 to 1813, and in 
1810 Mallis was made into the department of the Sim- 
plon, so ^ to secure that pass. At home, the liberty of 
moving W one canton to another (though given hr 
the constitution) was, by tbe diet in 1803, restneted by 

SS® gSinJ 

pohtical rights in the canton or a right of profiting by the 

to .^^^’"“^'apoleon’spowe? ^u 

position of Switzerland b^me 
en^nger^ Despite the personal wishes of the czar fa 
^ Anstnans, supported by the 

^cfaonaiy pa^ m Switzerland and without any real 
^istance on the part of the diel as well as the 

crossed the frontier on December 21 1813 nnil o 

by 11, s,™, 

restore the old state of fht i!* ♦ ^riy which wished to 
stood out for the mne^tSSto^^"^ majonly 

great pressure to bnnl about I ^ exercised 

aU the nmeteen canw deputies from 

Icmg diet”)7StS- 

^estions had to be referred to th^r**^**®*^ 

renk of “associates” to tW f raised from tbe ^ 
to that of fnU members of tbe i 


confederation (thus making up the familiar twenty-two), 
and as compensation gave Bern the town of Bienne (Biel) 
and all (save a small bit which went to Basel) of the 
territories of the pnnce-bishop of Basel (“the Bernese 
Jura ”) , but the Yaltelhne was granted to Austna, and 
}tfuhlhauseu was not freed from France 

The diet accepted this decision, and on August 7, 1815, 
the new constitution was sworn to by aU the cantons save 
^fidwald, the consent of which was only obtained by 
armed force, a delay for which she paid by seeing Engel- 
berg and the valley above (acquired by Ifidwald in 1798) 
given to Obwald- By the new constitution tbe sove- 
reign ngbts of each canton were fully recognized, and a 
return made to the lines of the old constitution, thongh 
there were to be no subject lands, and political nghts 
were not to be the exclusive privilege of any class of 
citizens. Each canton had one vote in the diet, where 
an absolute majority was to decide all matters save foreign 
affairs, when a majority of three fourths was required. 

The management of current business^ Ac., shifted eveiy 
two years between tbe Governments of Zunch, Bern, 
and Lucerne (the three “Tororto”) The monastencs 
were guaranteed in their nghts and pnnleges , and no 
canton was to make any alliance contraiy to the ngbts 
of the Confederation or of any other canton Provision 
■vras made for a federal army Finally the congress^ on 
Xovemher 20, 1S15, placed Switzerland and parts of 
Aorth Savoy (Chablais, Fancigny, and part of the Gene- 
vois) under the guarantee of the great powers, who 
engaged to maintain their nentrahty, thus freeing Swit^ 
zerland from her 300 years’ subservience to France, and 
compensatmg m some degree for the reactionary nature 

1 A constitution when compared with that 

of 1803 

T Ihe cities at once secured for themselves in the Attempts 
cantonal great councils an overwhelming representation refoim 
°J®/cn ® °®*Sl>bonnng country districts, and the agreement 
of leOo 05 to migration from one canton to another was 
renewed by twelve cantons. For some time there was little 
telk of reforms, bnt in 1819 the Helvetic Society defimteh 
^came a political society, and the foundation in 1824 of 
the Marksmens Association enabled men from all cantons 
to meet topther A few cantons (notably Tessm) were 
beginiMg to “ake reforms, when the influence of the July 
r^olntion (1830) in Pans and the sweeping changes in 
Zunch led the diet to declare pecember 27) tSt Tt 

of ‘iM?’ mill tie poet 

or 1515 Hence for tbe next few years great actmfcv m 

thu direction was di^Iayed, and most of the canons 

reformed themsdvM, save the most conservativr (L 

tor ten,„.g 

SSo? Si” 

(July 17) whereom^hrtTio 7 cantons in the diet 

1 draft “ the latter 

administratis LSSSmTi. a federal 

a majontv in its favnn cantons could not secure 

«oa Me”™ foS ‘ letom eel m, 

met was forced to sanction (1833) the division of 
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Basel into tlio “city” and “country ’’divisions (each with 
half a vote in the diet), though fortunately in Schwyz the 
quarrel ivas healed Keligious quarrels further stirred up 
strife in connemon \nth Aargau, which was a canton where 
religious panty prevailed, later in others. In Zurich the 
extreme iiretensions of the radicals and freethinkera (illus- 
trated by oflfenng n chair of theology in the university to 
Strauss because of his recent Life ^ Jesus) brought about 
a great reaction in 1839, when Zurich was the “Vorort” 
In Aargau the parties were vety evenly balanced, 
and, when in 1840, on occasion of the revision of the 
constitution, the radicals had a popular majority, the 
aggrieved clerics stirred up a revolt ^810), which vvas put 
down, but which gaio their opponents (headed by A. 
Keller) the excuse for cariying a vote in the great conncil 
to suppress the eight monasteries in the canton This 
was flatlj opposed to the pact of 1815, which the diet by 
a small majority decided must be upheld, though after 
nianj discussions it determined (August 31, 1843) to 
accept the compromise by uhicli four only were to bo 
suppressed, and declared that the matter was non settled 
On this the seven Catholic cantons — Uri, Schwyz, 
Unterwaldcn, Lucerne, Zug, Freiburg, and Wallis— formed 
(September 7, 1843) a "Sonderbund" or separate league, 
which (February 1844) issued a manifesto demanding 
the reopening of the question and the restoration of all 
the monasteries Like the radicals in former years the 
Catholics nent too far and too fast, for in October 1844 
the clerical party in Lucerne (in the majority since 
1841, and favouring the reaction in Wallis) officially 
invited in the Jesuits and gave them high posts, an act 
which created all the more sensation because Lucerne was 
the “ Vorort ” Twice (December 1844 and March 1846) 
parties of Free Lances tried to capture the city In 
December 1845 the Sonderbund turned itself into an 
armed confederation, ready to appeal to war in defence ! 
of the rights of each canton The radicals earned Zurich 
in 1845 and Bern in 1840, but a majority could not be 
secured in the diet till Geneva (October 1846) and St Gall 
(May 1847) were won by the same party On July 20, 
1847, the diet, by a small majority, declared that the 
Sonderbund was contrary to the federal pact, which on 
August 16 it u*as resolved to revise, while on September 3 
it was decided to imite each canton to expel the Jesuits 
Most of the great powers favoured the Sonderbund, but 
England took the contrary view On October 29 the 
deputies of the unyielding cantons left the diet, which 
ordered on Kovember 4 that its decree should be enforced 
by arms The war was short (November 11-29), mainly 
owing to the abihty of Dufour, and the loss of life trifling 
One after another the rebellious cantons were forced to 
surrender, and, ns the Pans revolution of February 1848 
occupied aD the attention of the great powers (who by 
the constitution of 1815 should have been consulted in 
the revision of the pact), the Swiss were enabled to settle 
their own affairs quietly Schwyz and Zug abolished their 
“ landsgemeinden,” and the seven were condemned to pay 
the costs of the war (ultimately defrayed by subscnption), 
which had been waged rather on religious than on stnet 
particularist or states-rights grounds The diet meanwhile 
debated the draft constitution drawn up by Kem of Thur- 
gau and Druey of Vaud, which in the summer of 1848 
was accepted by fifteen and a half cantons, the minority 
consisting of the three Forest cantons, Wallis, Zug, Tessin, 
and Appenzell (fnner Rhoden), and it was proclaimed on 
September 12 

The new constitution inclined rather to the Act of 
Mediation than to the system which prevailed before 1798 
A status of “Swiss citizenship” was set up, closely joined 
to cantonal citizenship a man settling in a canton not 
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' being his birthplace got cantonal citizenship after two years, 
but was excluded from all local rights in the “ comm’Se ” 
where he might remde. A federal or central Go\ emment 
was set up, to which the cantons gave up a certain part 
of their sovereign rights, retaimng the rest The federal 
legislature (or assembly) was made up of two houses— the 
council of states (Stande Bath), composed of two deputies 
from each wnton, whether small or great^ (44 in all) and 
the national council (National Bath), made up of deputies 
(now 146 in number) elected for three years, in the propor- 
tion of one for every 20,000 souls or fraction ovei 10 000 
the electors being all Swiss citizens The federal council 
or executive (Bnndesrath) consisted of seven members 
elected by the federal assembly , they are jointly respon 
siblo for all business, though for sake of convemence there 
are various departments, and their chairman is called the 
president of the Confederatiom The federal judiciary 
(Bundesgericht) is made up of eleven members elected by 
the federal assembly for three years , its jurisdiction is 
chiefly confined to civil cases, in which the Confederation 
IS a parly (if a canton, the federal council may refer the 
case to the federal tribunal), but takes in also great 
political crimes, — all constitutional questions, however, 
being reserved for the federal assembly A federal 
universitj and a polytechnic school were to be founded , 
the latter only has as yet been set up, and is fixed at 
Zurich All military capitulations were forbidden m the 
future Every canton must treat Swiss citizens who 
belong to one of the Christian confessions like their own 
citizens, for the right of free settlement is given to all 
such, though they acquired no rights in the “ commune ” 
All Christians were guaranteed the exercise of their reli- 
gion, but the Jesuits and similar rehgious orders were 
not to be received m any canton German, French, and 
Italian were recognized as national languages 
The constitution as a whole marked a great step 
forwards, though very many rights were still reserved 
to the cantons, yet there was a fully organized central 
government Almost the first act of the federal assembly 
was to exercise the power given them of determining the 
home of the federal authonties, and on November 28, 
1848, Bern was chosen, though Zunch still ranks as the 
first canton in the Confederation 

By this early settlement of disputes Switzerland was 
protected from the general revolutionary movement of 
1848, and in later years her pohtical history has been 
uneventful, though she has felt the weight of the great 
European crisis in industnal and social matters 

The position of Neuchfttel, as a member of the Con E 
federation (as* regards its government only) and ns 
pnncipahty ruled by the king of Prussia, whose rights had 
been expressly recognized by the congress of Vienna, was 
uncertain She had not sent troops in 1847, and, though 
in 1848 there was a revolution there, the prince did not 
recognize the changes Finally, a royahst conspiracy in 
September 1866 to undo the work of 1848 caused great 
excitement and anger in Swutzerland, and it was only by 
the mediation of Napoleon ILL and the other powers that 
the prince renounced (1857) all his rights, save his title, 
which luB successor (the German emperor) has also dropped 
Since that time Neuchfttel has been an ordmary member of 
the Confederation In 1869-60 the cession of Savoj (port 
of it neutralized in 1816) to France aroused considerable 
indignation, and in 1862 the long standing qnestion of 
frontiers in the Yall6e do Dappes was finally arranged 


n <!ince 
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The method of election and length of tom of office were left to 
the cantonal Governments, nt present (1887), in cloion W*' 

half contons) the people, in 

twelve elect for one jear and tweho for three, ^olHs holding to 
the mfnii of two years. 
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■ffitli France In 1871 soanyFrencli refugees, especially 
Bourbaki's army, were most hospitably received and 
sheltered The growth of the Old Catholics after the 
Yatican council (1870) caused many disturbances in 
western Switzerland, especially in the Bernese Jura The 
attack was led by Bishop Lachat of Basel, whose see was 
suppressed by several cantons in 1873 The Old Catholics 
hare been recognized by nine cantons and the see of Basel 
set up again, though Bern does not recognize it The 
appointment by the pope of the abb6 Mermillod as 
“ apostolic vicar ” of Geneva, which ivas separated from 
the diocese of Freiburg, led to Monseigneur Mermillod's 
banishment from Switzerland (1872), but m 1883 he was 
raised to the vacant see of Freiburg and allowed by the 
federal authorities to return, though Geneva still refuses 
to recognize him. Perhaps the latest event of importance 
to Switzerland was the opening of the St Gotthard tunnel, 
which was begun in 1871 and ended in 1880, by it the 
Forest cantons seem likely to regain the importance which 
was theirs in the early days of the Confederation. 

From 1848 onwards the cantons continually revised 
their constitutions, always in a democratic sense, though 
after the Sonderbund War Schwyz and Zug abolished their 
“ landsgemeinde ” Tlie chief point was the introdnction 
of the referendum, by which laws made by the cantonal 
legislature may (facultative referendum) or must (obligatoiy 
refei endmn) he submitted to tbe people for their approval, 
and this has obtained such general acceptance that Frei- 
burg alone does not possess the referendum m either of its 
two forms, Tessin having accepted it in its optional form 
therefore only natural that attempts 
should be made to revise the federal constitution of 1848 
in a democratic and centrahzmg sense, for it had been pro 
iided that the federal assembly, on its own initiatave or on 
the written request of 50,000 Swiss electors, could submit 
the question of revision to a popular vote In 1866 the 
restriction of certain rights (mentioned above) to Christians 

attempt at final revision 
defeated by a small majority, owing to the 
efforts of the anti^entrahzmg party Finally, however, 
another draft was better liked, and on April 19, 1874 the 
now constitution wm accepted by the people— 141 cantons 
against M (those of 1848 without Tessin, but with Frei 
burg and Lucerne) and 340,199 votes as against 198,013 
This constitution is that now in force, and is simpb an 
improved edition of that of 1848 The federal t4unal 
(now ol nine members only) was fixed (by federal law) at 
Lansanne and its jurisdiction enlarged, especially in ron- 
stitutional disputes between cantons and the federal autho- 
rities, though jurisdiction in administrative matters lea 

anomalous, and does not work well A system of frS 
elementary education was set up, and many regulations 
made on ecclesiastical matters Aman settlmg i?anoth“ 
canton was after a residence of three monlhs^only, 

all cantonal and communal rights, save a shai/if the 
con mon property (an arrangement which as far as possible 

and tbn ^O’l^^'ieratiQa ate built) 

must be submitted to popular vote on 

federal constitution is demanded by one of tbfl 

provisions, contained already m the constitution of 1848^ 


forming a species of “ obligatory i eferendunu" It was sup- 
posed that this plan would lead to radical and sweeping 
changes, but as a matter of fact there have been (1874-86) 
about one hundred and seven federal laws and resolutions 
passed by the assembly, of which nineteen were by the 
referetiduttt submitted to popular vote, thirteen being re- 
jected, while SIX only were accepted, — the rest becoming 
law as no referendum was demanded. There has been a 
very steady opposition to all schemes aiming at increased 
centralization By the constitutions of 1848 and 1874 
Switzerland has ceased to be a mere union of independent 
states joined by a treaty, and has become a single state 
with a well organized central Government, to which have 
been given certain of the rights of the independent 
cantons, but increased centralization would destroy the 
whole character of the Confederation, in which the can 
tons are not administrative divisions hut living political 
communities Swiss history teaches ns, all the way 
through, that Swiss liberty has been won by a close union 
of many small states, and we cannot doubt that it will be 
best preserved by the same mean^ and not by obliterating 
all local peculiarities, nowhere so striking and nowhere so 
hiatoncally important as in Switzerland 
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Pabt IIL — ^Literatohe. 

It can hardly be said of Switzerland that she possesses 
nati^al hterature She has a hterature in French 
and a literature in German, but these literatures are not 
^ commou intellectaal life, for the 
German and French cantons have always been to some 
extent domina^ by different ideas L sympatC 

associated with the 
fen ^ interests 

f A German 

exmte in th of tWght and sentiment which 

exists ID the coMtry Switzerland has also produced 

of the Bomansch^alect 

here of ”thf rw Hapsburga the mem- 

Sndin J tb^r n w senonsly occupied in 
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needs '^Thev satisfaction of intellectaal 

some vigorous war songs, but in 
other respects they were content with audi litSture as 
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iniglit Imppcii to reach them from neighboming countries 
At t]ic time of the l^cformation tlierc Mas much iiilcl- 
IllUuiI actiMt} in Swltreiland, but it related chieflj to the 
eontro\crs 3 of the Protestants with the Church of Home , 
and Zntiigh, ISuIlmgcr, and the othci Heformers of the 
Gorman c nitons were not, like Luther, wise enough to 
WTite imiiortint Ircatixcs in the language of the iieoplc 
'ilic\ wrote thicflj in Latin, rc'^oi \ iiig the use of German 
fer '.ermons and lij mns One good w ritei of this period 
whose interest was not confined to thcologj was Francois 
Hoiinnani, who, although a iiatno of Sa\oj, had, ns 
]>rior of the nionnstcr} of Sat Victor, been assoLiated with 
Gcntia before the Hcforination lie was one of the most 
resolute of those who opposed the ambition of Charles 
lir, duke of Sa\o> , and it is he whose sufferings in the 
fcer\n.e of ins adopted couiitrj ha\e been immortalized bj 
111 roll in “ I'lic Prisoner of Cliillon ” After his release from 
impri onnient ho became a Protestant, and wrote in French 
scitnl important books, the chief of which is his Chion- 
di’ ft turn This work is written in a bright and 
'inimaled st^lo, and is espcciallj valuable for its account 
of cients with which the author himself was connected 
Another iigorotis writer of the IGth ceiituij wasASgidius 
Tschudi who remained lo^nl to the Homan Church He 
deiotcd himself with enthusiasm to the studj of hislorj 
The onl 3 result of Ins labours giicu to the world in Ins 
lifetime was Dt> unt/( tcahrhoffUtl alpitch Jthatia, but 
‘seicral other works ha\o since been published, the most 
important being his C/tivntcon lltlvtltcuni and Ins llmipt- 
. 1 / xti '•/'hudincH AlUrthuintrn 

After the Kcformalion a respect for learning was main- 
tained b\ the univ crsit j of HascI, the Carohnum of Zurich, 
and \nnous other educational institutions in the leading 
towns of the Confedomtion , but for a long time Switzer 
land took little part in the litcrarj moiomentof Europe 
Thcologj was still gcnerallj thought to bo the onlj 
subject worth} of sliidj bj serious minds, and theologians 
continued to rite thoir books in iLatiu (ns, forciftniple, 
C Gessner of Zurich) In this respect tlioir example was 
followed bj men of science In the few instances in which 
scliolnro belonging to German cantons wished to appeal to 
readers who were not spcciahsts thoj wrote in French, for 
Switzerland was so intmiatclj associated in politics with 
France that the French language was spoken bj the edu- 
cated classes in all parts of the countrj’ French litera- 
ture was the onlj modem literature of which they had anj 
real knowledge 

Early in the ISth contun there wore many signs of an 
intellectual awakening both in the German and in the 
French districts The literary actiMtj manifested in the 
German cantons was indirectly connected with the fact 
that they hod been gradually acquiring n stronger sense 
of political indopondenco They had been alienated from 
Fmicc bj' the arrogance of the French Qoi ernmont, and 
had been forced to consider whether it might not ho 
possible for Switzerland to defend her own interests with- 
out foreign patronage Here and there scholars began to 
interest themsehes in Swiss historj, and to take pnae 
111 tbe acliie\ omoats of tlio forefathers of the republic, 
and in proportion ns patriotic sentiment mcrensed, 
thoughtful men became less inchned to take all their ideas 
from the country to which alone they had hitherto looked 
for intellectual guidance They studied with greater 
earnestness the literatures of Greece and Home, and somo 
of them turned to English hterature, with which they had 
not up to this time had the slightest acquaintance These 
influences ga\c a powerful impetus to the best aspirations 
of tlie German population of Switzerland, and it was not 
in literature only that important results wore achiOTCd 
Members of the family of Bernoulli at the university of 


Basel had already boon doing great work in mathematics 
and now the fame of Switzerland as a country fa^ Durable 
to the development of science was extended by many 
in\ cstigators, the best known of whom were Euler, Haller, 
SchoucTizci, and Muralt 

The writer who flrsfc gaie expression to the most 
characteristic literary conceptions of his time in Switzer- 
land was J J Bodmer, a native of Zurich He was a 
good classical scholar, and in youth had made himsolf 
familiar with somo of the masterpieces of English, French, 
and Italian literature In 1721, in association with his 
friend Brcitingor, a learned Protestant clergyman in 
Zmich, lie began to issue the Disctnsc det Male), written 
111 imitation of the stylo of the English essayists In this 
Iicnodical the two friends criticized freely the works of 
some popular German versifiers, and they wrote with so 
much force and confidence that they' soon exorcised con 
sidcrablo influence not only in Switzerland but in Germany 
} VTieii the \nluc of Ihcir work was beginning to bo 
' iccognizcd, a high jilacc was taken among German men 
t of letters by Gottsched, a jirofessor at Leipsic He was 
j an ardent admirer of the classic drama of France, and 
gatlicicd around him a number of enthusiastic disciples, 
known ns the Saxon school For somo time he was on 
friendly terms with the Swrss critics with whom ho agreed 
111 condemning the wild cxtraiaganco of Lohensteiu and 
Ins imitators. But when Bodmer and Broitingei went on 
to praise English literature, and to call attention especially 
to the splendid qualities of Milton, Gottsched denounced 
their opinions as utterly false and misleading The result 
was tliat a bitter controversy broke out between the Saxon 
and Swiss schools, Bodmer and Breitinger presenting an 
elaborate statement of critical doctiino, the former in 
Vom Wvnderhaicn vi der Poesie (1740), the latter in 
Kntisclte Diddlunst (1740) The controversy was followed 
with great interest by many readers, and, although it was 
by and bj' almost forgotten, it helped to prepare the 
way for the outburst of German literature begun by 
IGopstock, Wieland, and Lessing The theories of all the 
combatants w ere to some extent crude and oven grotesque, 
but Bodmer and Breitinger did excellent service by the 
^^gou^ with they protested against the notion that 

poetry is merely the w ork of the understanding acting in 
subjection to ngid rules, and by their enthusiastic appi^ 
hcmtion of great English w riters Bodmer also opened fresh 

sources of inspiration by editing a pnit of the Wibehmgen- 
hed and some poems of the Minnesinger,— undertakinp in 
which he anticipated the labours of the Eomantic school 
He wrote an epic, the dfoadnde, and several dramas, but 
his work ns a poet is feeble and unimportant in compari- 
son with hiB achievements as an editor and critic 

A von Haller, who made his fame chiefly as a man of 
science (see vol xi p 396), ranked in literature also 
among the foremost men of his day His poems are too 
directly didactic to give much pleasure to modern readers, 
but in some of them— especially Die there are 

passages of striking force and beauty HaUer knew the 
Alps not merely from books hut by hav-ing visited them, 
and to him belongs the credit of having revealed that they 
appeal powerfully to the imagination, and of having nwo- 
ciated them with great thoughts and aspirations He 
wrote several prose romances, but outside of Swatzoriand 
these works, which had many readers at the time of their 
pubhcation, are now practicaUy forgotten 
^ A Swiss wiiter of the 18th cent^; who, “s « Gc3« 
became more famous oven than Haller 
Gessnev At Berlin and Hamburg ho came under the 
influence of Eamlot and Hagedorn, and after ^”3 ^ 

0 to nahv. t.™ Zand., ataro 

pabtoted a senes at idjlUc poeias alacU eseited ma.etsal 
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admiration The most popular of his wntings was his 
prose idyl, Da- Tod Abets (1758) This work was trans 
lated into many languages, and was received with not less 
favour in Germany, France, and England than in Switzer- 
land. There is not much serious thought in Qessner’s 
works, and his sentiment sometimes degenerates into senti- 
mentalism, but a permanent place is secured for him in 
literature by his simple, lucid style and by the delicate 
grace of his sketches of ideal scenery These qualities were 
warmly appreciated by Lessing and afterwards by Goethe 
Sails- Of the (^rman Swiss poets who were born after Gessner 
Seewis ]ja(j tecome famous the best were J G Salis-Beewis and 
J M. Usten Sabs Seewis was acquainted with Goethe, 
Schiller, Herder, and Wieland, but he was not so much 
influenced by them as by a greatly inferior poet, Matthison, 
whose ideas and methods closely resembled his own 
There is little variety of sentiment in the poems of Sabs- 
Seewis, but their uniformity of tone is prevented from 
being tiresome by his perfect smcenty and % the vividness 
Urten, of hiB diction Usten wrote at least one song — “ Freut 
euch des Lebens ” — which became popular among Germans 
of all classes, but his most importont wntings were some 
clever stories m the German dialect of Zunch. 

Philosophy, in the stnct sense of the term, was not 
profoundly studied in the German cantons in the 18th 
century, but philosophical problems, especially those relat- 
ing to ethics, were discussed in a popular style by a good 
many more or less able writers Of these writers one of 
ammer- the most renowned was J O Zimmermann. His chief 
writings are l^eba die BtnsamLeit (1755) and Von JVatun- 
aUtolze (1758) These works present a strange combina 
tion of cynicism and sentimentalism, but they profoundly 
impressed Zimmermann’s contemporaries, and were trans 
Saizar lated into most European languages J G Sulzer spent 
the greater part of his life in Berhn, where he was held in 
much esteem at the tune when Lessing was beginmng to 
malm a name as a critic and dramatist His pnncipal 
work u his Allgmnne Theone da sdidnen Kunste, in 
which he tried to present a complete exposition of the laws 
of art, starting with the philosophical principles of Wolf, 
Md combining them with critical doctrines derived from 
Jingbsh and French wnters His stylo is somewhat cold 
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^oughts have seemed meagre and unfruitful a 
Hirzel wrote Das DM anes wahren Fatnotm (1767) a 
larious other works, in which he displayed a considera) 
^wer of expounding and illustrating great moral prmcipl 
He IS remembered chiefly, however, by a charming descr 
tion which he wrote of a day spent by Klopatock and hi 
se f with some friends on the Lake of Zunch,— a d 
celebrated by Klopstock in one of the finest of his eai 
ones J K. Lavatar made some reputation as a poet, b 
n to ^ Phgsiognomucke Fra^ 

(1/75-78), in which he sought to develop the idea th 
the face presents a perfect indication of character, and tb 
physiognomy may therefore be treated as a science B 
notions are nrbitranr and rather mystical, but he express 
them with so much vigour and enthusiasm that he foui 
many admirers and disciples J H Pestalozzi was a le 
^tentious but infeitely more useful ivriter than Lavati 
through the influence of Rousseau, ] 
became impressed by the necessity of a radical ch^S 

education , and with splendid^se 
energies to the task of Sabzmg h 
ideas and of inspiring others with a sense of their impoi 

thaL writings— of which Lienhard mid Gerirnd 

the best— are not distinguished by any remarkable litewi 
but ta made 4 almSr K 

world, and children in every good school ms 
still be said to profit indirectly by his labours. 


Li the 18th century the German cantons produced many 
wnters on histoncal subjects One of the most dis-Iselin. 
tinguished of them was L Iselin, who, in his GeschidUe da 
MtnsclJied (1768), ofiered suggestions akin to those which 
were afterwards set forth with wider knowledge and deeper 
insight by Herder J H Tschudi and J J Tschudi, The 
descendants of .^gidius Tschudi, also did much good work Tschadis. 
as historians Greater than any of these — the foremost 
historical writer of Sivitzerland — was J von Muller, whose Sluller 
wntings marked an era m German literature His master- 
piece IS his Geschvdde det schtoetzatscfien Eidgenossenscliaft 
(1780) Muller had not an adequate appreciation of the 
laws of evidence in historical inquiry, but he was inde- 
fatigable in research, and no German historian of his time 
had so great a power of bringing out the significance of 
facts by his method of grouping them. His style, although 
sometimes obscure and rhetorical, was often made warm 
and glowing by his eager love of freedom and justice 
The hterary movement of the French districts in the 
18th century had little direct relation with that of the 
German cantons. It sprang chiefly from the influence of 
French refugees, who flocked in great numbers to western 
Switzerland after the revocation of the edict of Nantes 
The most energetic of the French wnters of Switzerland in 
the first half of the 18th century was Bourguet, the son of Bouigaet 
a refugee He travelled in Italy and Holland, and on his 
retnrn to Geneva founded the Biblwtlieque Itahqve, which 
appeared from 1729 to 1734- la carrying on this 
periodical, which extended to eighteen volumes, Bourguet 
was aided by a good many Swiss writers— among others 
by Abraham Ruchat and Loys de Bochat of Lausanne 
Bourguefs colleagues also contributed articles to French 
periodicals of a similar kmd in Holland, three of which— 

^e BiMiotheqw Universelle et Htstonque, the Btbliotheque 
Cfiotste, and the Bibhotkique Anctenne et Mode? ne~~were 
conducted by Jean le Clerc, a native of Gleneia In 1732 
Bourguet started at Neuchfitel the Me? cure Sutssef which 
went on until 1784 and did much to stimulate the interest 
of Its readers in science, hterature, history, and archieology 
The indefatigable editor and his colleagues did not con- 
fine themselves to journalistic work One of his books 

Tivtte des Fitr?/actums—\9as an important contribution to 
gTOlogy , and Loys de Bochat wrote a careful book entitled 
Memoires Cniiques sur FEisUnre Anaeniie de la Smsse 
Kuchat was the author of Sistoire de la Refor?natvm de la 
bume and ot Dehces de la Sutsse The writings of J P Crousaz 
de CrouMz, a friend of Bourguet, display no remark- 
^le quahti^ but two of them, his Bxamen of Pope’s 
^ssay on Man and his Commentaue on the same poem 
tove some interest for English readers An Ennhsh 
traMlation of Bxamen by Mrs Elizabeth Carter was 
published in li39, and led to the intervention of War- 
burton, who considered it necessary to prove that the Bssav 
was not in any way hostile to rehgion. ^ 

century aU Europe Boussean. 

1^ reading the works of a Swiss wnter, by far the most 
ilIimtrioM man of le^rs whom Switzefland^as produced 

— J J Rousseam He moved civilized mankind bv many 

to be true, but he 
ow^ lus astonishing influence not so much to his fallacies 
M to to passionate zeal for the rights of the po^ to 
his enthusiasm for the free development of individual 
chapter, and to the power with which he reflected in bis 

w T he made shipwreck, but, if 

simply by the practice results wtoh 
I'torary force 

hi^S? * i His family was of French origin, but it 

thL^M % t^at It had become 

g y Swiss, and to this fact were due some of Bie 
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most striking characteristics of his gemns. Free and 
repubhean Switzerland was the only Continental country 
whose institutions were favourable to the growth of the 
ideas Avith which Eousseau shook to its centre the political 
and social system of the 18ih century 

Of the other French writers of Switzerland in this age 
the most eminent wtis perhaps H B de Saussure, who, in 
his Voyages dam les Alpes (1776-79), presented in a lucid 
and attractive style the results of much careful observa- 
tion He as one of the founders of geology, and made im- 
portant contributions to several other sciences Another 
distinguished scientific writer of this time Mas Charles 
Bonnet, the author of several valuable Morks on natural 
history and psychology Bbs general conception of the 
order of the world he developed systematically m his 
Contemplation de la JVatare (1764) Much good work 
was also done by the brothers De Luc, one of whom, Jean- 
Andrd de Luc, gave in Lett) es sur Quelques Parties de la 
Siusse (1787) a very vmd picture of the physical, social, 
and political peculiarities of a portion of Switzerland. 

Sonic clever books were WTitten by Madame de 
Charnire, a native of Utrecht, who settled wuth her hus- 
band in the principahty of Heuchfitel in 1771 Much 
interest was excited by her hvely Lettres Perites de 
Lausanne and by her Lettres IVeuch&telotses, and both in 
Switzerland and in France there were many admirers of 
her J/dii Sentimental and of the corresponding work 
Lett) es de Mist) ess Henley Samuel Constant, the father 
of Benjamin Constant, wrote Camille and some other 
romances in the form of letters , and Contes Moraitx, in 
the stj'le of Marmontel, were written by J Senebier, who 
did better woik as an investigator in physics and physio- 
logj 

In the second half of the 18th century there were in 
French Switzerland many ardent students of history 
One of the ablest of them was P BL Mallet, who took as 
his special subject the antiquities of northern Europe, but 
WTote also works on the general history of Denmark, 
Brunswick, and Hesse B6ranger was the author of a 
Histone de Genive , and Lamberty, who had served as 
secretary of several legations m Holland and Germany, 
brought together in his Memoires many mteresting details 
about events of which he had personal knowledge A 
good history of Switzerland to the 17 th century was ■written 
by De "Watteville, and Philibert dealt ■with the same 
subject in a work entitled Les PevoliUions de la Hante- 
Allemagiie, in which he brought the stoiy down to 1468 
G E von Haller wrote several excellent historical works, 
the most important of which >vas his Bihliotheh de) 
Scliioeicergeschichte 

From the latter part of the 18th century onwards French 
Switzerland has produced many influential -writers, but 
they have been so intimately connected with France that 
them works properly belong to French hterature Necker, 
who played so great a part in France before the Eevolu- 
tion, was one of the greatest -writers of his age on pohtics 
and finance , and his daughter Madame do Stael, whom, 
although she was bom in Pans, Switzerland may also claim, 
stands in the front rank of women who have devoted them- 
seh es to literature Her most briUiant work. Coniine, was 
perhaps of less real importance than De VAlleinagne, from 
which Frenchmen obtained for the first time authentic 
information as to the intellectual development of Germany 
Benjamin Constant wrote a work on the source, forms, and 
history of religion , he was also the author of Adolphe, a 
romance, and adapted Schiller’s Wallenstein for the French 
But his pnncipal work is the collection of his 
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Discouis Prononces h la Chambre des Depntes, in which he 
eloquently defends, from many points of view, the pnn- 
Siamondi. ciples of constitutional government De Sismondi dis- 


played asto^hing energy as a ivnter on history, hterature, 
and pohtical economy, and it is still necessary for studente 
^ the subjects on which he wrote to consult his works 
His HisUnie des Pian^is, although planned on too -y-ast a 
scale, 18 a wonderful monument of industiy, learmng, and 
liter^ skill, and not less valuable in their own way are 
his mstoire de la Renaissance de la Liheite en Italic and 
his De la Litteiatnie dii Midt de V Europe A. Vinet, an Vinet, 
eminent Protestant theologian, produced a great impression 
by his Dtscoitrs sui Quelques Sigets Religieux and various 
other theological works, which are full of vigorous thought 
expressed in a clear, direct, and manly stjle Among 
Swiss novelists E Topffer, author of LHeritage, Traverses, T 
and many other works, takes a distinguished place His 
early wiitings attracted the attention of Goethe, who read 
them wrth pleasure, and Sainte-Beuve, in praising Topffer’s 
methods, gave utterance to the general opimon of educated 
Frenchmen The three brothers Andrd, .^toine Ehsde, and The 
Joel Cherbuliez, and their sisters Adrienne and Madame 
Tourte Cherbuhez, were all well known writers , and Victor 
Cherbuhez, the son of Andr6, is one of the brightest and 
most fertile novehsts of the present day in France Ho 
commands respect also as a imter on politics 
In the later literature of the German cantons there are 
not so many famous names as m the later hterature of the 
French cantons Of a group of writers who connected the 
influences of the ISth century with those of the 19 th, J Alber**" 
B Albertmi was the most original , but he appealed to a 
comparatively small class He was a bishop in the church 
of the Moravian Brethren, and his poems give poweiful 
expression to the deeply religions sentiment of his sect 
A romance by J C Appenzeller — Gertiiid von irar^Appcn 
(1813) — was so popular that it was translated into French, “Her 
Dutch, and English , but it has not maintained the high 
place which was for some time attributed to it J E 
Wyss edited the Alpenrosen from 1811 for about twenty 
years, and for this periodical he -wrote many poems, taking 
his subjects chiefly from Swiss history and legends Ho 
completed and published a story begun by his father, Dei 
Schiceizensche Robimon, translations of which have been 
widely circulated in France, Spain, England, and America 
He also -wrote “Eufst du, mein Vnterland,” the great 
national song of Switzerlani A. E Frohhch was a good Fitblith. 
wnter of fables, and J A Henne made a considerable llonuc. 
reputation, not only ns a poet but as the -wnter of n work 
entitled Manethos, die Origines unserei Geschichte mid 
Chronologie, in winch he sought to prove the European 
origin of the Aryan race T Moyer-Merian, author of the Jiey cr 
well-known song, “Ich gmg so ganz nlleine,” mos also a Mcnnn 
vigorous dramatist Dramatic and lyrical poems of some 
power w ere written by T Bornhauscr, but they were too Bom 
plainly intended to serve a political party to have per-hais®*" 
manent significance A more poetical writer was B Bcbtr 
Eeber, whose Bilder aiis den Biirgimder-Eriegen present 
a senes of glo-wing pictures from one of the most splendid 
periods of Swiss historj' 

Al l these -wnters w ere surpassed by Albert Bitzius, Bitzius 
known ns Jeremias Gotthelf from the title of his first 
book. He was the vicar of Lutzclfluh, and for man} j ears 
found ample scope for his energies in quiet works of 
bene^olence Dei Baverspiegel, oder Lebencgeichichte des 
Jeiemias Gotthelf, published in 1836, when ho was nearly 
forty 5 ears of age, at once made his name famous, and it 
was followed by U/i der KnecJit, Uh der Pachter, Leiden 
und Freuden eincs Schulmeisten, and other powerful talcs 
The charm of his writings spnngs from the fact that they 
are an accurate representation of the thoughts, feehn^ 
and habits of the people among whom he laboured 
Bitzius -was a man of an ardent and impulsne tcmjier, 
but a close observer, capable of penetrating far below the 
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surface of life, and endowed with a remarkable faonUy 
of reproducing his impressions in striking imagmative 
pictures His style is often rough and careless, but his 
artistic defects arcnoier serious enough to interrupt the 
free deielopment of bis fresh and \ivid conceptions 
Another German writer of Switzerland whose name is 
well known beyond the limits of his own country is 
Gottfried Keller He established his reputation by hia 


romance Da GiUne Hannch (1864), and afterwards he 
published Die Laite von Seldwyla, a senes of tales of 
Tillage life, and Sieben Legenden He is also the author 
of some volumes of poems. 

See E H Gaullieur, Etudes sur VHxstoire LiUSravrc de la Suisse 
Fran^aise (185G) , J 0 Monkofer, Die sehweisensehe Literatur des 
aehkehntcn Jahrhunderts (1861) , and B Weber, Die poetisehe 
I^attonallileraiur der dattsclien Schvmz (J SI) 
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OKD Origins and Early Forms —The sw'otd is & 
Land weapon of metal, distinct from all missile weapons 
on the one hand, and on tho other hand from stafi-weapons 
—the pike, bill, halberd, and tho like, — ^in which the metal 
he-id or blade occupies only a fraction of the effective 
length Ihe handle of a sword provides a gnp for the 
hand that wields it, or sometimes for two hands , it may 
add protection, and in most patterns does so to a greater 
n 4 But It IS altogether subordinate to tho 

bhde hor want of a metal headed lance or axe, xvhich 

H sharpened pole o?a thm- 

edg^ ixiddlo will hcrvc the turn. A sword-handle without 
n blade IS naught , and no true sword blade can be made 
capable of taking an edge There are so- 
ca cd swords of wood and c\en stone to be found in 

/capons But these are really 
flattened clubs , and the present writer agrees with Gen 

'"1 '’c*‘C'»ne that such moSations of tho 

club mac had anj appreciable influence on thefoim Snse 

oraiwt^t archvologists are so much dixidcd that it must 
^regarded ns fa.rlj open We wall only remark thaMhe 
owumnee in olyccLs of human handiwork of a for^o? 
ticii a scrirs of forms, intermediate between two ta£ w 
no conLlnsnt cMdtnce tint those forms arc histoncalS 

b-tween the d.t ersnt tjpt^ or that there is inj "SoS 
sormexion at all I„ the ab.oncc of dates fixed bj ^xS 
cndcncv this liud of comparLso,, will seldom take ns be- 


yond plausible conjecture A traveller who had never seen 
■relocipedes might naturally suppose, on a first inspection, 
that the tricycle was a modification of the old four-wheeled 
velocipede, and thp bicycle a still later invention, he would 
perhaps regard the twoxvheeled "Otto" as the histoncal 
link betw een tricycles and bicycles But w e know that in 
fact the order of development has been quite different 
It 13 more difficult as a matter of verbal definition to 
distinguish the sword from smaller hand-xveapons Thus 
an ordinary sword is four or five tunes as long as an 
ordinary dagger but there are long daggers and short 
sxvords , neither wnll the form of blade or handle afford any 
certain test The real difference hes in the intended use 
ot the weapon , we associate the sword with open combat, 
the dagger wth a secret attack or the sudden defence 
opposed to it One might say that a weapon too large to 
be concMled about the person cannot be called a dagger 
Apin, there are large knnes, such as those used by the 
and Afghans, which can be distmguished from 
swords only by the greater breadth of the blade as com- 

®P®«a^ types of 

tE Iran?? tbe yatagban is a good example, which in 
2 hL that but in 

t W them separate by a more or less artificial 

P® O'* e* xvhole to a different ongin 

CMdencn V ii "® ^mect 

cMdcnce. ^c^ther docs the English word nor, so far as 
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are aware, any of the equivalent words in other 
hugiages Arjan or otherwise, throw any light on the 
matter We only know that swords are found from the 
earliMt tmiM of which we have any record amonij all 
people who ha\o acquired any skill in metal-work There 
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^ qmte modem If the sword was de- 
to “ spwrhead or dagger, one would expect it 

to have been a thrusting weapon before it was a cutting 

uunuirua any SKUi in metal-work There ton ^ histoncal times we hnd that 

are two very ancient types, which we mSl^U the strmS ® of 

odg»dandfteleat.s4rf ’ Ti* Bomara pad spocml «tto. 

a straight and narrow sword, apparently better fitted tor tells us how Agncola’s legionaries 

tl.rnst.n„. fi.„n setter fitted for made short work of the clumsy and nomtlee, nrm« nf 


mam .t .,1 '««* «s Mte M ae t.m« oj TMeteoj. wlm a. 


mann at Mycenai, side by side with leaf-shaped specimens 
»e have also from Mycense some lery curious and elab- 
orately wrought blades, so broad and short that they 
^t be called ornamental daggers rather than swords 
The leaf-shaped blade is common everywhere among the 
remains of men in the “ Bronze Period ” of civilization, and 
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FiQ 1 -1-5 Greek iiworda of the claasical into (Gerhard a Ortiehuehe Taten 
bllder) 6-1 V, Roman avrords from Undcnsehmlt, Tf-acht vnd Bemffnung 
da 1 5mhehm Uetres tedhrend der Kahmeit, BmoswJck, 1883 8, So-called 

"airord of TIborins from Mainz (Brit Muz.) T, Bonn (privato eoUoction), 
lencTli rai mm 8, leKlonory (monument at iVicsbaden) 9, caroliT (mono 
ment at rfninz) 10, ca% alty (monument nt Worma) , IS, 18, aword handlea 
(kicl and Mainz), 11, U, 16, from Tnjan’a column 

this was the shape used by the Greeks in historical tunes, 
and IS the shape familiar to us in Greek works of ark It 
IS impossible, however, to say whether the Homeric heroes 
wore the leaf-shaped sword, as we see it, for example, on the 
Mausoleum sculptures, or a narrow straight-edged blade of 
the Assyrum-Mycensean pattern In any case, the sword 
bolds a qmte inferior position with Greek warriors of all 
times We have not the means of pronouncing which 
pattern is the oldet- To a modem eye the Assynan or 
MyceuDean sword looks fitter for thrusting than cutting 
The leaf shaped sword, so far as we know from works of 
art, was used with a downright cutting blow, regardless 
of the consequent exposure of the swordsman’s body, this, 
however, matters little uhen defence is left to a shield or 
armour, or both The use of the snord ns a ueapon of 
combined oflenco and defence — swordsmanship as we now 


. , , Vegetius, who, as 

a technical writer, gives details of the Roman soldier’s 
sword exercise. Asiatics to this day treat the sword 
merely M a cutting weapon, and most Asiatic swords are 
incap&ble of being handled in any other way 
Ststoineal Types — The normal types of swords which 
we meet with in historical times, and from which all forms 
now in use among civilized nations are derived, may be 
broadly classified as straight-edged or curved In the 
straight-edged type, in itself a veiy ancient one, either 
thrusting or cutting qualities may predominate, and the 
blade may be double-edged or single-edged The double- 
edged form was prevalent in Europe down to the 17th 
century The single edged blade^ or backsword as it was 
called, in England, is well exemplified in the Scottish 
weapons commonly but improperly known as claymores, 
and IS now exclusively employed for mihtary weapons 
But these, with few exceptions, have been more or less 
influenced by the curved Oriental sabre. Among early 
double-edged swords the Roman pattern stands out as a 
workmanlike and formidable weapon for close fight , the 
point was used by preference In the Middle Ages the 
Roman tradition dirappeared, and a new start was made 
from the clumsy barbarian arm which the Romans had 
despised Gradually the broad and all but pointless blade 
was lightened and tapered, and the thrust, although its 
real power was unknown, xvas mofS or less practise A St 
Louis antiapated Napoleon in calling on his men to nse 
the point , and the heroes of dismounted combats in the 
Morte Darthur are described as “ foining ” at one another 
In the first half of the 16th centniy a well-proportioned 
and well-mounted cut-and-tbnist sword was in general us^ 
and great artistic ingenuity was expended, for those who 
could afford it, on the mounting and adornment The 
growth and variations of the different parts of the hilt, 
curiously resembling those of a hvmg species, would alone 
be matter enough for an archieological study One 
peculiar form, that of the Scottish bosket-hilt, derived from 
the Yenetian pattern known as schtavone, has persisted to 
our own day without material change 

Quite different from the European models is the crescent- 
shaped Asiatic sabr^ commonly called scimitar We are 
not acquainted with any distinct evidence as to the origin 
of this in time or place The fame of the Damascus 
manufacture of sword-blades is of great antiquit}, as 
also that of Ehor&sdn, still the centre of the best 
Eastern work of this kind Whoever first made these 
blades had conceived a very definite idea, — that of gam- 
ing a maximum of cutting power regardless of loss m 
other qualities^— and executed it in a mannet not to bo 
improved upon The action of the curved edge m dolncr- 
mg a blow is to present an oblique and therefore highly 
acute angled section of the blade to the object struck, so 
that m effect the cut is given with a finer edge than could 
safely be put on the blade in its direct transverse section 
In a well-made sabre the setting of the blade witli regard 
to the handle (“ leading forward ”) is likewise ordered with 
a view to this result And the cutting pow er of a w capon 
BO shaped and mounted is undoubted!)^ verj great iiut 
Affne , ae " Bntannorum glmlii smo mucrono coniplcxum ot- 
morum ct in nperto puginm non toltnbant ’ 

WII — loi 
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the nse of the point is abandoned, and the capacities of I 
defensive use (to Trhich Onentals pay little or no attea- 
tioa) mnph diminished. These drawbacks have cansed 
the scumtar type, after being in fashion for Enropsan 
light cavalry dnnng the penod of ^Tapoleon’s wars and 
s^ewhat longer, to be discarded m our own time. Bn^ 
as long as Ea^ems adhere to their rigid grasp of a small 
handle and sweeping cut delivered from the shoulder, the 
Persian scimitar or Indian talwar will re main the natural 
weapon of the Eastern horseman. Indian and Persian 
swords are often nchly adorned but their appropriate 
beauty is m the texture of the steel itself, the ' damascen- 
ing '■ or ‘ waterme which distmgnishs a superior from a 



Fi» STtris v-. T__r - . ^ 

il'ai.nirej 


. 

ittV^ ^ tVepalj 7 


common specimen. This process, W obscure to Fnm. 

been explained (see l«Iow) 

-c-iTwt ^ special .Asiatic vanefaes of corred blades of 
the ‘i--- 

... s 


sword. A compact and formidable hand-weapon has thus 
been tnmed into a clumsy and topbeavy pike. If we try 
to make a bayonet that v^ cut cabbages, we may or may 
not get a useful chopper, but we shall certainly get a very 
bad bayonet. The double curve of the yataghan is snV 
stantiaUy identical with that of the GooriJia tote {tvl-rf), 
though the latter is so much broader as to be more like 
a woodmans than a soldiers instrument It is doubt- 
ful, however, whether there is any histoncal connexion. 
Similar needs are often capable of giving nse to similar 
inventions vnthont imitation or comnumca'ion There 
are yet other varieties, belonging to widely spread families 
of weapons, which have acQuited a strang individualitv 
Sndi are the swords of Japan, which are the highly per- 
fected working out of a general Indo-Chinese ty^ they 
are powerful weapons and often beaduially made, but a 
European swordsman would find them ill-balanced and 
clninsv, and the Japanese style of swo”d-p’ay certainly has 
nothing to teach us 

Other sorts of weapons, again, are so p*eculiar in form or 
historcal denvation, or biot^ as to refuse to be refe-rt-d to 
any of the normal divisions. The long straicbt wmntlet- 
hilted sword (paid) found both among the Jfahmttas in 
the south of Lidia- and among the Sikhs and Kajp-its in 
the no”th, is an elonga*ed fo-m of the L-oad bladed daccer 
with a crosbar handle (irf/fr), as is shown by a transi- 
tional form, much resembling in shap^e and size of blade 
the medixi^ English anlace. and funuahed with a "uard 
for the hack of the hanA This la5‘-mentioned pattern 
seem^ however, to be limited to a comporativelv small 
region ^en once the combination of a Ions bh*de with 
the gauntlet hilt was amved at, any straight blade micht 
be so mounted, and many appar on examinaMon to''be 
European workmanship — German, Spanish, or Itahan. 
Tli^ are vanous other Or.ental arm% notably in the 
Jalay group, as to which it is no*" easv to sav whether 
they are properly swords or not. The Malay “paian" 
latok is a kmd of elongated chopper sharpen^ hv beiim 
bevelled og to an edge on one side, and thus cap’able of 
cattmg only m one direction. Tne anlace me dentally 
mentioned above seems to be merely an overgrown da^’per * 
the name occurs only in English and Welsh in which 
language firs^ o- whence the' name or thins came is 
unknown (see F/nlof Sv: Diet , s •• ) 

theconr^of the 

16 th cen^ the straight two-edaed sword of aH work 
^ lenghened. narrowed, and more finely pomted, vU ^ 
bsi^e the Italian and Spanish rapier, a weapon ^tiU fnr- 

We ^ot say how lar this transition was inSnenc^ 
by the a medueval thmstms weauoa earned hr 

Th?Saf?®f “ auxiliaiy hues than as a sworf. 
ihe Ko^ preference of the point was rediscovered under 

' became an art Its pro-Tes 

! ^ P^hc complication to luciditv and sii^atr 

m Mie® simplified ako ^Ea^ 

if ^ ceutuiy, the use of the ease haYm-wJ 

ie if iSf 

nasS^mm ^ t ^ pnmacy of the art 

! here tbe historv of fencm^ 



SWORD 


803 


>feanwIiiloa stouter nnd broader pattern, uitli sundn There are nleutv of modern nn i i ^ 

niiiior \ancUes, continued m use for militaij purposes, and comparativel3 little attention has been mren 
gradually the single-edged form or broadsword pro^ ailed tific treatment It is said that the Italic sclionl ib 

associated with than the French, and the modern Germaiu and Amtrm ^ Z 


Scottish blades, appears to lia\o originally belonged to a best of all Some of the English caialfy 

Jnakers, towards the end of good traditions, enriched of late 3 ears by 
the loth century The Spanish blades made at Toledo « - - - •' 

had bi that time acquired a renow n -w hich still continues 
Somewhat later Oriental e\nni2)le, imported probably by 
wa^ of Hungary, induced the curiaturo found in most 


GermajB and Austrian the 
regiments have 

- , , , • . , , application 

ot a knowledge of fencing derived from eminent French 
masters 


The Mttiivfaetun, of Stcords — ^Mccliamcnl imention 1 ms not 


xiuugniy inaucea luo curiaturo lound in most been able to simerecdS or equal hand work m tl.r,,,;^^^ 
recent military sabres, which, howe^er, is now kept within good awoitl blades. Tho swonlsimtli's craft is still, ^no less than 



Fia 3 — Tjrplcal European swords, ICtli-lSth ccnluric*. Reproduced br per 
xnl^Ion irom Mr Egcrtoxi Ctstlo's Schools an<t Vattfrt <tf Fencf J, Earl} 

16lh cctit, 2, German r 1550, 3 ItaUnn rapier, third qnartor 16th cent , 

4 Spanish raplor, lato 16th cent , 5, Italian aamo period 6 English eamo 
period , 7 LncUsU musketeer a sp*ord, carlj 17th cent 6, Siwnfah hroad 
sword carh 17th cent , 0 1 cnctlan, c 1550 , 10, Italian late 16th cent 11, 

Enpll ]i, time of Commonwealth , 12 French rapier c KwO, 13, German flam 
bersr early 17ih cent, 14, 15, small swonls, 1700-17o0 

such bounds as not to interfere with the effective use of 
the point An eccentric specialized variety — w e may call 
it a “sport” — of the sabre is the narrow and flexible 

“ischlager” with which Gorman students fight their duels . • .nmn..n 

.(for the most part not arising out of any quarrel, but sot " 
trials of skill), under highly conventional rules almost » 

identical with those of the old English “backswording ••Balnilntan5cric«.''uworkon /VnClll 0 b^ W ll lolltckandl CraufunlCrmc 
practised within living memory, in wh^. howeier, the 
swords, were represented by sticks These “schLiger 

^uels cause much effusion of blood, but not often serious is-ii,tron i Lun coi wawici i<_>n.i.m, 

danger to life or limb 


was m tho Middle Ages, csseutiall} a hondicraft, niid it reqiuas 
a high oraer of skill His rough nmtonal js a bar of cast and 
liammerod steel tniienng from the ctntro to tho ends, when this 
is cut in two, each Jmlf is iiiido into a sword The " tang ” which 
lits into tho handle is not jiart of tho blade, hut a piece ol wrought 
iron welded on to its base From this first stage to tho finishing 
of tho iioint It IS nil liaininer and annl work SpCLial tools nro 
used to form grooi cs in tho blade according to the regulation or 
other pattern desired, but the sliapo ami weight of the blade are 
fixed wholh by tho skilled hand and ej e of tho smith 'Mcnsuniig 
tools nro nt hand, but are little used Gi-ent care is ucces<!ary to 
aioid o\ orbcatiug the metal, which would produce a brittle crystal 
line gram, nnd to keep tho surface free from oxide, which would 
bo injurious if liammerod in In temponng the blade the workiiinu 
ludgcs of tho proper heat by the colour y\ nter is preferred to oil 
111 tho best makers, notwithstanding that tempering in oil is much 
easier ^\ ith oil there is not tho same risk of tho blade coming 
out distorted nnd bnvmg to be forged straight again (a risk, how 
oior, which tho export swordsmith can gcnoralh nioid), hut tho 
steel IS only surface hnrdoucd, and tho blade tliorcforo lomnins 
Iinblo to bend Machinery comes into plax only for grinding and 
polishing, and to some extent m the manufacture of hilts end 
ajipurtcunnccs Tho finished blade is pro\ cd by bemg caused to 
stnko a Molent blow on a solid block with the two sides flat, with 
the edge, and lastly with the back, after this the blade is bent 
flatwise in both directions by hand, and iiiialh tho jximt is dnien 
:! plate about an eighth of an inch thick. In spito 
of niniio care that can bo used Both in choice of material and lu 
norkninuship, about JO per cent of the blades thus tried fail to 
stand tho proof, nnd nro rejected Tho process wo have briefly 
described is that of making n really good sword, of course plenty 
of cheaper nnd commoner weapons are in tho market, but they nro 
hardly ht to trust a man’s lilc to It is an interesting fact that 
tbo pccniinr skill of tho sworilsimth is in England so far hereditary 
that it can be traced back in tho same families for several goucm 
tions 

The best Eastern blades are justly celebrated, but tbc\ arc not 
better than tho best European ones , m fact, European swonls are 
often mot with in Asiatic bands, remounted in Eastern fashion 
The "damascening” or " watenng” of choice Forsmn and Indian 
arms is not a secret of woikmauship, but is due to the jieciilinr 
manner 

process ^ . 

result IS a more or less regular wavy p.attcru running tbronrfi it 
No difTorcnco is made by this in tlio practical qualities of tho blade. 

Tlie folloirlni; list of works 1* IntrndcU to guide the reader, If desired, to fuller 
ncqaalatancc with tho Iltcrwtiirc nnd nnthorltics of the subject and will, It Is 
hoped, bo found nscful for that pmiiosc, but It docs not profess to be In Itself 
saOIclcnt CTcn us a scicetton 

in/txolofff mii Ciiieral lIMorf — R. F Burton The Bool 0 / the Sirord (only 
ono Tot published), London, 1881 Colonel Lane Fox (now Major Gen ntt 
Rivers}, Catalogue of Anthropotogleal Cotleetion South Keiutnaton Jf«frum, 
London 1874 ‘ Ibimltno Warfare* in Journal of tho Ropal Vnllcd Scrrlco 
Institution, 18CT, 1888 IbCa For special regions and periods, scK! Ron Wllbrnham 
Fgetton, Itttutrated Ilaadboot of Indian 4rni», pnhllshcd b\ tho India OlHcc, 
I^nndon 1880 Undcnschinlt Traeht nnd Bettoffnung de$ mmttfhtn lletret 
teiihrend der Aaltei~eit, Brunswick 1882 Dniminond and Anderson, Aiufoif 
Seoltlth ireapom Edinburgh and London, 1881 Tho mure gcnaral treatises 
and handbooks on arms nnd armour, euch as Grose, Jlevrlck Ilcwitt, Lacombe 
pcmmln, mas be consnlted with ndiantnge bnt nro not alwoss to bo tnisted In 
details “The forms and lllslon of the bwnnl In Proeetdlngs of tho Hojal, 
Institution, lbS3, bs the present w ritcr, gives further references and citations on 

— Fcirton Caalk Si-hooTs and JFatUrs of FertCf frem the ViihtU 
Aaes io the SitifUeenth Centurj/ London (IncJudlnp a crtilcnl WWlncrapI^y) 
Mccant, de Vtsenme Auetenne et Jfodeme Pari^ GomanI 

(assumed name ofrossclUer) Theorie de rFterime ParKl’MiOiWoiicM Intro- 
dnctlon) Grisicr Bet Armtt tl le Duet Paris, 1617 (preface bj A Dnnras) 
Chapman Foil I'ractiee londaii IStl Utet and Ohtrrrationt onjhe Art of 
Fenetnn 1864 J If M alto, Zvwas in Sihrv, dv , London (16S1J 

offlclol Jfaniul iTEfennie fappro.-cd 1“*^'' -* — *—■ 

of the modem school CortcloKs 


of making the Indian steel itself, in which a crystallizing 
is sot up, when metal of this tosturo is fotged out, tho 


Tlic Ircnch 
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SWORB-FISH 

Sword-fishes are a small familj of . tatc to attack whales and other large cetaceans, and, by 


SWOED-FISH. _ , , . . 

spinv raved fishes (Xtphixds), the principal characteristic 
of which consists in the prolongation of the upper jaw 
into a long pointed sword like weapon The ‘sword 
IS formed by the coalescence of the intermaxillary and 
maxillary bones, which possess an extremely hard texture , 
it has the shape of a much elongate cone, more or leas 


repeatedlj stabbing them, generally retire from the coml«t 
vidionons That thej combine in these attacks with the 
thresher shark is an often repeated etorj which has its 
foundation in the imagination of the observer, and winch 
IS fully disproved bj the fact that the dentition of the 
thresher-shark is much too weak to make an impression on 

The cause which excites sword- 


Ltened througLut its whole lenith , the end is sharply - the skin of any cetacean. The cause wnich excues sw ora 
nomtei It IS smooth above and on the upper part of the , fishes to such attacks is unknown , but thej follow the in 
Ses and rough below owing to the presence of innumer- shoct so blindly that they not rarely a^il l^ts and s nps 
able rudimenteo teeth, winch have no function. ! m a similar manner, evidently mistaking them for cela- 

The general form of the body is weE proportioned, 

Bomewhat elongate, and such as is always found in fishes 


mth great power of 
swimming, as, for in- 
stance, in the mackerel 
and tunny, and the tail 
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terminates in a powerful hi- {UtsUophoriis pul- 

lobed caudal fin. A long fiii ehellua) 

occupies nearly the whole length of the hack, whilst the 
nnal fin IS genersUy interrupted in the middle, and conse- 
quently appears to be doable The skm is veiy firm, partly 
naked, partly with small lanceolate scales deejily imbedded 
in the skia The teeth of the lower jaw are, lie those of 
the upper, merely mdunentaiy structures, which render 
the surface of the bone rough without possessing any 
special function. 

Swordfishes have been divided into three generic 
groups — 

a Buiiophorus, with a high dorsal fin which can be spread out 
like a sail, and with ventral fins which are reduced to a pair of 
long styliform appendages 

i T<(rap(nms, with a dorsal fin of which the anterior tais onl) 
are elongate, the remainder of the fin being low or partlj obsolete, 
and with stylifonn ventral fins as in the preceding genus 

c Xiphxas, with the dorsal fin shaped as m Teirapliirus, hut 
without ventral fins. 

Sword fishes are truly pelagic fishes, which either singly 
or in pairs or in smaller or larger companies roam over the 
oceans of the tropical and subtropical zones of both hemi- 


j in a similar manner, evidently 
ceans. Thej easily pierce the light canoes of the nati\ es 
of the Pacific islands and the heavier boats of the pro- 
fessional sword-fish fishermen, often dangerously wounding 
the persons sitting in them. Attacks bj sword-fishes on 
ocean going ships are so common as to be included among 
sea risks they arc known to have driven their weapon 
through copper sheathing, oak-plank, and timber to a 
depth of nearly 10 inches, part of the sword projecting 
into the inside of the ship , and the force required to pro 
dace such an effect has been described by Prof Owen in a 
court of law as equal to ~ the accumulated force of fifteen 
doable handed hammers, " and the velocitj as “ equal to 
that of a swivel-shot,” and “as dangerous in its effects 
as a heavy artillery projectile.” Among the specimens of 
planking pierced by sword-fishes which are presen ed m 
the British 3Iaseum there is one less than a foot square 
which encloses the broken ends of three swords, as if the 
fishes had had the object of concentrating their attack on 
the same vulnerable point of their supposed enemy The 
part of the sword which penetrates a ship’s side is almost 
always broken off and remains in the wood, as the fish is 
unable to execute sufiBciently powerful backward move- 
ments to free itself by extracting the sword. 

In the Mediterranean and on the Atlantic coasts of the 
Umted States the capture of sword-fishes forms a regular 


branch of the fishing mdustrj The object of the fishery 
m the Mediterranean is the common European sword-fish 
(Xtp/aas gladivt), the average weight of which is about 
one cwt., and wbicb is abundant off the Sicilian coasts and 
on the opposite coast of Calabna. Two methods are em- 
ployed, — that by harpoons, cluefly used for larger fish, and 
that by peculiarly constructed nets called palamxtnre This 


spheres. Some species wander regularly or stray far into ' fishery is very productive a company of fishermen fre- 

. 1 .. ^ 1 o » , ^ - qnently capture from twenty to fifty fish in a single day, 

and the average annual catch in Sicily and Calabna is 
reported to be 140,000 kilogrammes (138 tons) The 
products of the fishery ate consumed pnncipally lu a fresh 
state, but a portion is preserved lu sit or oiL 'The flesh 
of the sword-fish is much preferred to that of the tunny, 
and always commands a high pnee This species is occa- 
sionally captured on the Bntish coast 

On the coast of the Umted States a different species, 
Stsitophoru9 gladius, occurs , it is a larger fish than the 
Mediterranean sword-fish, attaining to a length of from 
7 to 12 feet, and an average weight of 300 or 400 B> 
It IS captured only by the use of the harpoon. Prom 
forty to fiftj vessels, schooners of some 50 tons, are 
annually engaged in this fishery, with an aggregate catch 
amounting annually to about 3400 sword-fishes, of a value 
of $45,000 The flesh of this species is inferior in flavour 
to that of the Mediterranean species, and is principally 
consumed after having been preserved in salt or hrme. 


the temperate seas Some of the tropical forms are the 
largest of Acanthopterygian fishes and not exceeded in size 
by any other Teleostean , such species attain to a length of 
from 12 to 15 feet, and swords have been preserved more 
than 3 feet long and with a diameter of at least 3 inches 
at the base. The Hxxltophon, which inhabit chieflv the 
Indo-Pacific Ocean, bnt occur also in the Atlantic, seem to 
possess m their high dorsal fin an additional aid for loco- 
motion Dnnng the rapid moiements of the fish this fin 
IS folded dowmwards on the bac^ as it would impede the 
velocity of progress by the resistance it offers to the water, 
but, wheu tbe fish is swimming in a leisurely way, it is 
frequently seen with the fin erected, and projecting ont of 
the water, and when qmetly floating on the suHace it 
can sail by the aid of the fin before the wind, hke a boat. 

The food of the sword-fishes is the same as that of 
tumues, and consists of smaUer fish, and probably also in 
great measure of pelagic cnttle-fisbes. It has been ascer- 
tained bj actnal observation that swoid-fishes procure their 
food by dasbing into a school of fisbes, piercing and kill- 
ing a number of them with their swords , and this kind of 
weapon would seem to be also particnlarlj serviceable in 
kilhng large cuttle-fish, like the saw of saw-fishes, which is 
used for the same pnrposa Bnt the swords of the large 
species of llxitiopjJionts and Tetroptxtrus are, besides, most 
formidable weapons of aggression These fishes never hesi- 


TTsefol and detailed information on the sword fish fishery can Iks 
obtamed from A T Tozzetti, “La Pesca nei Man d Italia e la 
Fesca all Pstero esercitata da Itoliani,” in Catalogo Erposizione 
Intcmatioxwlc di Pcsea iti Berltno, 18S0 , also from La, Pcsea del 
Pace Spada nclto Strctlo di J/asixia (Jtlcssina, ISBO), and from 
(J Brown Goode, “ ilatenals for a Histoi^ of the Sword fish, ’ in 
Peptfrl of the Commissioner of Fisk and Piskena, part me, 
■Washington, 1883 (A. C t ) 



S Y B — b Y D 


SYB^UUS, a city of Jlagna Grccio, on tho Gulf of 
Tnrcntum, betn cen tho rners Cmthis (Crati) and Sybaris 
(Costilo)j mIucIi noil meet 3 miles from the sen, but anciently 
had independent mouths, iias tho oldest Greek colony 
in this region It ^^ns an Achaiaii colony founded by 
Isiis of Hehco (720 n c ), but had among its settlers many 
Troireniaiis, who Mere iiltiinatcly expelled Placed jn « 
aery fertile, though noM most unhealthy, region, and fol- 
lownng a liberal policy in the admission of citirens fioiii all 
qiiaitcrs, tho city became great and opulent, Mith a sast 
subject territory and di\crs daughter colonics oven on tho 
TjTrlienian Son (Posidonia, Laiis, Scidrus) For magnifi- 
cence and luxury the Sy barites m ere proverbial throughout 
Greece, and in the 6tli century probably no Hellenic city 
could compare Mith its Mcaltli and splendour At length 
contests beta ecu tho democrats and oligarchs, in mIiicIi 
many of the lattei Mere expelled and took refuge at 
Crotoiia, led to a nar Mith that city, and tho Crotoniats 
Mithiery inferior forces mcio completely Mctonoiis They 
ra/cd Sylnris to the ground and turned the Maters of 
Cratliis to flow o\cr its rums (510 bc) Explorations 
undertaken by the Italian Go^ eminent in 1879 hn\o failed 
to lead to a precise knoM ledge of tho site 

See \ol xviu p 73 (24tli Jaiuinn 1830), Lononuaiit, 

Jdx Gtanth Ortci (ISSl), i 325 iij , and Tiiui ii 

SYC\.^[ORE See Fio, xol ix p 15i, and MiVTLB, 
Aol XI p 521 

SYDENHAAf, a suburb of London, in the county of 
Kent, IS finely situated chiefly on oloiatcd ground about 
7 miles south of Charing Cross, London Tlicio is rail- 
May communication by' tho London, Brighton, and South 
Coast, tho !Mid Kent branch of tho South-Eastern, and tho 
London, Chatham, and Dover lines Foimcily Sydenham 
Mas a small liaiiilct of LoMisliam, mIucIi rose into faiour 
from Its syhaii beauty', its pleasant situation, and its 
medicinal Maters These springs wore discoxorod in 1640 
on Sydenham common The quality of tho Motcr re- 
sembled that of Epsom, and was regarded os olhcacious 
in scorbutic and paraly tic aflcctions After tho construc- 
tion of a railMTiy tho suburb groM into high repute as a 
residence, especially for tho m calthicr comincrcial and pro- 
fessional classes The construction of tho Crystal Palace 
(see Lo^^>ov, lol xi\ p 836) in 1854 greatly aided tho 
prosperity of Sydenham, although the building is not 
M ithiii its boundaries There is a public lecture hall and 
literary institute at Sydciihain Hill, and a school of art, 
science, and literature in connexion Mith tho Crystal 
Palace. Tho charitable institutions include a homo and 
infirmary for sick children and tho South London dispen- 
sary for M omen- Tho population of the toM nship (area, 
1623 acres) was 19,065 in 1871, and 26,076 in 1881 

SYDENHAM, Thomas (1624-1689), “tho English 
Bbppocratcs,” mos born at IVinford Eagle in Dorset in 
1624, where his father mbs a gentleman of proiierty and 
good pedigree At tho ago of eighteen ho was entered at 
Magdalen Hall, Oxford , after two years Ins college studies 
appear to have boon interrupted, and ho served for a tune 
as an officer in tho army of tho Parliament Ho completed 
his Oxford course in 1648, graduating ns bachelor of medi- 
cine, and about tho same time ho mos elected a felloM of 
All Souls College It was not until nearly thirty years 
later (1676) that ho graduated as M D , not at Oxford, 
but at Pembroke Hall, Cambridge, where his oldest son 
■was then an undergraduate His interest in medicine 
seems to have been aroused at an early ago Nothing is 
knoivn of Sydenham’s life botMcen 1648 and 1663, but 
it IS probable that he spent part of tho time at Oxford j 
It 18 said also (on tho authority of one Desault, in a work j 
published at Bordeaux in 1733) that he studied at Mont- 
pellier, although It 18 not so stated by himself in his I 
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dedicatory letter to Dr Mapletoft, among tho other auto- 
biographieal facte there given In 1663 ho passed the 
cxaiiiiiiations of tho College of Physicians for their licence 
to practise in Westminster and 6 miles round, but it is 
probable that he had been settled in London for some 
time before that This minimum qualification to practise 
Mas the single bond between Sydenham and tho College 
of Physicians throughout tho whole of his caieer Ho 
seems to have been distrusted by tho heads of tho faculty 
because ho mos an innovator and something of a plain- 
dealer In his letter to Mapletoft ho refers to a class of 
detractors “qiii vitio statim vertunt si quis non aliquid, 
ab illis non prius dictum vel otiam inauditum, in nieduim 
profomt’, and in a letter to Bobeit Boyle, MTittcn the 
year before his death (and tho only authentic specimen of 
his English composition that remains), ho says, “ I have 
tho happiness of curing my patients, at least of having it 
said concerning mo that few miscarry under mo , but [I] 
cannot brag of my coriespondcncy inth some other of my 
faculty Though yet, m taking fire at my attempts 
to reduce practice to a greater easiness, plainness, and in 
tho meantime lotting tho mountebank at Charing Cross 
pass unrailcd at, they contradict thoinsolvos, and Mould 
make tho Morld believe I may proio more considerable 
than they would have me ” Sydenham attracted to him 
in Marm friendship some of tho most discriminating men 
of his time, such as John Locke and Eobort Boyle His 
first book, Methodvs Cw andiFebies, v<as published inl666, 
a second edition, Muth an additional chapter on tho plague, 
in 1668, and a third edition, much enlarged and bearing 
tho bettcr-knoMn title of Obsei vattones Mediae, in 1676 
His next publication Mas m 1680 in tho form of two 
JSptstoH Responsona, tho one, “On Epidemics,” addressed 
to Brady, regius professor of physic at Cambridge, and 
tho other, “ On tho Luos Voiieiea,” to Paman, public orator 
at Cambridge and Gresham professor m London In 1682 
ho issued another Disset taho Spistolans, on tho treatment 
of confluent smallpox and on hysteria, addressed to Dr 
Cole of Worcester Tho Traciatus de Podaqra et Ilydi ope 
came out in 1683, and tho ScJtedida Momtoi la de Rove 
Fchis Ingiemi in 1686 His lost completed work, Pio- 
craws Integi i, is an outline sketch of pathology and prac- 
tice, tnenty cojnes of it were punted in 1692, and, being 
a compendium, it has been more often republished both at 
homo and abroad than any other of Ins untings separately 
A fragment on pulmonary consumption mos found among 
his papers His collected m ntings occiqiy about 600 pages 
8\ 0 in tho original Latin 

Haidly anything is knoM'n of Sydenham’s personal 
history in London Ho died in an acute paroxysm of 
gout in December 1689 Ho was buried in tho church of 
St James’s, Piccadilly, uhero a mural slab M-as put up by 
the College of Physicians in 1810 
Although Sjdonhom miw a Inglilj successful practitioner niul 
sail inoro tlinu oiio now edition of his i anous tractates called for, 
licsidos foreign reprints, in his lifetime, Ins fame ns the father of 
English medicine, or tho English Hinnocrates, uas dccidcdlj 
postiiumous. For a long tiiiio ho was hold in i ague esteem for tho 
success of lus cooling (or rathor expectant) treatment of smalliiox, 
for his Inudnnum (tho lirst form of n tincture of opium), and for his 
ndiocacv of tlio use of Poniunn bark in qunrtm agues Tliero 
lien., hoiicior, those among his contcnipomncs iiho understood 
something of 3} donham’s iiniiortanco in larger matters than details 
of treatment and phannni,} , chief among them being the talented 
Moiton But tho attitude of tho academical mcdiunc of the dnv 
IS doubtless shown forth in Lister’s use of tho term ‘'sectaries for 
Sidenhnm and Ins ndmiicra, nt a time (1694) when the leader had 
been dead fivo jears. If there nero anj doubt that the oiijiosition 
to him was qiiito other than political, it Mould ^ set at rest by 
tho tcstiinonj of Dr Aiidixu Broun,’ uhouent from Gotland to 
uiquiro into Sjdonhnius jmcticc, and has ineidentallj rcicalcit 


1 See Dr John Droun's JToro) Substeitic, art. “Dr Andreu Browm 
and Sjdouhain " 
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T-liat wis commonlj tlionfil.t of it at the time, 

SdtfduU eoncerning the aVeic Cure of Feters In the senes of 
Uan-cian ontwns at the College of Fhvsicians, Sydenham b firrt 
mentioned in the oration of Arbuthnot (1/2/), who styles him 
“tinulus Hipiiocnlis. ’ Boerhaa\c, the Leyden professor, 
wont to speak of him in his class (which had alwayssome pupils 


(from the svmptoms in his own person) hem" one of the classical 
pieces of medical writing Mhife Sydenham s “natural historv 
method has doubtless been the chief groniid of his gr/sat post- 
humous fame, there can be no question that another reason for the 
admiration of postenty was that which is indicated by R G 
Latham, when he says, "I belieie that the moral element of a 
liberal and candid spint went hand in hand with the mtellectnat 


ham He is indeed famous because he inaugurated a new method 
and a better ethics of practice, the worth aud diffusive influence of 
which did not become obvious (except to those who were on the same 
hue with himself, such as Morton) until a ^d many rears after 
wards. It remams to consider briefly what ms innovations were. 

First and foremost ho did the best be could for his patients, and 
made as little as possible of the mysteries and traditional dogmas 
of the craft All the stones told ol him are characteristic Called 
to a gentleman who had been subjected to the lowenng treatment, 
and finding him in a pitiful state of livstencal upset, he “conceived 
that this was o<xaBioncd partly by his long illness, partly by the 
previous evacuations, and partly by emptiness. I therefore ordered 
him a roast chicken and a pint of canaiy " A gentleman of 
fortune who was a victim to hvpochondna was at length told 
bi Sjdcnham that he could do no more for him, hnt that there 
was living at Inverness a certam Dr Robertson who had mat 
skill in cases like his , the patient journeyed to Inverness Ml of 
hope, and, finihiig no doctor of the name there, came hack to London 
full of rage, but cured withal of his complaint. Of a piece with 
this 13 his famons adncp to Blackmorc. When Blackmoro first 
engaged in the studi of phvsic he inquired of Dr Sidenham what 
atithois he should read, and mas directed by that phjsician to 
Don Qmxote, “which, said lie, “is a very g^ book, I read it 
still There were eases, he tells us, in his practice where “I have 
consulted my patient s safety and my own reputation most effectu 
ally bv doing nothing at all ’ It was in the treatment of small 
pox that his startling innoi ations in that direction mode most stir 
It would bo a mistake, however, to suppose that Sydenham wrote 
no long prescriptions, after the fashion of the tune, or was entirelj 
free from theoretical bias Doctnnps of disease he had, as ever} 
practitioner must liarc , but he was too much alive to the multi 
plicitv of new facts aud to the infinite vaiietv of individual con 
stitutions to mm at symraetrv in his theoretical -news or at cou 
aistcncj between his practice and his doctniies , and his treatment 
ras what he found to answer best, whether it were sceundum artem 
or not His fundameutal idea was to take diseases as they pro 
souteil themselves in nature and to draw up a complete picture 
("Innkhcitsbild of the Germans) of the objechvo characters of 
oarh Mo t forms of ill health, ha insisted, had a definite type, 
comparable to the tj^pcs of animal and vegetable species. The con- 
formiti of lijic in the symptoms and courtic of a malady was due 
to the uniformity of the cause. The causes that he dwelt upon 
Were the “ evident and conjunct causes, or, in other words, the 
irorbid phenomena , the remote causes he thought it vain to seek 
mer Acute diseases, such as fevers and inflammations, he regarded 
as 1 wholccoms conscnatirc effort or reaction of the organnmi to 
mc,.t the blow of some injurious influence operating from without , 
lu thu he followed the Hippocratic teaching closeij as well as the 
Ilippocntic practice of watching and aiding the natural crises 
Chronic diseases, on the other hand, wore a depraved state of the 
humoiiis moith due to errors of diet and general manner of life, 
for wliieU we ourselves were directly accountable. Hence his 
famous dictum “aeulos dico, qni ut plnnmnm Deum hahent 
anthoicin, sicnt chronici ipsos nos.” Sjdenhams nosological 
method is t. -cntiallv the modem one, except that it wanted the 
morbi I anatnmi inrt, which was first introduced into the "natural 
histon of dL«i5i«e bi Morgagni nearly a century later In both 
depirtornts of nosologv, the acute and the chronic, Sydenham 
contnbutBtl lareclv to the nalunl histon hr Ins own accurate ob- 
f<Tvation and philosophical comparison of cisc with case and tine 
with ti-jK Tlic Oif'rrahones Medxrrr and the first Eptslola Demon 
wna contain ciulenrc of a close study of the various fevers, fluxes, 
and other acute miladies of London over a senes of icara, their 
diimrcnres from vt ir to vear and from season to season, together 
with references to the iirevnilmg ucatlicr,— the uliole hoilv of ob- 
f/'-vations baimiisetl to illustrate the doctnne of the “epidemic 
e^stUQtioii of tlio Year or veasoD, '^lucli lie con^dcrod to depend 
often upon in«enikible tcllnnc causes The type of the acute 
dis-isc Mnoil lie found, according to the ycir and season, and 
me ngnttnutnicnt could not be adoptcil until the time was known 
nicre had b-.n nothing quite like fins in medical iftcrature since 

til^ liltipocn^tlc triatl^C* IlfOc Awvil 


Btotto s •• Loc):e osd Sydenham, to Hone SuKccitk. Edmhnrgh, 1S58, is more 
of tho-nature of eulogy ’Many collected editions of his works baye^n pab- 
h^ed. as well as three Endisn trenslatlonA. Br VT A. GrcCTmiU a Latin text 
(London, 1S44, Syd Soc.) is a model of editing and indexing .Thwe barebcen 
foteicn monographs on Sydenham by Goeden (Berlin 182**) Rovers (Dort, 
1S3S), F Jahn (faMnach, 1840X and Hvasser (Upsala, 184^ 
esting snimnarv of doctrine and practice Inr the author himself Is the Innwnc 
tion to the Sd cd of P6wrraiion<» Sltdiem (107(^ (G- 

SYDNEY, the capital of New South ’Wales, and the 
oldest cily in Austria, js situated on the east coast of 
that island-continent in 33° 51' 41" S lat and 151° 12' 
23" 25 (lOh 4m 49 55s ) E long It lies on the southern 
shore of the magmficent harbour of Port Jackson, which 
m 1770 was named, though not discovered, by Captain 
Cook. He anchored and landed m Botany Bay, about 6 
miles to the south, and on afterwards coasting to the 
north noted what looked like an inlet, to which he gave the 
name of Port Jackson, after Sir George Jackson, one of the 
secretaries to the admiralty It may seem stonge that 
so careful an observer as Cook should have passed close 
to one of the finest harbours in the world without recog- 
nizing its capacity, but the chfe which guard the entrance 
are 300 feet m height, and no view of the landlocked basin 
can be seen from the masthead. ^Middle Head, which is 
posted right opposite the entrance, closes it in, and it is 
necessary to enter, tnm to the sonth, and then to the west 
before the best part of the harbour discloses itself This 
topographical peenhanty gives to the port its great shelter 
When m 1788 Captam Philhp arrived at Botany Bay with 
the first convict fleet, he found its shallow waters and flat 
shores unsnited for the purposes of a settlement Strangely 
enough ho was also deterred by the want of water , yet it 
IS on that very shore that the pumping-engine is situated 
by which Sydney has been supphed for many years Going 
northwards, he turned in to examine Port JaiAson inlet 
'Thither the fleet was instantly removed , and Sjdney was 
founded, and Austrahan colonization started, on 26th 
January 1788 Captain Phillip’s choice of a site n as de- 
termined by the existence of fresh water in a small stream 
runnmg into Sydney Cove 



wnMdcrationi Among other things Svilenham is credited with 
1 1 C first diai^o-M of «-irlatini lud mtli tho mo/leni definition of 
rhorri (in SeJio/ Vmif ) After smallpox, Gie diseases to which 
ne r-li rs most art hystena and gout. Ins desenption of the latter 


Fio 1 —-Harbour and emirons of Sydney 
*1116 port IB flanked on both sides by a number of pro- 
montones — its characteristic feature — so that in addition 
to a broad central channel with deep water there is both ' 
on Ae north and the south side a senes of sheltered bays 
with good anchorage. The entrance is a mile wide, with 
a n^imnm depth of 15 fathoms Some httle distance 
mside IS a rock awash, known as the Sow and Pigs, 
between which and the nearest headlands on either side 
IS an inner bar, mth 20 feet of water at low tide , through 
this bar on the southern side a ship channel has been 
dredged ginng 27 feet of water at neap tide On the 
southern side there occur in succession Watson’s Bay, Bose 
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^y, I^ublo Baj, Euslicutter’b Baj, Vroolloomooloo Bay 
I^arm Co^o, Sydney Cove, Darling Harbour, Joluistone’s 
Bay, Blackwattle Bay, Iron Cove, Fno Dock Baj, Hon 
and Chickens Bay, besides smaller inlets On the north- 
wn side, beginning again at the Heads, there are North 
Harbour, Itliddle Harbour (with niaiij subsidiarj inlets) 
Chowder Baj, Sinus Cove, Mossinan’s Bay, Shell Coio’ - 
Neutral Bay, Careening Cove, Lavender Bay, Beny’s ! 
Bay, BaU’s Head Bay, Lane Cove, Tarban Creek, and I 
other small bays All these promontories and coves give ' 
a length of water frontage which is estimated at not less 
than 110 miles Besides those, Botany Bay, though shal- 
low and exposed and destitute of promontories, has a coast- 
line of about 18 miles Into it debouches George’s river. 


which is navigable to Liverpool, a distance of 14 miles 
from the mouth, and in vliich are seicral capacious bays 

The metropolitan area of Sjdney really consists of a 
peninsula about 13 miles in length, Ijung betiieen Parra- 
matta and George’s rivers The sea frontage of this area, 
from the South Head of Port Jackson to the North Head 
of Botany Bay, is 12 miles m length, and consists alter- 
nately of bold chffs and beautiful beaches Two of the 
latter— Bondi and Coogee— are connected vith the city 
by tramways, and are favounte places of holiday resort 
Sjdney occupies, therefore, a position enjoying singular 
natural advantages 

The city proper, ns subsequently determined, takes ni 
the water frontage from the head of Eusheutter’s Baj on 



the east to the head of Blackwattle Bay on the west, 
giving a diore-hne of 8 miles, of which 1| are the frontage 
of the Domnin and Botanic Gardens The remamder is 
occupied for commercial purposes, and is held partly by 
the Government and partly by pnvate owners There 
are three large public wharfs — one, knowm as Circular 
Quay, embracing the greater part of Sydney Cove, seven- 
eighths of a mde m length, the second at the head of 
Darhng Harbour, a quarter of a mile in extent, and the 
third at the head of Woolloomooloo Bay The rest is 
occupied by pnvate wharfs, the prmcipal of which are on 
the east shore of Darling Harbour A project is on foot 
for the resumption of the whole by the Government, and 
the making of a uniform quaj, with a railway and a new 
street The area of the city is 2670 acres, of which no 
part IS more than a mile and a quarter distant from the 
water, whilst the average distance is three-quarters of a 
mile The surface contour is undulating, the maximum 


elevation bemg 230 feet and the average 120 The soil 
18 sandstone, coiered more or less with sholy clay Of the 
city area about 800 acres are devoted to public use The 
largest reserve is Moore Park, lying to the south-east of 
the city, nearly 500 acres in extent — onginally a waste of 
sandhills On it are the nfle range, the Agricultural 
Society’s showground, and the pnncqxil cricket ground 
The Inner and Outer Domams on the shore of the 
harbour contain nbout 130 acres The former contiins 
Government House, with its pri\ate garden and paddocls, 
the Outer Domain is a public park The beautiful 
botanic gardens occupy the shore-line of Farm Co\e, 
commanding the man-of-wnr anchorage Hyde Park, 
the original race-course of the cit>, is about 49 acres in 
extent At the north entrance is a statue of Pnneo Albert, 
and on its most elevated part is one of Cajitain Cook 
Pnnee Alfred Park, on the southern boundan of the 
city, originally called Cleveland Paddocks, occupies ncarh 
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18 acres, and in it is the original exhibition building, no\4 
much used for concerts and festive gathenngs Belmore 
Park occupies 10 acres, and Cook and Phillip Parks each 
about the same area The Fort PhiUip reserve is a sort 
of acropolis, two of its rocky sides being escarped Here, 
at an elevation of 146 feet, stands the astronomical ob- 
servatory Grose Farm, on the south-west of the city, 
was the site of one of the earhest attempts at Government 
farmmg It is an undulating and elevated piece of land, 
and IS divided amongst the umversity and the affiliated 
colleges of St Paul, St John, and St Andrew, the Prince 
Alfred Hospital, and Victoria Park. 

Tlie city started from the hanks of the Tank stream at the head 
of Sydney Cove, and the chief hnsiness part is still in the hmit^ 
area lying between Darling Harbour and the Domain and Hyde 
Park The streets are irregular in width, some of them narrow and 
close together, while those leading down to Darhng Harbour have 
a steep incline. Sydney has consequently more the mok of an Old 
■World city than anj other m Austraha, and in its lack of spacious 
promenades and open squares and places, and in its poor oppor 
tnmty for displapng its public bnitdinffl, it contrasts unfavour 
ably with the more symmetrically planned SLster cities of Australia 
On the other hand, it has a charm which is all its own, as the 
glimpses of the harbour and the shipping obtainable from so many 
points give a delightful vanety to the street vistas. The prmcipal 
business street is Georce Street, 2 miles long, flanked mth liand 
some commercial buildings In this street are the post office, the 
tomi hall, the cathedral, and the mam railway station Only 
second in importance is Pitt Street, winch runs nearly parallel with 
It as for as the railnay station 

The public and private biuldings of Old Sydney are of a pnroi 
tive order of architecture, hut they are rapidly disappearing as the 
IS being rebuilt. With the exception of Government House, 
tM nniveraily and affihated colleges, and the registrar general s 
office, all the non ecclesiastical pnblio buildings arc in a classical 
f modem public hmldings the mnacum, the post office, 

the offices for the colomal secretary, the minister for public worka 
and the minister for lands, and the custom house are the finest 
The town h^ w a fine building, but a little too fiond , the great 
hall, when finished, will he the lamest in Australia. The Anglican 
wthedral in George ^et is smalf A Roman Catholic cathedral, 
on the east side of Hyde Park, replaces on earlier one that 

when completed, bo the finest ecclesiastical 
edifice in the ^ The mint (an adaptation of an old hospital) is 
an imperial establishment, the cost of which is defray edV the 

£500 000 n^'fh value of the comage from local gold is fbout 
£500,000, and this coinage has impenal currency AU the large 
public buddings are constructed of Sydney sandstone, uluch is 

“ Ttiantitv, though variable in quali^ Th^ best comes 
from the qnames m Pyrmoiit i J wmea 

iiic^arc inostl) macadamiz^, \)ntTvood panne lias lately coma 
^The salevaids for eatSe anVsW (^^40 
acres) are 7 milw ofiT, at Homehusk The gross city remnue from 

electorates-east, west, and 
members In 1881 the ciitv ponnla 
tion was 105,000 It was m 1880 officially estimated at 125^000 

150 officiary estimated m 1884 at 

TTip Oik ^ j ^ commnnication is by steam femM 

railway between Newcastle and tomway, and from the 

inatt« nver2iiuI« Cthe hif thePamt 

by the better classes, and Possesses n inhabited chiefly 


aCtemards recourse was liad to a lagoon on the sontlient slope of 
the dividing ndge betuoen Port Jackson and Ilotany Bay, from 
uluch an artificial tunnel, known ns Busby s Bore, brought the 
water into tlio city at the loicl of Hyde Park "W Iicn a further 
supply was wanted the same watercourse was utilized, the works 
bemg constructed at the point where it floued into Botany Bay 
A Ecncme is nou (1886) in conrsc of execution to bring water from 
the Upper Nepean, at a point 63 miles from Sidney Two streams 
running in deep sandstono goigcs arc connected hi a tunnel, and 
their united waters are bronght in an oiwn conduit From the 
uature of the ground no large reservoir is jwasiblc near its source , 
hut about 15 miles from Sydney, at Prospect, near Pnrranntta, a 
dam thrown across a lallei makes a storage reservoir that will 
hold a year s supply From that point the water is taken by open 
canal and piping to the existing reservoir in Crown Street, the 
limited area at a higher level being supplied by pumping The 
delHcry into the city mil be over 150,000,000 gallons dauy, and 
the cost of the whole works mil cvcc«l £1,500,000 

Tlie old sy stem of seworaM having sci eml outfalls along the city 
front proved so ohjcchon^lc that a new s\stcm has been <le 
signed, and is in course of execution, whcrcbi the harbour mil he 
preserved from all pollution A great dram is earned from the 
city to the ocean at a projecting headland north of Bondi Bay 
known as Ben Buckler, where the sewage will go at once into deep 
ivater with a southerly current Tlic month of the sower, though 
exposed to the beat of the ocean in i cry hcavv weather, is 0 feet 
above high water mark, and from Hint point it uses mth a uniform 
inclination of 1 in 109, and in a nearh stniglit lino, for a distance 
of 4 miles 25 chains. Tins mam sener, which throughout is ono 
continuous monolith m concrete, posses m tunnels under the roc^ 
ndges, and on concrete arches across the intervening fiats It 
diminishes in size from 84 h\ 74 feet to 5 feet 1 inch by 4 feet 
1 inch, and at the npper enu it bifiircatcs to accommodate tivo 
sapaitite districts It is of au oblate, oiilbrm section, as nearly 
arcular as is consistent with a minimnm i elocitv ofSJ fccta second 
It drams an area of 4282 acres, and is calculated to discharge all 
the sewage when this area is populated as thickly as London, to 
gether mth half an mch of ram per day The bulk of the storm 
water is to pass off by surface drams The sewage of the zone of 
land along the foreshore is to be lifted into the mam sewer From 
the southern slope of Sydney another large senev runs southwards, 
and, cr^ng the mouth of Cook’s Biicr by a siphon, discharged 
Its contents upon a sandy pcnmsula well snited for tlie purpose of 
a sewage farm. ^ ^ 

The jnnsdiction of the port of By dnev is m tlio hands of a marine 
toark of winch time members arc elected by the shipping mtcrost. 
and tlirro others and the president are nominated by tlie Govern 
ment ^ey have the control of the pilot semce, wbich is en- 
tarely a (^vernment department. A new ligbthouso has recently 

^ifi “ nmblo 27 imlw off The quarantine ground on 

heSo'^frtB«'’^f v'®^ ‘^®P®‘ ®f Australasia and tho 

iicaaqnarters of the admiral s station, the for^cations of the h-tr 

TnnJi* attention of successive Governments, The 

^pSeVS'mora \Sir ITiUiam Denison has been 

«d taSi f , "" 

Its lee, and the colSual Govc^enVhM ^ 

wharfs and store houses. Them all necessary 

Island capable of accommodahnrr ihe dock at Cockatoo 

shop close by Adioimmr tlniFn ® madime- 

the sandstone 600 feet i^lenirfif *® hewn out of 

water ovTthe ^ at * ^‘>® - t^® depth of 

29 feet 6 mches, and ^e mdth if fh ^ ®£/®®t> “id at neap tide 

Sydney fa m the cento of » “aft 

which IS supposed to be nndBr^he*i[^*^'*’if*?4 ^® ®“®*®iii pert of 
exists under the city itself and. if ^ V a workable seam 
undetermmed, hotnea of 2000 f«f^’ depth, is at present 

the coal oTat “ y®^ f®d®d ^ strike 

and dip to the south fjilx i Ifacquanc, north of S\ dney, 

Sydnef, wKfi dm^oli!^ ^rth «'.®®“^®® thes^nth^’f 
of Sydney the 8eam\aa^been fonmi^^ Twenty four miles south 
j o«m nas oecn found at a depth of 850 feet, and at 
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nbout tho same distance to tlio north at a depth of GOO feet Coal 
IS also brought into the cit'v by ruin a} fioiii the Blue ilouiitaiiis 
and from the ^littagong distnct, but it is inferior in ipiahtj to that 
mined on the coast 

1 he nbundniicc and cheapness of coal, ns nell ns the natural and 
commercial adaantngcs of Sjdnoj, have been fnioiirable to certain 
lines of niaiiiifactuniig iiidustr}, notu ithstnnding the high price of 
labour In addition to the industnes connected nith shipraii", 
tliosc LOiiiicctcd irith the pastoral imlustr} linioalso been obi m 
oped, such ns tanning, glue making, meat pnacmng, kc The 
largo inilwni works have, under the jjatioiingo of the Governmont, 
led to the mnnufacture of locomotives, and nearly all the rolling 
stock is made iii the colonics Omnibuses, cabs, carriages, biigme^ 
dmas, and carts are made m ovcij annety and of o\collentqnaiit}, 
ns IS also harness Bootniakiiig is an eatonsive business , there 
are also manufactories of tobacco, sugar, kerosene, spints, beei, 
tweed, jiaper, furniture, glass, potteiy, and stoves, ns well as a 
grcntianetj of minor industries 

Public schools abound, with iiiercli nominal fees There is a 
liigh school for bojs and girls. The gmiiininr- school, wntli an 
attendance of 400 boys, rcceiies from Goi ornmciit £1600 a jenr, 
w ith tile free use of the buildings To the handsome univcrsit3 
buildings a medical school is now being added The giaat hall is 
the finest Gotliic building in Australasia. Tlio unnorsity is a 
teaching ns wrcll as ovamimiig institution, degrees being g« on in 
the four faculties of arts, medicine, law, and science The umior 
sit j , avliich IS governed by a senate oleotod bj the graduates, has a 
Goiernmeiit endowment of £12,000 a a car, and has been enriched 
hi several donations and bequests (amounting to £260,000, of which 
about £180,000 by Mr Challis) To it are attached three denomi- 
national affiliated colleges, one belonging to the Anglican Clinrclp 
one to the Roman Catholic, and one to the Presbyterian , to each 
the Goiommcnt contributed the land, £10,000 towairds the build 
ing fund, and an annual stipend of £500 a j car for the principal 
Technical education is conducted under the auspices ^ a board 
suiiportcd entirclj at the cost of the Govoriimoiit Tlio pupils 
alrcadi nuinber more tlian a thous.and, and the attendance at the 
cl'i.sscs IS steadib increasing There is a good schMl of arts, 'vnlh 
400 members, and a good circulating library The public free 
library is supported bv the Go\ eminent, and to it is attached a 
lending branen The Royal Society has a roll of 600 members, 
meets pcnodicallj for the rcaiUng and discussion of sciwitifio papers,, 
nubUsUcs its transactions, and has a small librarj The Linntean 
Society IS also well supported, and a Gcegraplucal Society has 
latch been started The museum, lu College Street, is managw 
bj trustees and supported wlioll} at the cost of the Govornmeiit 
There is a small museum attached to the nniaersitj, to which Mr 
Macleaj has bequeathed his collection, which is csiiocially nch in 

Sydnci’’ has many chantablc institutions It has three lurapitnls, 
the newest and largest, which is close to ^ho um\ crsiti , liamiig 
been built after the best European models There are three larp 
lunatic asjlums in the suburbs , the latest is on the pamhoii pnn 
ciplc The benoi oleiit asj lum, which is mainlj supported the 
Goicrnment, giics a largo amount of outdoor assistance, takes in 
all waifs and stra3s, and acts as a lying in hospital 
provided for in an institution at Livoipool At Rnndwick mmi 
isylnm for destitute children, which receives a 
Goi erumeiit support , and there are two orphan asylums at Parra 
iiiatta but the state children are now being boarded out '“idor 
the auspices of a Go vei iimeut board There are two soup 
and refuges, supported b3 pniate contnbutioiis, and also a charity 
orenn^taon 80ciet> There is a home \ isiting and relief societi , 
intaiided pnncipall3 for those who have known 5 ® 

wnsoners’ aid societa, besides numerous friondl3 sociotacs AH the 
^huSaTZl^prcsentod, and to each is attached one or more 

‘'“rfirtro/s3dne3 ,s mild and moderatelj equable It 

resembles closels the climate of Toulon ^XtSomS? 

IS 62' 6 Fahr and the extreme range of the shade thormomc 
is from 106° to 36° Fahr The sea breeze which prevails ““"“S 

Sim, is fr,® IU« north ond, * “ » 

makes the air moist and induces languor In wnnter tiie preva 

to 65°, and never below 45° The ai erage humidit3 f . . x 
74° The mean tide is 3 feet 3 inches ^ ' 

SYENE (Asw'In) See Egypt; vol mi p 783 
SYE^^TE See GfBANiTE, lol xi p 49 n „i. 

SYLBUBO, Fbiedmch (1536-1596), an eminent Gre^ 
scholar and one of the greatest figures in ^ 

Gen philology, was the son of a farmer, and was bom 
ft WeUe?iiear Marburg lu 1536 Wetter had then an ex- 


cellent school, taught by J Fociiilms and Justus Vulteius, 
and Sj Iburg also got help in Ins studies from the preacher 
J PinCier, whose daughter ho subsequently married His 
studies were continued at Marburg and Jena, and then at 
Geneva (1559) and at Pans Here Ins teacher was Henry 
Estienne (Stephens), to whose great Greek Thesaurus 
Sylburg aftei wards made important contributions Ke- 
tiinnng to Geimany, bo was for a time a scboolmaster at 
U’euhaus near Worms, and then head of a new gjTiinasium 
at Lich, where he edited a useful edition of Nicolas 
Cleyiiart's GieeL Giammai (Frankfort, 1580), wlncli was 
thrice reprinted during his hfotmie But the period of 
his important literary labours began when (having pre- 
Mously, in 1581, declmed a call to the Greek cbnir at 
Marburg) be resigned bis post at Licli and moicd to 
Fmiikfort to act as coiTector and editor of Greek texts 
for the enterprising publisher J Wecbel To Ins Frankfort 
period belong the editions of Paiisamas (1583), Herodotus 
(1584), Dionysius of Halicarnassus (2 lols, 1686 — one of 
Ins best pieces of work), Aristotle (6 vols, 1587 — dedi- 
cated to the landgraves of Hesse, from one of whom, 
Louis IV , lie received a pension), the Greek and Latin 
sources for the history of the Eoinan emperors (3 i ols , 
1589 90), and the Hcpl cmi'rd^eios of Apollonius In 1691 
he was attracted to Heidelberg by the treasures of the 
library, not jet scattered by the Thirty Years’ War Here 
he became librarian to the elector palatine, and was un- 
tiling in collecting further MS treasures At the same 
time the senes of editions, which Wechel had begun to 
find too costly, was continued by the Heidelberg 2 )ubhshor 
Hieronjunus Cominelmus At Heidelberg were jinuted 
Clement of Alexandria (1592), Justin Martjr (1593), the 
Etymologiwm Magnum (1594), the Soipioies de Re 
Rnstica (1696), the Greek gnomic poets (1596), Xenophon 
(1596), Nonnus (1596), and other works All Sjlburg’s 
editions show gieat critical jiowcr and indefatigable 
industry' Indeed he wore himself out with ivork, and died 
on 16th February 1596, "nimiis vigilus ac typograplucis 
laboribus consumptus,”a9 his tombstone in the churchyard 
of St Peter’s in Heidelberg has it There is a careful 
notice of his hfo by K W Justi m Striedcr’s Uemsche 
Geklnten-GeschtcJite, xviu 481 sq 

SYLHET, a British district of Indio, in the province of 
Assam, lying between 25° 12' and 23° 59 N lat and 
91° and 92° 38' E long , with an area of 6381 square 
miles It IS bounded on the N by the IGiAsi and Jaintia 
Hills district, on the E by CJacbar, on the S by tlio state 
of Hill Tippemh and the district of Tippcrab, and on the 
W bj the district of Moiniansinb Sylliet consists of tlio 
lower 1 alloy of the Surma or Bnrnk rner, and for the most 
part 18 a uniform level, broken only bj scattered clusters 
of sandy hillocks called tifds, and intersected bj a network 
of rn ers and drainage channels In the south eight low 
ranges of lulls, spurs of the Tipperah 
into the plain, the highest range being about IjOO feet 
above sea-level There is also a small detached group in 
the centre of the district called the Ita Hills Entering 
the district from Cachar, the Surma bifui^tcs into two 
branches the main branch flows beneath the lulls Iwrder- 
ing the north-cast part, while the minor branch, t he 
Kusidra, flows in a south -westerly direction “^oss tlm 
district, they again unite on the south-western bounda^ 
and fall into the Megbna under the name of Dhalcswan 
Both branches are nangable by large boats and suPliort 
a busy traffic The wild animals of the distnct conipn o 
elephants, tigers, buffiiloes, bison, and several varieties of 
Lr The climate of Sylhet is e.xtreniely dnn^ and the 
rainfall is heavy, reaclung an annual a'®™^ ° ^ j 
150 inches, the rainy season generally lasts from April 

to October _ j 02 
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In 1S81 tlio population was rctnnicd at 1,969,009, of ■nhoni 
999,785 M on. males and 9b9,221 females Hindus numbered 949,353, 
Mohammedans 1,015,631, and lull tnbes 3708 Tlie only plaecs 
Mutli a population exceeding 5000 are Sjihet town (14,407) and 
Kashba Ifenwchang, a large village (24,061) Sylliet toim, the 
administrative lieauqnarters of the district, is situated on the ri^ht 
or north bank of the Snrma, and besides the usual public offices 
contains a handsome church and the mosque of Shall Jalal (a fakir 
whose miraculous powers contnbuted greatly to the Mussulman 
conquest of the countiy ), which attracts pilgnms from great dis 
tancLS Out of the total area 3080 square miles were rotnmed as 
under cultivation in 1882 83 and 654 as cultivable The staple 
crop IS nee, which yields three harvests dunng the year There are 
immense forest tracts in the south eastern ^rts of Sj Ihet. The chief 
indnstnes are the weaving by Mampnn women of cotton cloths 
called Mantpun Ihesh, also bandker^iefs and mosqnito curtains 
tastefully embroidered with silk. The manufacture of mats, ivory 
and shell carving, and other ornamental work are also pursued witu 
much skill and elegance 

Sylhet with the rest of Bengal passed into the bands of the 
Bntish in 1765 Previous to 1874 Sylhet formed an integral part 
of Bengal, being included m the Dacca division , but in Septembei 
of that year it was annexed, together with the adjoining ^tnet 
of Cachar, to the chief commissionersbip of Assam 

SYLT (probably from tbe Old Frisian Stlendt, te," sea- 
land”) 18 the largest German island in tbe North Sea, 
being 40 square miles in area and nearly 23 miles long 
It IS, however, very narrow, generally about half a mile in 
width, except m the middle, where it sends out a peninsula 
7 miles across It belongs to the province of Schleswig- 
Holstein, and hes from 7 to 12 miles from the Schleswig 
coast Its long and slender outline is highly suggestive 
of Its former position as part of a continuous line of coast, 
now in great part swept away The invasion of the sea 
has made considerable progress even within a compara- 
tively recent period, and several hamlets were swallowed 
up in the 13th and 14th centuries The process of gradual 
waste IS still going on, though it is now obviated to some 
extent by the exertions of the Prussian Government, and 
counterbalanced by deposits of mud on the landward side 
The central peninsula contams some “marshland” and 
moorland pasture, on which a few thousand sheep are 
grazed, but the rest of the island consists merely of dunes 
or sandhills, which at places attain a height of from 100 
to 150 feet The inhabitants, about 3000 in number, are 
of Frisian origin, though a few in the extreme north of 
the island speak Damsh Their occupations are dslung 
oyster dredgmg, seamanship, and wild-duck catching, the 
women make large quantities of woollen jackets The 
chief places are Keitum (850 inhabitants), 'Westerland. 
which IS annuaUy visited by about 1500 sea-bathers, and 
Morsum Some very interestmg pagan tombs have been 
found on the island. 

SYLVESTER See Siltestek. 

SYMBOL, See Creeds 

(1799-1870), surgeon, was bom at Edin- 

to the signet and a landowner m Fife and Kinross, who 
^ fortune m attemptmg to develop the 
mmet^ r^ourws of his property James was sent to the 
School at the age of nine, and remained there until 
he was fifteen, when he entered the umversity For two 
io frequented the arts classes (including botany) 

Sf curncidum, devoting him- 

self with particular keenness to chemistiy His chemical 
e:^eriments led him to the discovery that “a valuable 
substance is obtainable from coal tar which hal tbp 
fo?S^ dissolving india-rubber,” and could bo used 
for waterproofing silk and other textile fabrics— an idea 

? afterwards by Maemtosh 

of Glaspw In the session of 1818-19 Some became 
^istant audd^onstrator m thedissectmgroiS^of laS 
who had started as an extra-mural teadier of a^my 
in competition with his old master Barclay, m Ee 


years he held also resident appointments in the infirmary 
and the fei er hospital, and spent some tune* in Pans practis- 
ing dissection and operative surgery In 1823 Liston 
handed over to him the whole charge of his anatomy 
classes, retaining his interest in the school as a pecuniary 
venture, the airangeinent did not work smoothly, and a 
feud with Liston arose, which did not terminate until 
twenty years later, when the latter was settled in London 
Syme’s next venture was the Brown Square school of 
medicine, which he started in 1824-25 in conjunction 
with Dr Macintosh, Dr Fletcher, and others, the partner- 
ship was again inharmonious, and soon came to an end 
Announcing his intention to practise surgery only, Synio 
started a surgical hospital of his own, hlinto House hos- 
pital, which he carried on from May 1829 to September 
1833, with great success as a surgical chanty and school 
of clinical instraction It was here that he first put into 
practice his method of clinical teaching, which consisted 
in havmg the patients to be operated or prelected upon 
brought from the ward into a lecture-room or theatre 
where the students were seated conveniently for seeing 
and taking notes His pnvate practice had become v cry 
considerable, his position having been assured cv er since 
his amputation at the hip joint in 1823, the first of 
the kind in Scotland In 1833 he succeeded Russel os 
professor of clinical surgeiy in the university Syme’s 
accession to the clmical cliair was marked by two import- 
ant changes in the conditions of it the first was that tlie 
professor should have the care of surgical patients in the 
infirmary in right of his professorship, and the second, 
that attendance on his course should be obligatory on all 
candidates for the medical degree When Liston lemovcd 
to London in 1836 Syme became the lending consulting 
surgeon in Scotland On Liston’s death m 1847 Syuno 
was offered his vacant chair of clinical surgery at Uni- 
versity College, London, and accepted it Ho began prac- 
tice in London in February 1848, but early in May the 
same year difficulties with two of his colleagues nt Gower 
Street and a desire to “ escape from animosity and conten- 
tion ” led him to throw up his appointment He returned 
to Edinburgh in July, and was re instated in his old chair, 
which the crown authority had meanwhile found a difficulty 
in appointing to The judgment of his fnends was that 
he was always right in the matter, but often wrong m 
the manner, of his quarrels " In 1849 he broached the 
subject of meffical reform m a letter to the lord advocate , 
in 1854 and 1857 he addressed open letters on the same 
subjeetto Lo^ Palmerston, and in 1858 a Medical Act 
^8 passed which largely followed the Imes laid down by 
^ As a member of the General Medical CouncU 
,n i e^tence by the Act, he made considerable stir 
j ” 1 uucompromising statement of doctrines on 
medical education, which were thought by many to bo 

teen dmmotenshc of 
Edinburgh teachmg since Cullen’s time,— namely a con 

S nJfEracnVw? subordination 

(Out not the sacrifice) of technical details to generahties 

professorial clasfes and the 

recovered his powers, and died on 26th June 1870 

of ^ style althowgli the terseness 

bulky In 1831 he nnblialini H ^rtbod mvo them from being 
Joints (the celebrated ankle loint f^****!f**f** of Htseas^ 

Hitr Pwtwixiles of Surnj> i i . (eitv is kiio^\*n by his name) 

later. 

tn Pen/eo Unthra and 

1. 18« 1. VoTlSr 
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to tin Pathiilo'ntoiil Pioctici 01 one ongiiial memoirs 

publibticd in iterioihcals from time to time , nml in Ihbl lie issued 
mother i olnme of in Clinical Siimcri/ S\ me 8 chnrae 

ter IS not iimpth summed up in the dedieatioii to him b\ his old 
pntiil, Dr Tohn IJrou n, of the senes of cssai*s Im^c and Sydenham 
‘Veni'^, cams, pcrspicat, sagax, efhca\, tom\ " 

Soe Mraoriai* ofthr life ofjumrs Si/vu, bi R Paterson, M D , with portraits, 
Ivlinlmivli, 

SYMEOX or Dtmn vm was the author of two works of 
great uuportauco in English history, especially in that of 
northern England, air, the JTtitoiia J)unelmensis Ecclesiv 
and the la Eeqnm Verj little is known of his life 
There i*! no record of the date of liis birth or death He 
was at .Tarrow about lOSO, before the monastic coiiimnnit} 
inoaed thence to Diirliain (1083) Ho probabh did not 
become a professed monk till some time after that ea ent 
In 1104 he avas jiresont at the opening of the cofhn and 
the examination of the remains of St Cnthbcrt Betaveen 
1104 and 1108 ho composed his Histoni of the ChurJi of 
Durhnm, bringing it doam to the death of William of St 
Carilef (109G) Sfaiiy jears later he compiled hia Ih^tona 
Jlcqum, which is a chronicle of Northumbrian affairs from 
the date at aahicli Bede stops (731) He was also probably 
the author of a letter Di Anhiepi^'opis Eboiaci, but not 
of the treatise Dt, ^rirarulit et Tian^lationibus sometimes 
attributed to linn Soldcii, in his introduction to Taa-j sden’s 
E<rem Scripton-^, attributes the Hi^toua Dunelmenns Eo 
elt*ix to Turgot, prior of that church , but ^Ir Arnold, in 
the preface to liis edition of Synicon’s works, successfulh 
di'^pro'cs Seldcn’to ns^scrtioii*? This work is original atm 
of great ^alllc, the on the other hand, 

IS a compilation from aanous sources, brought dowii bj 
Sj iiieoii to 1121 or 1129 Both works were continued bj 

other hand'' _ , , 

Sw Tw\<=<lcn, Dectni and prefaces 

liv >rr llotlg'on Hindc (Surtees Socich edition, 1S6S) and by Jlr 
T Arnold (Rolls Senes edition, 1882 S’!) 

SYHEON, surnaincd ifFT vrirr vstes, B) 2 antine Imgio- 
craiihcr, according to Leo Allatius {De SvnifoMtnn Scriptif, 
Pans, 16G4), lived during the first half of the lOrti centup 
under Leo the Philosopher and Ins successor at Constanti- 
nople, where he succcssnch held the positions of sccretarj, 
grand logothetc, and master of the palace This view, subsc- 
quenth adopted by Cave, Fabricius, and others, was nftcr- 
avards disputed, but not convincingly, by Oudin {Gomm 
deScnptl Eccles AnUq,^o\ ii , 1722 ), who identified Meta- 
phrastes wath another Synicon who also held the oflices of 
logothete and master of the palace under John Comnenns, 
and published a still extant Epitome Caiiomm in 1160 
Simeon’s JIc/a/iAmscs, as his legends are called (whence 
£ mme WphmM, occur in MS in nuin, Euw^u 
libraries , many of them are also to bo found in the Acta 
Son/m and similar collections, but others reiiiam 
printed. Allatius and Cave recognize only 1-- of the 
hundreds of Ines assigned to him as genuine The W es 
of other writings of Symeon, with references to further 
authorities, will^e found in the article » Metaphrastes, 
f?nss in Herzog-Plitt’s Encyll , vol iv 
SYWiLACHUS, pope from 498 to 514, had Aiiast^uis 
TT for his predecessor and was himself follow e y 
Honnisdas He was a native of Sardinia, ^ 

convert from pagamsm, and was in deacons orders at the 
Jiml of hm elecUon The choice was not «nammou^ 
Lother candidate, Laurentius, having 
strong Byzantine party , and both competitors were con- 
5S^tedXtlie.r fnuSi tku one m tie ^temn cl.^h 
Sfto otLr m thut of St Mur, on 22d 
A decision was not long aftenvards obtained in 
t«chus from The^doric, to whom the 
been referred , but peace was not established until 50o or 
506 when the Gothic king ordered the Laurentian party 
to° surrender the churches of which they had taken po^es- 


61011 An important iiiLident in the protracted controversy 
was the decision of the “palmary synod” (see lol xi\ p 
492) The remainder of the pontificate of iSymmachus 
was uneientful, history speaks of larious churches in 
Home ns having been biult or beautified by him 

SYMMACHUS, Quintus Aurelius, consul in 391, 
and one of the most brilhant representatives in public life 
and in literatuie of the old pagan party at Borne, was 
educated in Gnul, and, having discharged the functions of 
prmtor and qumstor, rose to higher ofiices, and in 373 was 
proconsul of Africa His public dignities, which included 
that of pontiff, his great wealth and high character, added 
to his reputation for eloquence, marked him out as the 
champion of the pagan senate against the measures which 
the Christian emperors directed agamst the old state re- 
ligion of Rome In 382 he was banished from Borne by 
Gratian for his protest against the remoial of the statue 
and altar of Victory from the senate-house, and m 384, 
when he ivas prefect of the city , he addressed to Valentmian 
a letter pray mg for the restoration of these symbols This 
IS the most interesting of his literary remains, and called 
forth two replies from St Ambrose, as well as a poetical 
refutation from Prudentius After this Symmachus was 
imolved in the rebellion of Jlavimus, but obtained his 
pardon from Theodosius, and appears to hai e continued in 
public life up to his death 

Of tlio wntiiigs of Siaiininchiis we possess (1) ten books of Fpiithi, 
nubhslied after Ins death bv his son The model followed bi the 
writer is Plinv the Younger, and from a reference in the Saturnalia 

of3Iacrobius(bk v.i § 7), in which Svmniachns is introduced m one 
of the interlocutors, it appears tliat his contemiioranes deemed him 
second to none of the ancients in the “ nch and florid ” style. The 
first edition of the Epidlei bi B-irt Cynischiis (s I eta, but pub 
hshed under Pope Julius II ) is voir incomplete, and the collection 
was onh gradually completed by subsequent editors. (-) 
mentsof nine Complimentani Orations from a pilimpsest, of which 
part IS at Jlilnn and part in the Vatican, were discovered by Jlni, 
who published the Jlilan fragments iii 1816, the Roman ones in his 
rVentm Kova OoIlcUiOt aoI i (1825), ami tne whole in 
1846 The work w as not well done, and mam corrections arc gii^ 
111 a new collation by 0 Sccek {CoinmenMiones in mniorern n 
Vonmscni, Berlin, 1877, p s? ), which hw been followed by 
an edition of tho works of SMiimnchus in the Monimcnta Ger- 
mania: Historiea, Berlin, 1883 

SYJIPHONY .See Music, vol xvii p 95 
SYNAGOGUE (ooi aywyi;), literally “assemblage, is 
tho term employed to denote either a congregation of Jews, 
tea local circle accustomed to meet together for worship 
and religious instruction, or the building in which the con- 
gregation met In tho first sense the w ord is a translation 
ofDD 33 , 7 «if«rf 7 <,in tho second of flDian TV^htthhalleiw^eth 
Tho germ of tho synagogue, that is, of religious assemblages 
dissociated from tho ancient ntual of the altar, may be 
found in the circle of the prophets and their disciples (see 
espcciaUy Isa viii 16 sg), but the synagogue as an insti- 
tution characteristic of Judaism arose after the work o 
Ezra, and is closely connected with the deielopment of 
that legal Judaism to which his reformabon gaie definite 
shape From the time of Ezra downw ards it was ^e busi- 
ness of every Jew to know tlie law, the school ^ 
mtdradi) tmmed scholars, but the synagogue, where tho 
law was read every Sabbath (Acts w 21), was the means 
of popular instruction Such synago^es J ^ 

parts of Jud-ui in the time of Psalm limv 8 (probably a 
psalm of the Persian period), m Acts xv^ ..1 
that they had existed for many generations m every city 
This held good not only for PMeatme but for tho Disiw 
sio^ in poSalmudic times the rule was that a Wgu° 

must be built wherm er there were ® ^ iSlce 

thp linillO ** STnfl.£IOirU6 ^ VflTlBS "witk p^^\ l ',.1 

^ eTe^r^^he^o the assemblage was 
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lie i\as able to cujoj tUo literary leiaore that Mas most 
congenial to linn, larjing lus studies with gardening and 
Inintuig and the quiet plcasuies o{ domestic life His 
marriage took place at Alexandria m 4.03 , lu tlie previous 
year lie Imd visited Athens In 409 or 410 Synesius, 

Mhose Cliristianity Lad until then been by no means very 
pronounced, nas popularly chosen to bo bishop of Ptole- 
inais, and, after long hesitation on personal and doctrinal 
grounds, ho ultimately accepted the oflice thus thrust upon 
him, being consecrated bj Thcophilus at Alevandna One 
personal difficult}’ at least M'as obviated by his being 
alloMcd to retain Ins Mifc, to nhom he nas imicli attached, 
but as regarded ortbodo\y ho expressly stipulated for 
personal freedom to dissent on tlio questions of the soul’s 
creation, a literal resurrection, and the final destruction of 
the Morld, mIiiIc at the same tune lie agreed to make some 
concession to popular moms in his public teaching (ra /ih’ 
ocKoi ^nkooroi^toi', Ttt S’ €^«i) His tenure of 

the bishopric, \shich Mas comparatively brief, mos troubled 
not only by domestic bereavements but also by Imrbanc 
iniasious of the country, and by conflicts with tiio prefect 
Andromeus, Mhomhc excommumcated for interfering with 
the church's right of asylum The date of liia death is un- 
knoMi), but he died probably not later than 414 
His cxtnnt \\orIv8 (tro — (I) a speech before Arcadnis, De JRtgno, 

(2) Dio, sivcilcsito ipsius InstiliUo, in nhiLh ho signifies his purpose 
to Uoiotc hnnsolf to true philosopliy , (3) Encomium Calvitn, n 
htCKin jcuffesprti, suggested hyjiio Clir} sostom'a Piaise of Uatr, 

(4) De Prortdfulia, in too hooks , (fi) De fusoiiinus , (d) 157 ^ns 
tola, , (7) 12 Hymni , and soi cml homilies and occasional speeches , 

Tlio cditio priiiecjM is that of Turiiobus (Pans, 1563), it wns 
followed b\ that of Jforoll, with Latin translation by Fotavius 
(1612, grcatlj enlarged and impioictl 1633, repiiiitod byllfigiic, 

1859) The Ejnsloiln,, Mlnrh for the niodorn reader greatly exceed 
his other MOrks in intorcsk hnio hcon edited bj Domotnndcs 
(Vienna, 1792) and by fllukus (Vonico, 1812), the CalvUn J5ii 
eomum bi Krobinger (Stuttgart, 1834), the Dc Promdenlm by 
Krabiiigcr (Sulzbach, 1835), the De Eegno by Krabiiigor (Munich, 
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time the Eoinaii Catholic bishops of Syra Imio boon elected the 
pope About tlio beginning of the 19tli contuiy the iiiliabitants of 
Syra numbered only about 1000 , Mbonover a lurkish S a? 
penred thoy inodo off to the interior and hid themselves On tiio 
outbrwk of the nar of Greek independence reCcs fmm CIiim 
after being Bettered throughout Ttnos, Spozia, Hydra, Ac , and 
injoctod by the poplo of Ceos, took up their resWonco nt Syra 
nndoi the protection of the French ling Allogotlior about 40,900 
had sought this osylum belbrc the froeaom of Greece nas achieved 
The chief city was called Hermopohs after the name of the ship 
\\ hioh brought the earlier sottlciu Most of the immigiante elooted 
to Btoy, and, though they noro long kept m alann by piiutcs, they 
to prosper In 1876 1668 sailinv sIiijm 
and 698 steamers (with a total of 740,731 tons) entered and 1688 
Bailing ships and 700 steamers (with a total of 756,807 tons) cleared 
this port, in 1883 3379 sailing and 1126 steam vessels (mtli a 
total of 1,066,201 tons) entered and 3276 saihug and 1120 steam 
Vessels (mth a total of 960,229 tons) cleared Most of the snihiig 
^osaol8 More Greek and Turkish, and most of the steamers wore 
Austnan, French, and Turkish 


1825), and the Hymns by Flacli (Tubingen, 18751 
See Clanscii, De Svneslo rMlmopha (Oopcnlmia'n, 1831) Velkinnnn, Si/naiut 
ron Cyrfii(>(HerIln, 1809) , and JIl-is Alice Gardinrs monograpli In “Tbcl'Bthors 
for EngWsU Rcadcn " (liondon, ISSO). 

SYJfOD See Coracii. and PuESBYWHiAiasM 

SYPHILIS See PATirotoci, vol win pp 404, 405, 
and SuBOFUY, p 686 above 

SYBA, or Syros, a Greek island in tlio middle of the 
Cyclades, mIucL in the 19th century has become tlie com- 
mercial centre of tbo Arcbqielago, and is also the residence 
of the nonmreb of the Cyclades and the scat of the central 
law courts In ancient times this island was remarkably 
fertile, as is to be gathered not only from tbc Homeric 
description (Od w 403), which might bo of doubtful 
application, but also from tho remains of olive presses and 
pecuhanties in the local nomenclature Tho destruction 
of its forests bos led to the loss of all its alluvial soil, and 
now it IS for the most part a blown and barren rock, 
covered at best Mith scanty aromatic scrub, pastured by 
sbeep and goats The length of tho island is about 10 
miles, the breadth 6, and the area is estimated at 42 J square 
miles The population is now estimated to number about 
33,700, of whom about 20,500 are in the chief town 
Commerce is the main occnimtion of the islanders, though 
they also build ships, have extensive tanneries, lar^ steam 
flour-mills, a steam weaving and rope factory, and a hand- 
kerchief factory, and grow vegetables for export 
Hei-niopolis, as tho chief town is called, is built rounil tho harbour 
on tho cast side of tho island It is govorned by an nctivo innnici 
pidity, whoso rovonuo and expenditure have rapidly incroasco 
Among tlio pubbe buildings are a spacious town hall in tho central 
square, a club liousa an oiioro house, and a Greek theatre Old 
Sira, on a conical lull behind tho port tew n, is an interesting place, 
with Its old Roman Catholic church of St George s still ci-owning 
the summit. This was built by tho Capiiohius, w ho in tho Middle 
Acos choso SiTa ns tho headqnnrtors of a imssmn iii tlio Lost. 
Lbuis XIII , hearing of the dangers to which tho Siiti priests were 
cxjioscd, took tho island under Ins especiol protection, and since that 


SYRACUSE {^vpdKo(rai,'2vpdKOV(rai,'2vpt'jKotxrat, Lat 
Sj/iacusK, It Siiaciisa), the chief Greek city of ancient 
Sicily and one of the earliest Greek settlements in the 
island (see Sicsly, p 15 above) Tho foundation legend 
takes several shapes (Thnc , vi 3 , Strabo, vi 4, p 269) , 
but there is no reason to doubt that Syracuse Mas founded 
by Arckios of Corinth as part of a joint enterprise together 
Mith Corcyra, and the received date 735 u o may pass os 
ajqjroxmiate ^ Tho first settlement was on a small island, 
parted from tho coast by a very narrow channel (for wap, 
see jil II ) It points southward, in front of a deep bay, 
Mhicb, with the opposite headland (Plemmyrium), it helps 
to shelter from the sea This formed the Great Harbour, 
the Lessor Harbour of Lacems lay to the north of tho 
island, between it and a peninsula of tho mainland, Mith 
the open sea to tho cost and north The peninsula consists 
of part of a hill which almost everywhere leaves some 
space botM een itself and the sea To the west of the Great 
Harbour a marshy plain lies on each side of the river 
Anapus On the south side of the river is a smaller hill 
The coast of the island and of the peninsula is rocky 
Tliat of the harbour is for the most part flat, except part 
of the west and south sides and the headland opposite the 
island From the island the city spread over the mIioIo 
peninsula, while a detached suburb (Pohehne) arose on tho 
outlying hill beyond Anapus The marshy ground between 
the two ivas not fit for building All these additions have 
been gradually forsaken, and the modem town is confined 
to the island 

Tho island was called Ortygia, a name connected Mith Wanri 
the Delian legend of Artemis (see Holm, Gesch Stc, i Ortyg 
886), but often simply the Island (Liv, xxv 24, 30) 
Though the lowest part of tho city, its position and 
strength made it the citadel, and it is therefore often 
spoken of by Diodorus and Plutarch as if it had been a 
real acropobs It is famous for the fountain of Arethusa, 
connected in Greek legend with the nver Alpbcus in 
Pcloiionnesus ® Tho siveet water perished when an earth- 
quake brought in the sea m 1170® At the time of tho 
first settlement tho island was hold by Sicels , some have 
thought that a Phoenician element lingered on under both 
Sicels and Greeks It is certain (Herod , \u 166) that 
Syracuse and Chrthage stood in relations to one another 
which were not usual between Greek and barbarian cities 
It has also been thought from some legendaiy hints that 
Pohehne was the original Syracuse, and that the plural 
form (Svpdaovcrat) arose from the union of Ortjgin and 
Pohehne But the plural form is common enough in 
other cases The cliief evide nce for tho behef is that tlio 

1 hoc Pint., Amal Earr ,2 , o, , 

" See Pint! , Eon , i 1, and tUo scientific discussions in Stmlio, m 

2. 11 270 , nlso Pnusaiiins, i 7, 2 4 , 

^ » Hugo Fnlc , cd Slurat , «i 302 , Lnmm, Sicilia sotto Guf/Miim 

li Ouono 117 ' 
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41j The Sjnuisaiis vero neither at uiiitj aiiioug thomsohes nor 
iij ain means ad«nntcl) preiwrtd for ollcLtual aefente Ttiroiirii 
on* the nliolo straggle it is iiorfcetly clear tint thoj owed tlfeii 
hint delivcnm .0 to the most ovtmordinaij good fortiiuL Athens 
had the pnrp aMthiii her grasp, and she lost it nholly through the 
persistent dilatoriiicbs an d: blundeniig of lior general, tho dcSiond 
hig, aacillating ^icias It vras at his advice that tho summer and 
antiimn of 415 aero frittered au-aj and the siege not begun till the 
‘•pnngof 414 Bj that time the Sjracusans were both in bettor 
sjunts and better prepared their troops mre better organircd, ami 
tho had built a wall from the Great Harbour to Panagia so as to 
’n.Kcii them from attack on the side of Epiiwhe on tho north- 
west Tlic cfllct of this was to bar tho ciicni} ’s approach and push 
back his blockading lines, which hod to be oaincd o\er an incon 
a enientli laige extent of ground. Tho Sj racusans had been nt hrat 
thoroughh cowed, butthej were cowed no longer, and thoj oieii 
plui-kcd up courage to s.ally out and light tho eiioniy on tho high 
ground of I pipola:. Thej were beaten mid dmen back, but at 
tlie suggestion of Ilornioeratcs tho\ earned a counter work up tho 
slope of Fpipolrc, which, if completed, would cut in two tho 
Athenian lines and fnistrato tho blockade At this jioint Nicins 
showed considerable military skill Tho Syracusans’ woik was 
destroy cd bj a prompt and ivell executed attack , and a second 
counter work carried across marshy ground some distance to the 
south of Epuiolic and nc.ar to tho Great Ilarbour avas also demolished 
after a sliani act ion, in w Inch Laniachus fell How o\ cr, tho blockade 
on the lantl side was now almost coinploto, and the Athenian fleet 
had at the s.amo time entered the Great Harbour The citizens 
began to think of surrender, and Nicias was so confident that lio 
neglected to push his adiantagis Ho loft a gap m his lines at 
the jKiiiit where Bpiyxiln] slo]^>cs down to the sea, and ho omitted to 
occupy an inniortant ^losition on Its north western ndge, known 
as Liirialiis, a icass which commanded on this side tho approach to 
the cit\ from the interior 

The second act of tho drama may bo said to open with the irro 
tnciablc blunder of Hiciics m letting the Spartan Gylippus first 
laud in Sicily, and then march nt tho head of n small army, partly 
IcMcd on the spot, across tho island, and enter Syracuse byway 
of hpipolo, through the Euryaliis jiass. Galippus was felt to ws 
the rcjiresentntne of Snarta, mid of the Pclojioiincsiaii Greeks 
generally, and Ins anaaai inspired tho Syrracusmis with tho fullest 
confidence Just beforo his arm al a few ships from Connth had 
made their w ay into tho harbour with the nows that a great fleet 
was already on its way to the relief of the city Tlio tables were 
now coinplotols turned, and we hoar of nothing but defeat mid 
disaster for the besiegers till their final oi erthrow Tho military 
skill of G\ Iippus enabled the Sy racus.au imlitia to meet tho Athenian 
troops on equal terms, to avrest from them their fortified ymsition 
on Plemmynuni, and to reduce them to such a plight tlink as 
Kicias said iiv his despatch to Athens towards tho close of 414, 
Ihei were tlicmsolies besieged ratlici than besieging In tho 
spring of the following year Syracuse once again gaio hcraelf up 
for lost, when seicnty three warships from Athens, under Demo 
sthciics, entered tho harbour with a largo force of hcai'y infautiy 
and light troo^is. Dcmosthciios decided at once to make a grand 
attack oil Epipoltc, with a mow to rccoi onng the Athenian block 
adiiig lines and dnvmg tho SyTacusans back watliin tho city walls. 
The assault was made by night, by tho iincortain light of tho moon, 
and this cireiimstanco turned what was loiy noaily a successful 
surimse into a ruinous defeat. The alfair scams to liaio boon well 
planned up to a certain ^loint, and well ciiccatcd , but tho Athenian 
lan, flushed with a first success, tlioir ranks broken and disordered 
by a pursuit of the eiieini oier rough ground, wore repulsed with 
great loss by a body of heavy armed Boeotians, nud dm on back m 
disorder The confusion spread to tho troops behind them, and 
tho action ended in a wild flight through tho narrow roads and 
iiasscs of Epipolffi. Tho army was now thoroughly out of heart, 
and Demostneneswas forat onco breaking up tho camp, embarking 
tho troops, and sailing back to Athens. But Hicias could not 
bring himself to face tlio Athenian xieoplo at homo, uoi could ho 
be prcimlcd ou to retire promptly to some position on tho coast, 
such ns Cataua or Thapsus, whoro tho army would bo nt least able 
to maintain itself for a time Ho dallied till the end of August, 
many weeks after tho defeat, nud on tho 27th of that month was 
an eclipse of tho moon, on tho strength of winch he insisted on a 
delay of almost another month His fleet too lingered uselessly in 
tho harbour, till, after a frantio oQbrt to break out and a desperate 
coiifliot, it ivas uttcrU defeated and half destroyed The broken 
and demoralized army, its ranks thinned by feier nud 'sicknera, at 
lost began its hopeless retreat in tho face of tho numerous Sy ra 
Liisnii ca"! alryi and, after a fen days of dreadful suflonug, nTis forced 
to lay down its arms. The Syracusans sullied tho glory of their 
tnuiiipli by huddling their prisoners luto their stone qiinmcs, — a 
Iiniig death, dragged out, lor some of them at least, to the space 
pfscieuty days. 

Her great deliverance and victory naturally stirred up 


the energies of Syracuse at home and abroad. Syracusan Dm 
ships under Herinocrates now play a not unimportant and 
part in tho warfare between Sparta and Athens on tho 
coast of Asia. Under the influence of Diodes the consti- 
tiition became a still inoie confirmed democracy, some at 
iMst of tho magistracies being filled by lot, as at Athens 
(Diod , Mil, 31, 35 , Anst , , v 3 6) Diodes appears 

al^ as tho author of a code of laws of great strictness, 
which w’as held in such esteem that later lawgivers were 
deemed only its expounders There seems no reason to 
suppose, with Holm, an earlier lawgiver Diodes distinct 
from the demagogue, but the story of his death by his 
own hand to punish a breach of his own law is, wo may 
suspect, a repetition of the story of Charondas (Diod , sui 
33, cf XII 19) Under these influences Hormocrates was 
banished in 409 , he submitted to the sentence, notwith- 
standing the wishes of his army He went back to Sicily, 
warred with Carthage on his own account, and brought 
back tlio bones of the iinbuned Syracusans from Himera, 
but was still so dreaded that the people banished Diodes 
without restoiing him In 407 he iras slam in an attempt 
to enter the city, and with him was wounded one who was 
presently to outstrip both iivals 
This was Dionysius, son of another Hermocrates, and an Dwn. 
adherent of tho aiistocratic i^arty, but soon afterwards asmsi 
deningoguo, though supported by some men of rank, among 
them the historian Philistiis (Diod, xiii 91, 92) By 
accusing the generals engaged at Gela in the war against 
Carthage, by obtaining tbe restoration of exiles, by a v anctj 
of tricks played at Gela itself, be secured his own election, 
first as ono of tho generals, then as sole general (or with 
a nommal colleague) with special powers Ho next, by 
another trick, prociured from a military' assembly at Leon 
tini a voto of a bodyguard , he hired moreeuanes and m 
406-5 came back to Syracuse as tyraut of the city (Diod , 
xm 91-96) Dionysius kept his power till bis death tbirty- 
eight years later (367) But it was wdlnigh ovcrthrowni 
beforo he had fully grasped it His defeat beforo Gela (see 
SiciLx, p 18) was of course turned against him His 
enemies in the army, chiefly the horsemen, reached Syracuse 
before him, plundered his house — ^ho had not yet a fortress 
— and horribly maltreated his wife, but they took uo pohti- 
cal or military steps against hims^ He came and took 
his vengeance, slaymg and driving out his enemies, who 
established themselves at .lEtna (Died, xiu 113) This 
rev olution and the peace with the Carthaginians confirmed 
Dionysius m tho possession of Syracuse, but of no great 
terntory beyond, os Leontira was again a separate city 
It left Syracuse tho one great Hellenic city of Sicily, 
whidi, however enslaved at home, was at least mde- y 
pendent of the barbarian Dionysius was able, like Gelon, 
though with less success and less honour, to take up the 
part of the champion of Hellas 

During tho long tyraiuij of Dionysius the city grow ^tlj in Quarten 
size, population, and grandeur Plato says (£pisl , ni; that ho of the 
gntliored all Sicily into it. In fact tho free Greek cities and com citi 
niunities, in both Sicily and soutliem Italy, wore sacnficcd to 
Syracuse , "there tho greatness and glory of the Greek world lu the 
M cst 11 ere concentrated Tho mass of tho iwpulation of Gela ami 
Camanna in tho disastrous year 406 had, at tho prompting of 
Dionysius, taken refuge nt Syracuse Gela had in the previous 
year receiicd the fugitive nihnbitauta of Acragas lAgrigciitum), 
wluch had heon satkod by tho Carthaginians. SyTacusc tlius 
absorbed three of the chief Greek cities of Sicili It rccciveil largo 

accessions from some of tho Greek cities of southern Italy, 

Hippomum on its west and Cauloma on its cast coist, both of 
which Dionysius captured in 389 icc There had also been an 
influx of free citizens from Rbcginm At tlic time of tlio Atbcninii 
siege Sy rocuse consisted of two quarters — tho Island and the “outer 
city " of Thucydides, generally known ns Achrodinn, and bonimeil 
by tho sea on the north and cast, with tho ndioining suburb of 
Apollo Tomcnitcs farther inland at tho foot of the sontlicrii slopes 
of Epipoltu AVith tho y ast increase in its population, it now grew 
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into a city of font qnaTteis Tho snbntb Temenites ivos expanded 
into Neapolis (New Town), spreading over the adjoining slopes. 
A distnct stretching down to the sea, to the north west of Achra 
dina, was taken in, and subsequently enlarged into a separate 
fortified town Tydie (Tux’?) th® name given to this quarter, 
according to Cicero (/n J'crr , iv 62, 53) from an old temple of 
Fortune somewliere inthin its limits,— a fact which seems to indi 
cate that the j^t must hai e been inhabited in very early tunes 
But of this Thucydides savs nothing, and his silence on n point 
which would have naturally entered into his description of the 
Athenian blockading operations is somewhat petplexing This 
quarter was m Cicero s time the most populous part of the entire 
city , it was practicallj secured hj the new city walls, wluch were 
draivn inland m a tnangulor form so as to enclose the hill of 
Fpipolse, the apex of the tnangle being the fortress of Euiyaliis, 
the remains ol which are said to be the moat perfect eating 
specimen of ancient fortification Syracuse was now secure on the 
land side. The Island (Ortygia) had been provided with its own 
definces, converted m fact mto a separate stronghold, with a fort 
to serve specially as a magazme of com, and with a citadel or 
acropohs which stood apart, and might he held as a last refuge 
Dionjsins, to make himself perfectly safe, drove out a number of 
the old inhabitants and turned the place into barracks for his 
soldiers, he himself livmg m the citadeL For any unpopularity 
he maj have thus incurred he seems to have made up In his great 
works for the defence of the city , these were executed under the 
direction of the most skilful engmeers, and are said to have found 
eniploviiient for 60,000 men The new lines covered an extent of 
3i miles, and were constracted of huge well cut blocks of atone 
from the neighbounng quarries Each quarter of the city had its 
own distinct defences, and Syracuse was now the moat splendid 
and the best fortified of all Greek cities. Its naval power, too, 
was vastly increased, the docks were enlarged, and 200 new 
warships were built Besides the triremes, or vessels with three 
banl^ of oars, we hear of qnadniemes and quinqneremes with four 
and five banks of oars, — larger and taller and more massive ships 
than had jet ^en used m Greek sea warfare. The fleet of 
Dionj-sms was the most powerful m the Mediterranean It was 
doubtl^ fwT and ha^ of Carthage, from which city the Greeks 
of SiLily had suflered so much, that niged the Syracusans to 
acquiesce in the enormous expenditure which they must have 
incu^d under tne rule of Bionyaius. Much too uraa done for tbe 
beau^ of the citv as well as for its strength and defence. Several 

erected outside the walls 
near the banks of the Anapus (Diod , xv 18). 

^“Fastened by chains of adamant” was the boastful 
Y“ung« “ which Dionysius described his empire, but 

under his son, the younger Dionysius, an easy, good- 
natured, unpractical man, a sort of clevensh dilettante, 
a reaction set in amongst the restless citizens of Syracuse 
which, with Its vast and mixed population, must have 
bcOT fuU of elements of turbulence and faction But the 
burdensome expenditure of the late reign would be enonirh 
to account for a good deal of discontent A remarkable 
Dion, man now comes to the fronf^-Dion, the fnend and 
d^iple of Plato, and for a tune the trusted pohtical 
adnser of Dionysius, whom he endeavoured to impress 
with a conviction of the infinite aupononty of free and 

fhTrr i t been to make DionysinTsome- 

thng like a constitutional sovereign, and with this new 
h- brought hm into contact with Plato All went weU 
for a tune but Dionysius had those about him who 
were op^sed to any land of liberal reform, and thTreS 
^•as the bani^ment of Dion from Syracuse as a dangerous 
afterwards, m 357, the exile enterpd 

b2^1“fh ^ cituiens as a dehJSS 

^th of themselves and of the Greeks of Sicilv geST 

yet, however, this was the only part of the ci^eamp J 
provisions failing, it also was soon surJendS D.S 

JhVhafd of^i ™ 33^ by 

He ettongloH m lie lda»d«„lSt .toST 


and Dion actually opposed a proposal for its destruction 
The man who won immense popularity by the proposal 
was murdered, and Dion seems to have been an accomplice 
in the crime 

Of what took place in Syracuse during the next ten 
years we know but little The younger Dionysius came 
back and from his island fortress again oppressed the 
citizens, the plight of the city, tom by faction and 
conflicts and plundered by foreign troops was so utterly 
xvretched that all Greek hfe seemed on the verge of 
extinction (Plato, JSpist, vui.) Sicily, too, was again 
menaced by Carthage Syracuse, in its extremity, asked 
help from the mother-city, Connth , and now appears on 
the scene one of the noblest figures in Greek history, 
ToroLEoir (q v ) To him Syracuse owed her deliverance Tuno- 
from the younger Dionysius and from the rule of despots, leon* 
and to him both Syracuse and the Sicilian Greeks owed a 
decisive tnumph over Carthage and the safe possession of 
Sicily west of the river Halycus, the largest portion of the 
islanA From 343 to 337 he was supreme at Syracnse> 
with the hearty goodxnll of the citizens The younger 
Dionysius bad been allowed to retire to Connth, his 
island fortress was destroyed and replaced by a court of 
justice Syracuse rose again out of her desolation — grass, 
it is said, grew in her streets — and, with an influx of a 
multitude of new colonists from Greece and from towns of 
Sicily and Italy, once more became a prosperous city 
T^moleon, having accomplished his work, accepted the 
position of a pnvate citizen, though, practic^y, to the 
end of his life he was the ruler of the Syracusan people 
After his death (337) a splendid monument, with porticoes 
and gymnasia surrotmdmg it, known as the Tunoleontenm, 
was raised at the public cost to his honour 
In the mterval of twenty years between the death of Agatho- 
iimoleon and the rise of Agathocles to power another ‘^®s* 
revolufoon at Syracuse transferred the government to an 
ohganiy of 600 leadmg citizens All we know is the 
tore feet It was shortly after this revolution, m 
^7, that Agathocles with a body of mercenaries from 
Campania and a Host of exiles from the Greek cities 
back^ up by the Carthaginian Hanuicar, who was in 
inendly relations with the Syracusan oligarchy, became 

assummg subsequently, on 
tne stren^h of his successes agamst Carthage, the title 
or kmg Syracuse passed through another reign of terror 
the new despot proclaimed himself the champion of popu- 
Iw gov^ment, and had the senate and the heads of the 
oligarchical party massacred wholesale This man of 

popular manners, and to have 
^ unammous vote 

of ^ absolute control over the fortunes 

?mfTTo f left him 

SLI ^®bef of the poorer 

citizeM at the expense of the nch, as well as to erect 
new fortifications and pubhc bmldmgs, and under Ss 
onipf® SOTe^ent Syracuse seems to have been at least 
SLw'* ^ “ 289 comes another 

iT^fech revolution and despotimn, 

Sicilv ^ ® Syracuse, and indeed all 

^ ® tbe Carthagmiaus 

md® Hbm n, who tad fooghtawott 

soon styled— about 97 n as he came to be 

years, endmg probably 

quiUitv. and KBoooe Syracuse enjoyed tran- 
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si^cmte, )jis laws^ as to tlio customs and tlio com titlies 
M 010 accepted and mnintamcd undci the Jloninn govorn- 
incnt, and one of Uio man^ bad acts of tlio notorious Verres, 
accoiding to Cicoro, nns to sot them aside (Cic , In Ven , n 
13, ui S) It n ns a time too for great public norks, — 
noiks for dofouco at tlio entrance of the Lessor Harbour 
between tlio Island and Achradma, and temples and gym- 
nn<!in llicro llnough Ins long reign was tlio staunch 
friend and ally of Homo m her struggles with Carthago, 
but his pateiiwl despotism, undoi winch Greek life and 
uiiliration at S^menso had gicatly flourished, was un- 
forliinateh succeeded bj tho rule of a man who wholly 
rc\cr&cd Ins pohc 3 

Hieronimns, Iho grandson of ITicro, thought fit to ally 
himself with Carllmgc, ho did not Ino, however, to see 
tho misclncf ho had done, for he fell in a conspiracy whicli 
he had wantonly pros oked by his arrogance and cruelty 
There was a fierce popular outbreak and more bloodshed 
tho coiisjnrators were put to death and Hioro’s family 
was murdered, whilst tho Carthaginian faction, under tho 
pretence of delncrmg tlio city from its tyrants, got tho 
upper hand and drew tho citirons into open defiance of 
Home hlarccllus was then in command of the Roman 
nniu m Sicilj, and ho threatened tho Sjnicusans with 
attack unless they w onld get rid of Epicydcs and Hippo- 
crates, tho heads of tlio anti-Roman faction Epicjdoa 
did Uis best to stir up tho ciiizcvs of Lcontmi against 
Romo and tho Roman partj at Sj racuso Mnrcollus thero- 
foro struck his first blow at Loontim, which was qmcklj 
stormed and the talo of tho horrors of tho sack was at onco 
earned to Sj memo and roused tlio anger of its population, 
who could not but sjunpathim wuth their near notgli- 
iKiurs, Greeks liko thomseh cs TIio general fooling wm now 
a-^-unst any negotiations with tho Roman goncml, and, put- 
ting tlicmscUes under Epicjdos and Hippocrates, they 
cloJjd thoir gales on him MarceRus, after an unsuccssful 
attempt to negotiate, began tho siego m regular form (alt 
B c ) b 3 both land and sea, c-stablislimg a camp on Polichiic, 
where stood tho old tomplo of Oljminan /ous, hut ho 
made liis chief assault on tho noithcrn sido and on tl c 
defences of Tychc, particularly at the Ho\apylum, tlw 
ciitmnco facing Megam and Leontim ^ 

wards was made mainly on Achradma, but the 
defended by a numerous soldiciy and by what seoin to 
hare been still more formidable, the ingenious contrnanccs 
of Aichimedcs, w hoso engines dealt Iw oc among tlioRomaii 
ships and frustrated tho attack on tho foi lificatioiis on tho 
Shcrii slopes of Epipolio (Liv, d4) Marcollus 

had rccouu.o^to a blockade, but Carthaginian 
time to time coutriicd to thiow m supplies At length 
J cachcry bc-an to woik within Infoiniation was given 
,n rilo snrinir of 213 (tw o years from tho conimonce- 
ment o/tUoiiogc) that tho SjTacnsnns wore celebrating a 

Great fcstnal to Artemis, making uso 
he forced the Hovapj'lum entrance by night wd cstablishod 
bimS in Tyebo mid on tho heights of Epipolie The 
Long fortrei of Euiyalus hold out for ® J 

rvnvi faQlatcd it soon had to surrender ino ourer anu 

Ml hone for tho city being now at an cno, 

" with»Rpn>ini m 

eptcolics agniiist Verrea. 


collits , but Achradma and tho Island still hold out for a 
brief space under tho Syracusan morconorics, till one of 
tlieir ofiicors, a Spaniard, betrayed tho latter position to 
tho cnoniy, and at tho same time Athiadma was earned 
and taken hfarcollus ga\o the city up to plunder (Li\ , 

\x\ 31), and tho art treasuics® in which it was so riclv — 
many of tlio choicest of them no doubt — ^woro convoyed to 
Romo From this time art seems to havo become quite 
fashionable in certain Roman circles Archimedes penshod 
in the confusion of tho sack, while ho was calmly pursuing 
Ins studies (Liv, \\v 31) 

Si'racuso was now simply ono of tho jirovmcinl cities of Und 
Romo's cni])iro, and its Iiistory is henceforward merged in 
that of Sicily It retained much of its Greek chaiuctor 
and many of its finest pubbe buildings, oven after tho 
havoc wroiiglit by Mnrccllus Its importance and histone 
associations naturally marked it out ns tho residence of 
the Roman pnetor or governor of Sicily Cicero often 
speaks of it as a particularly splendid and beautiful city, 
as still in his own day tho sent of art and culture^ (Tnv, 

V 63, I>e Deoi Fat , iii 81 , Dc Rep , i 21), and in Ins 
speeches agamst Verros (iv 63, 63) ho gives an elaborate 
description of its four quarters (Achradma, Heapolis, 
Tycho, tho Mand), or rather tho four cities which com- 
posed it It seoms to havo snffored m tho civil wars at 
tho hands of Sextus Pompoms, tho son of tho tmimvir, 
who fora short time was master of Sicily, to repair tho 
mischief, now settlors w oro sent by Augustus lu 31 B ^ 
and established m tho Island and in tho immediately ad- 
joiuing part of Achradma (Strabo, vi. 370, cd Isjainor) 

It 18 in thoso distncts tliat tho remains of Roman works^ 
of amphitheatres and other public buildings— aro mainly 
to bo traced Wo hear nothing of any importanco about 
Syracuso during tho period of tlio empire ^t had its own 
senalo and its ow n magistrates * Cams Cabgula restored 
Its decayed walls and some of its famous temples (bue- 
tomus, Cam, 21) Tacitus, in a passing mention of it 
(Ann , MU 49), says that permission was granted to tfio 
Syracusans under Nero to esceed tho prescribed n^ber 
of gladiators in them shows Honco tho city ^ that time 
must have been provided with an amphitheatre In the 
4tK century it is named by tho poot Ausonius in Ins Ordo 
Fohluaii UrUvm, chiefly, perliap^ on tho sticngth of its 

i8CO.ifincd\o the island ofOrtjgm, “'“I is only 
about 24 iX in ciroumforonco Tho island is “feS 

nomSa of aiossolzwon, tho nncioiit ricinioynum, tl^oro te a 
^#■1. f#»7» nmn/) vards fomiiiiff tho oiitranco to tho horhouf T 7 
™ach to tho^Sii Si lo mainland is dofondod bj a d, lap, 



Tyoodon-iattiBcd widoivs. 2”° Tlindcs tho fortifications, tho 
crosses tlio island j., . rnthcdral of Santa Mona dollo 

pnncipal ohjoctoof f “ va) » tho 

Colonno (*bo ancient o p nrchreolo'noil ninsoum, tUo fiUMt 
arch, episcopal Tcsidonco , “W o? Venus in Parian inarhlo 

promenade extends ™ tho jcnr 878, 

4 Local self go, eminent, m facl, MU — 105 
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Since that date the mainland portion of V*® "'isfir! 

rebuilt Sinnciiso is the scit of an artlibishoji, and since 1 
been the capital of a proinico, ivbich takes its iiaiiio from tlio tonn 
The mliabSaiits nianiifactiive drugs and other » 

Lq and earn on a coiisidemblc trade, pnncii«ill\ in 
“n!* bn seS of 21.818 tons entered the l«rt ^ 

778 vessels of 21,480 tons cleared At Sj racusc Admiral dt Rm' f r 
dle\ in 1670 after his defeat bj the French at Agosta 1 ho iwpit 

of Southern Itabi ami Sicily (Lomliiii, 1SS.1). 

SYRACUSE, a city of the United States, the coiiiitj 
Beat of Onondaga countj, Ncv\ York, 148 niilc'' nest of 
Albanj , midn aj betn een that city and Buffal'- Sj racii^e 
IS situated near the southern end of Ono idaga Lake ( » 
miles long by 1 broad), mIioso uatcr flow nortlniards 
through Seneca and Osuego rners .nto Lake Ontario at 
Osuego The Erie Canal, flouing cast and ncbt, joins 
the Osuego Canal rntliin the citj Syracuse contains 
several handsome public buildings, — the countj court- 
house, the United States Goi eminent building, the cit>- 
the State asjlum for idiots, the Onondaga jvcui- 
tentiarj, the county orphan asjlum, the nsjl'iin of St 
Vincent do Paul, the high school (containing the central 
library of 15,000 volumes), a State armourv, Ac St in- 
cuse IS the scat of a (Methodist) uiuvcrsit's, founded | 
in 1870 and consisting of a college of tho liberal artb, 
a college of the fine arts, and a college of phi sicians and 
surgeons Tlio salt ludustn, to uhicli Syracuse oued 
much of its earlj prosperity, is still the staple , the si>ruigs 
situated near the southern end of Lake Onondaga, uhuh 
appears to be the remauis of a once v erj extensn o bacm, 
have been under State control since 1797 Prei lOiib to tho 
opening of tho Jlichigan springs thei uere the largest in 
the United States, and thej still jield on an average 
from 7,000,000 to 8,000,000 bushels of salt per aniuun 
Rollmg mills, fumaees, steel-works, glass-works, brew crie«, 
and manufactories of barrels, agricultural inathincn, and 
clothing are among the secondarj industrial cstablishintnts 
At the completion of tho Erie Canal in 1S25 Sjncusc had 
only 300 inhabitants , bj 1855 thej were 25,107, and in 
1860, 1870, and 1880 respectively thej numbered 28,119, 
43,051, and 51,792, in 1886 the number had risen to 
81,000, including some adjacent vnllages recently annexed 

By some investigators it is behoved tliat Lake Onoudngi wns Dt 
Sotos “ :rJv er bottomed ' lake. Tho great tnbal fortress of tlit 
Onondagas on the cost side of tho lake near the spot now occupiid 
by Liverpool was attacked witbont success bv Cbnni)i1nm in lol'i 
The first house on tho site of Sjmeuso wns huilt in 180’> llio 
viUnge, to which the name of Syracuse had been gii on in 1S2'I, was 
incorporated in 1825, and tlic citv lu 1817 

SYE-DARIA (Qr and Lat Jaxarte-,, Arab or 

Sthun), a nver flowing into the Sea of Aial, and having a 
length of 1500 miles and a drainage aiea of about 320,000 
square mdcs Incertitude as to its source prevailed until 
the recent occupation of Turkestan bj' Iho Russians It 
has now been traced to the Naryn, which has its sources 
in the heart of the Tian Shan complex, some 30 miles 
south of Lake Issik-kul, in the elevated vallejs or tytis 
(12,000 feet) on the soutJicrn slope of the Tcrskei Ala tau 
Here under the name of Jaak-tash the river takes its nsc 
amid mountain scenery of tho w ildest description, partlj 
from the marshy mountain plateaus by which the “ 5Vann 
Lake ” is also fed, and partly from tho immense glaciers 
of the dark and barren Aksbmjak Mountains (Petroff 
and Sir-tash glaciers) After its union with another 
mountain stream, the Barskaun, it is called tho Tamgoi, 
and flows west south west at from 11,000 to 10,000 feet 
above the sea, m a barren longitudinal valley between the 
Teiskei Ala tau and the foothills of the lofty ICokshat-tau 
On entering a wild narrow gorge driven from west to cast 
through the south-west contmuation of tho Terskei 
Mountains (Samatyn tau) it receives the name of Nairn 
Through this gorge it descends by a senes of rapids from 
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the heights of the mountain uiu’w/ to a deep vallcj of the 
alpine region, its lev cl at Us l‘^suc front the gorge bung 
reduced bj fiillj 1000 ftet I'ort Nnrjnsk, 20 mile. Ulovv 
tho iimction of the Great and the Little Narvn, is only 



GSOO fett nlmvo the scs Hcrt, tin rivir uittn a broad 
vallcj— fornitrh the bottom of an alpmc hit— and flows 
past Ibo nuns of 1 ort Iviirtka for '»0 iiiilti wc-tward, 
as a stream some 50 vards wide and from 1 to 11 feet 
deep Its waters nro iitilmd for irngiiting Kireliir corn- 
fields, winch contrast strangilv with the barrui a.ptf t of 
the lofti trcelc-KS moimtam. 'I he Alpa>-ha — a hrge 
inonntnm stream — joins the Narjii at the head of this 
vallci and the -Vlibngu nt its lower end bolli from tho 
left Ikforo reaching the lowlainh, tlie Nanii tro- es 
three ridge's sepamting the vnlKv of Iviirtka from that 
of rcrghain, bv a •'tries of vnld gi'iet. and l»road v illivs 
(170 miles), rc present iim lliu bottoms of old lakes, the 
Togus-torgau, 2000 feet lowir than Kiirtka, and tlio 
KeUnentuho nre both covered with Ivirghir torn (lelds 
Taking a wide sweep towards the north, the river enters 
rerghnna — al-otho bottom of an iinnitnse like — where, 
after joining tho Kara ]>arm (111 itk iiver) lie ii Nnnuingaii, 
it rccciv es the name of Re r Harm - Tlie Jvnn-Dina is a 
iniglitj stream rising m the north-eastern spurs of the 
Atni Mount uns As it defleefs the Nnnn towards the 
west again, tho natives consider it the chief branth of tlic 
Rjt Darn, but its v ohiinc is much snmller At the eoii- 
fiucnco tho »Sjr is 1440 feet above sea level 
The waters, of the Svr Dana and it* tnimtanes are' in 
this part of its eourse Inrgelj absorbed bv immlveik's 
canals for irngition It is to the Svr that rerghnna is 
indebted for it* high, if somewhat cvaggeiutcd repute in 
Central Asia ns a neh garden and griimiy cities hko 
Khokand, ifnrghilnn, and Namangan, nml more than 
800,000 mlmbilaiits of the former khanate of Khokand, 
livo bj its waters Notwithstanding tin* dram upon it, 
the Sj-r could bo casilj navigated, were it not for the 
Rigovat rapids, at Iriljnr, nt tho lower end of the vallev, 
where the liver find* its wnj to the Aral Caspian de*crts 
bj piercing n depression of the Mogol tan 
On issmng from tins gorge tho hjT enters the Ami de- 
pression, and flows for S50 miles in a north wcsterlj and 
northcrlj direction before reaching the ,Sca of Aral On 
this section it is navigated bj stcaincrs Between the Ird- 
jnr rapids and Baitdj r turgai (where it bends north) tho Sjt 
flows along the base of tho mountain ridges which girdle 
tho Tcliotkal Mountains (see below) on tlic northwest, 
and receives from tho longitudinal vallev s of tlicao aljiinc 
tracts a senes of tiibiitanes (tho Aiigrcn, the Tchirtchik, 
tho Keles), which m their lower couvsea fcrtilwo the wide 
plains of loess oxteiidiiig from tho right bank of tho Sj r 
Tlicsc plains and their rich supply of water linvo been tlio 

» ncdiiccd from Miuliketoll 8 "Geological Map of the UHirktetau 
Biwiu, in Ills T/trles/ft?i (Russinn), 1880, voL i 
- nud rfarm both signify “river,’ in tvvo dilTtrcnt dialects. 
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cnuce of nil onsis, of cl^ ilization dc^ cloiung between 

tbo birren mduK of the Ainl deprc'^sion and the mountain 
tracts of tlic Tinn Shan The Angien rises beneath the 
liighot j>arts of tlie Tchotknt range, and its anlloj is the 
gnnnrv of the region The Tchiitthik has its origin m 
the Uorotdnj ^[ollIltalns at the junction of the Tcliotknt 
and tlie ISkein nicrs, and at the point where it issues 
from the mountains it sends oiT the famous canal Zakli- 
ar\k It flows past Tashkciul along a aallcj 20 miles 
aMde and joins the vSjrnfcw miles below its confluence 
with the Angren Iho Ivclcs comes from the Jitj-su 
^loiintains and also brings a large loluino of water for 
irrigation l>ut owing to wars niid continual insccuntj 
citics formcili important have now been abandoned, and 
iicarTiliinnz,at the mouth of the Tchirtchik, arc the rums 
of a largo town forniorlv fortified with high walls, and of 
oiw/'i with mniiifold rannficatioiis 

home "lO jntlcs below Tclnnar (770 feet above sca-lovcl) 
the Sir beiuli northward'!, but rcsnines its north-westerlj 
cour''e loO miles farther down, following with rcniarkablo 
jicrsistcnci the liorder-j of the loc^* winch fringes the moun- 
tains ll>, low bank's, co\ercd wnth ru'^hes and rendered 
niiiiihabitable in suminor bi clouds of mo&quitoe'!, are in- 
iimlafed for 20 miles on l>oth sides when tlio snows begin 
to melt Those inundations prcient the moiing sands 
of the Kinl kum desert from approaching the Sir, below 
Tcroisk, lion 01 cr, tho steppe guns the upper hand 
flow 11 to Pc^o^sk the rl^e^ rolls its muddj icllow waters, 
at the rate of 3 to 5 milos an hour, in a channel 300 to 
600 lards wide and 3 to 5 fathoms deep, at Pcroisk its 
leTtKal "cctiou Is S220 square feet, and 312,500 cubic 
feet of water arc discharged per second Tho Aris and 
the llngufl arotliconli tributaries worthi of notice on tins 
part of its course , tho other streams which descend from 
the Knra-tau foil to reach the rii er Tho Kungrad Kirghiz 
rear numerous herds of cattle and sheep in the lallci of 
the Aris while lower down, ns far as .lulek, the Igintchis 
earn on acnculturc All tins applies, of course, onlj to 
thcri'dit bank, on tho left the moist ncss is absorbed bj 
the hot winds which cross the Kmlkum sands towards 
the n%cr Tho drine>s of the atmosphere makes its 
influence markc'dlj felt on the Sir when it enter^ below 
Julek, a region where the Kan-kum ''aiids extend on its 
nirht Ten miles below Pcroisk tho nier tmierscs a 
mnrslii depression — the bottom of a lake not jet fiilh 

dried up ^wherc itduidcs into two branches, — tho Jninan- 

darm and tho Kira-nzjak. Tho latter siircads out in 
marshes and ponds, from winch it again issuas to lom 
the former at Kaiinaktclii, after a eoiirso of 80 miles 
The main branch also, ow nig to its shallow ncss and sinu- 
OsUi, IS aeri difticult to iiaiigate, and this is iiicrCTScd bj' 
the rapiditj of the current and the want of fuel Between 
Kazalmsk W tho Sea of Aral (l^S feet) 
becomes somowliat easier, except for the last 10 miles, 
where tho rucr dieidcs into three shallow branches before 
enterin'^ tho “ Blue Sea ' All three har o at their mouths 
Sudi bars wath onlj 3 feet of water, which are often 
forded bj the Kirghiz 

Two former n!?lit hand tributaries of tho Sj-r—tho Tchw wid 
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wards through tlio \ allej of Pislqiok, nml, ai oidmg the Jluj uu kum 
sands, desenbes a wade cun o to the north before fiiialh taking a 
western direction Numberless streams flow towards it from tlio 
snow clad Alexondroi sk Jlountuiis, hut tlim are for tho most iwrt 
lost 111 tho sands before reaching it ThoTafas, 170 miles Ion*' 
formcrlj tin aflhient of tho Tchu, which nses in the highest pv7s 
of that range, pierces the Telia arelm Jrouutains, and, flowing past 
Aube ata on tho south border of the Jlujun kum, outers the salt 
lake Ivan kul 60 miles from tlio Tchu The Tehu reaches tho 
Siumal kill group of lakes, 60 miles from the Sj r, in the form of 
marshes with undefined channels. Another clongitcd group of 
lakes— tho Uziin kul— near tho ahoio and 50 miles IVom rerovsk, 
receives the Satj su, which has i length of iiwirlj ^ro miles, and 
flows rapidlj m a narrow chnimcl along tho west bordem of tho 
northern I ammo Stoppe (BckiMik-dala) 

TJie dolti of tho Sj r at present begins at Porov sk, whence it sends 
1 bnnch to tlio south west, tho Ynnv diria (Janv dana or J>cw 
nv cr), whidi fonnerlj renched tho south eastern coniei of the Sea 
of Aral, verj near tho mouth of tho Amu-dnna Tho Iviigliu 
nflinu that a cainl dug for irrigation bj tho Knnkalpaks gavo 
origin to this river It had, however, hut a temponrv oMstcucc 
A dam erected by tho khokandeso it Ak meteliot (Pirovsk) caused 
its di'iappcaniicc, and tho l{u'!sians found but a drj bed in 1820 
Mlion tlio dam was removed tho Yanj dam igiiu reappeared, 
hut It failed to reach tho Sea of Aral , in 1S53 it lost itself lu 
Lake Kutehkn-elcnghiz, after a course of 2')0 miles , all traces of its 
bed vrero then lost in tho 'sand Tlie Ivirghiz legend can onlj Iw 
accepted, however, with verj great caution , tho present wnteris 
inclined to think tint tho eanal of tlie Ivankaliuks wis mereh 
intended to rwhrect the watere of tho Svi into a channel which 
existed of old, but hid been dned up* Certim it is that five 
eeiituries ago, in tbo time of Tiimir, tliu Yanv dana brought tho 
wafers of tlie Sv r to the Dm knra Lakes, close bj tho present mouth 
of llio Amu Tho senes of old beds in tho Ivizil kum, which aro 
still seen above Perovsk, shows tint tho Svr hail a constant 
tendenev to seek a channel to tho south west and that its present 
tlelta is but a vcstigo of what it was in i>ast times. At a still 
more remote period tlus elelta probaUv comprised all tho space 
between tho Ivan tau and tho Niirii tan , and m the scries of 
clongitcd lakes at tlio biso of tho Nun tin— tho Tuz kano and 
l?o<»diu afi r,nkcs— wo sco an old hnneh of the dolfn of tho Sjr 
which proKiblv loincd tho Zornfshnn before rcaelimg tho Amu 
Iho eiuses of this immeuso chniigo arc to bo sought for simjili iii 
tho rapid elcbie cation of tho whole northern ami central pirts of 
Asia, eluo to tho fact that wo aro now living in the later ima!>o m 
tho Laeiistnno iicriod, which has followed the Glacial period Tho 
uctrcmclv rapid dcsicuition of tho Sen of Anil is proved even bj 
BiiT\c\s ti few dccailt* old, tiud this process is but u tiifle iii coin 
mn^ou w ith the changes w Inch ln\ o taUii place during the last in o 
centuncs tho extension of the Caspian Sea as far as tho Sarakauiv sh 
InkcN during tho Post Pliocene period and tho cxtousiou of the Sen of 
Ant at least 100 miles to the cast of its present banks arc t»lh pvov ed 
bv tho presonco of Post Phocciio mnnuo deposits. (P A. K ) 
SYK-DAHLk, or S\K-D.VRU^SK, a pronneo of Kitssiaii 
Turkestan, in Asm, comiirisnig wide tracts of land on both 
sides of the Sjr-Dana river, from its entrance into the ben 
of iral np to Khojend, vvhero it issues from the mountain 
tenon of tho Tmn-Shan It is bounded on the K bj the 
Bussmii pro\^nces of Turgai and Akmolmsk, on tho E. bj 
Semirvetchensk and Ferghana (ex-khnnato of Ivhokand), 
on tho S bj the distuct of Zerafshan, Bokhara, and the 
Bussiau proMiice of Amu-duna, and on tlio AY hy tuo Sea 
of Ami Its area (166,000 square miles), its poimlatioii 
(mote than one nulUon inhabitants), and its cities (Tasb- 
kcud, Khojend, Jizak, eke ) make it tho most important 
provnico of Biissmii Turkestan, and from its position 
between tbo inountniii region of Central Asm aid the 
great lake of tho west Asian depression it is a region of 
deep interest for tho geographer and geologist 

The south-eastern border of tho province nms along the 
lofty Tchotkat Iilountains This chain, which separates 
the river Tchotkat from the Karyn, and runs for more than 
■>00 miles from south-west to north-east, joining jllevaii- 
drovsk Iilountains on tho east, raises its 
to an altitude of 14,000 feet It dimmislies in height 
towards the south, not exceeding 7000 feet in tlie barren 
Mo'^ol-tau ilountains, but seems to bo continued to the 
south-west by tho Baisim-taiu Ascrics of shorter chaiiis_ 


1 For tho old beds of tho Syr and tho Aiuu, fco ® 

^arts of the Amu,” m -Vvw n»s*. Gtogr Soc,, Phvs. Geogr , is. (188:} 
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the Tatas Ala-tau, the Bishehh, the Badam Mountains, the 
Kazj^k-iirt, and the Atj-m-tau-frinp the ^ 

■north Tvest. and occupy the south east comer of &yr Dan 
Sr Se ild L.mt. ot tl» Tata Ala-lau »ngo 
from 14,000 to 15,000 feet, and immense glaciers occur 
about Manas Mountain So far as our maps show, the ranp 
seems to run from west-south-west to cas^north^ast riie 
other chains just mentioned have a decidedly south westerlj 
direction, and are much loner, the outlying ranges liaaing 
rather the character of broad plateaus, above 2000 feet 
in height, where the Kirghiz find excellent pasture grounds 
&ome°of them, such as the Kazyk-urt^ me ^ isolated 
mountains from the steppe, and have therefore been called 
Ararats The Kaia-tau is qmte seimrate from the preceding 
and runs at right angles to them — that is, from north n cst 
to south-east It belongs therefore to another senes of 
upheavals which preiails in western Asia and to which 
Richthofen has given the name of the “ Kara tau senes ” 
Its length IS about 270 mile^ and its a\oragc height about 
5000 feet, rising at some points to 6000 and 7000 feet 
It separates the Syr-Daria from the Tchu, and its gentle 
south western slope contains the sources of a multitude of 
streams, which water the oasis around the town of Turke- 
stan Another range, hanng the same direction, from 
north-west to south east, touches the southern border of 
SjT-Daria, namely, the Nura-tau (or Kiuatjn-tau), also 
called Turkestan Mountains, which lifts its icy peaks 
(15,000 to 16,000 feet m height) abniptlj from the steppe 
It separates Syr Dana from Zerafshan, and the ^Misses bj 
which it IS crossed reach an altitude of from 10,000 to 
13,000 feet Finallj, a few islands of metamorphic or 
granitic rock, called Ararats by the natnes, stand isolated 
m the steppes 

Tlio mountainous tracts occupj, however, onlj a small part of 
Syr Dana , the rest of its wide surface is steppe Tlirco different 
areas must bo distinguished, — the Kizil kum, the Mu} un kum or 
Ak kum, and the Kara kum (“ black sands, ’ so called iiiorc from 
tlieir desert character than from their colour) Tlio Kizil kum (red 
sands) is the most interesting ^ These sands occupy the wido 
stretch between the Amu and the Syr, and hole a gradual ascent 
from 160 feet at the Sea of Aral to 1500 and 2000 feet in the south 
east Tliey arc covi-rcd luth numerous folds or elongated dunes 
[Uirlham), jiartly shifting jiarth stationary, 30 to 00 feet high, 
and mostly parallel to each other, amidst wliith arc immense 
spaces covert with clay, and saline clays appear here and 'tlicrc 
on the surface The Kizil kum vanes much in its characteristics 
Close hy the Sea of Aral it is coicrcd 'with slutting sands, the result 
of the disinfection of cretaceous sandstones, and every storm 
raises clouds of hot sand which render communication exceedingly 
difRiult But even there a nch i erdure coi ors the undulations in 
sprmg Farther cast the sands lose their sliiftmg character, and 
the barkhans are coveted with a kind of Carex, which senes ns 
excellint food for sheep The Soluxylon Anemodendron grows 
extensiiely on the elevated ridges and yields fuel and charcoal, 
which last IS exported to Bokhara In tho west the surface is 
co\ ered with remains of Aral Caspian deposits As tho Tian Shan 
IS approached the steppe takes another character a thick coi enng 
w loess girdles the foothills and forms tho fertflo soil to which 
Turkestan is indebted for its nch fields and gardens. 

The Kara kum sands, situated to tho north east of tho Sea of 
Aral, are manifestly a former bottom of tho lake They arc covered 
■^th debns of Carduim cdule, ilytihis, Drcissetia volymorpha, 
Aa-itiiM liUurata, Adaena vitrca, Hydrobia staffnahs, inth remains 
of manna Al^ and ivith fragments of Snrpia and 

IhmgrniU^ The Kml kum is characterSed by the presence of 
Lilnogli/phia ea^ius, H tlagnalts, Anodonta podervsa, and the 
sjKmge MMimlouna lubermlata. The enl reputation of the 
eM^iated to some extent , the harsh things 
said of It apply only to%e neighbourhood of the Sea of Aral & 
the the steppe has some vegetation and is rcadih visited b> 
the Kirghm The barkhans do not shift, being covered with Cnf 
frffOTKW, runiarw-, ffoloxylon Anemodendron, and some rushes 

of& -lilTvr” ’i® hiRh occur, esiiecialh towards ti.e l^ 
of -iral Tlie jllnnin kum or Ak kum Steppe between tlie Knn tn„ 
Jlmintains and rf.e Tchu, is nuite umnhrteA rcejt m fh7l<^ 
re^on at the northern base of the mountains 

Granites, granilitca, syenites, porphyries, and vanons meta 
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morphic slates constitute the bulk of the wc'-torii Tian-Shm Monn- 
tuns They appear nbo in the Kara tail and Isun tan, and fiomo 
times in the fonn of isolated islands in the steppe ^ib t r and lead 
ores, as well as malachite and copjicr ore, are found in osjictialiy 
in tho Mogol tail, and turqnoists about Khojend Iht ciy^lalline 
rocks, miiih nictamorpho'eHl, e-.pccialh in tin west, are oierlaiii In 
tliick Devonian and Carbouiferous dc j>osik» 1 uru.!>ic roeks (Ilhi' tic) 
coicr small art-os on the slopoa of the mountains Tht^c la-,! arc 
all of fresh water origin, heneo it would reem that throughout the 
Jurassic nmlTnas.sic iienods Turkestan was a continent iiitciecettd 
only by lagoons of tho lura^-ie sea Tlie Tun<-MC deposits art ino-,1 
important on aeeount of tin ir coal beds, which occur in tho hostns 
of tlie Ihdaiii mid Sairain and in Ferghana Chalk and Icrtnty 
inarino dejioaits are sinionmiiosi d upon tho ahoie to tho llinkncss 
of 2000 to 5000 feet, and nre widcK spind, although tliM hate 
suifuretl grcatK from denudation The iornn r hilong to the Ul’I'tr 
(Fcighaiia dipo-its much nscmhling Stiimiiaii) and -Middle Chalk, 
and contain phosidiontc, gypsum, and naphtha (in the Amu Dam 
Itasm) The Tertian dejiosits, which contain gy peimi and lignite 
arc represented hy niimmnlitic <sniid» around the '?(a of Aral and 
1)\ Oliuocciio *111*1 Mif>ccnc (Sinnatit) dcjKVjit® In the Twii 
tfio red Tertiary coiiglomoMtcs (ITioeenet) attain a great dcyclop 
ment Throughout tho Chalk and carlnr Tertian iionwU tho 
loivlaiids of .Syr Dam were uiiilcr the sea. The charaeler of the 
region during the Post Pliocene penoil remains iiii'-ettKd To yihat 
extent the iiiouiitains of tho yvcstcni Tian Shan were under icc 
during the Glaoial |)cno<l n mains a subject of coiitroyitsy among 
geologists, many deposits, howeyer, havi been deecnlsMl, cyin in 
tho outer {«rts of mountain tnets, which have a dcenUdlv Glacial 
cliametcr A girdle of loe».s, sarying in yvidth from CO to 50 miles, 
encircles all the mountain tract^ increasing in extent in Bokhara 
and at tho loyver end of the y alloy of Ferghana. It seems ci rtain 
that dunng tho Lacustrine jicnoJ the Caspian yrts connected by a 
narrow gulf with the Aral basin, whieli yvas then imieh larger, while 
another iiilmid ■ma of great diineiisions coyered the picsint Ikalkash 
liasm, and at an earlier penoil may have been coniicf ted yiith tho 
Aral basin Kceent tnce-s of these basins are found in the st' 

Tlie chief ny cr of the proy ince is the Sy r D vi lA (sec ahoy e\ yvith 
its tributaries. The frontier touches the eastern shore of the ‘*ca of 
Aral, and numerous small ]akc.s, mostlS salt, arc scattered oecr tho 
sandy plains A few lakes of alpine cTiaracter occur m the valleys 
ofthoiiilly tracts. 

The climate of Sw Dana y ones grcatlv in its dinircut parts It 
IS roost soy ere in the high trcelc-ss tnrh of the mountain region, 
and in the lowlands it is yiry hot and dry As ayehole, the y\e>-tcni 
parts of the Tian-Shau receive but little nncipitatioii, and are 
therefore yeiy poor in forests. In the loyvlands the heat of the 
dry summer is almost insupiiortnble, tho thirnioineter n»tng to 
m* Fahr in the shade, the winter is scycro in the lower jaris of 
tho proyance, yehcrc tho Syr remains frozen for three months. Tho 
ayorage yearly temperature ntTnshkend and KnzaliU'<k rcsiieetivelT 
IS 64* and 44® (Innuary, 28° and 8' , July, 80’ and 76°) 

Tho flora and fauna belong to two distinct regions, — to Turkc- 
stauand tothoAral Caspian depression (•:ccTi,KKi>TyN) Tlie tir 
races of loess mentioned above arc alone available for culture, and 
accordingly less than 1 per cent (0 8) of the total area of the pro- 
yauco IS nmlcr crops, tho rctnaiiider l>cing cither quite harrcii {'u 
per cent of tho surface) or posture laud (42 jier cent) Although 
cultivation is imssiblo only in n few oo-scs, it is there carried to 
great perfection owing to a highly dcvtloiicd sy stem of irrigation, — 
two crops being gathered every y car "M heat and liarley come lirat, 
then ])ca.sc, millet, and lentils, yvhich nre grown m tho antuimi Ry c 
and oats aro groyvn only about Kazalinsk Cotton is cultnatcd 
xn tho districts of Khojend, Kurama, and T urkestan Ganlening is 
greatly doycloiicd bcncnltiiro is also an important source of 
income, nearly 85 tons of silk being produced cycry year Cattle 
breeding is largely pursucil, not only by the nomads but also hy 
the settled population, and in 1881 it was estimated that Syr Dana 
had 242,000 camels 300,000 horses, 204,000 horned cattle, and 
3,200, <»P sheep Fishing is pursued to some extent on tho lower 
Syr Timber and firew ood aro exceedingly dear , timber is floated 
down from tho mountains, hut in small qiiantytics , trees raised in 
gardens, dung, and some coal (tho Inst in ycry limited ounntity) 
are used for fuel i 

The population of tho province amounted to 1,100, •.OOinlSSl, of 
whom 140,300 lived m toyvns, 320,000 yvere settled, and 021,600 
““'F^^bvcly dcn<!e in ccrtainyviits, rendiing- 
15 to 31 inhabitants per square mile in Kunnia and Khoicnd, and 
still more in the y alley ofthe Tchirtthik Its ethnographical com 
V Russians hardy number 8000, if tho 

Inc pnricipallv in towns and 
ran ""itk B'o Kara Kirghiz) and 

op®n®nn® n of the ]K)pulation , 60,000 

4500 Tatars, about 77,000 Knrammts 
“‘I*®’' and a ftw lews, 

tliB *IT ^ “4dcd TTio thiLf occuyiations oF 

e Sarts, Uzbegs, Tadjiks, and Kunmiiits arc agriculture and. 
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jTiuIciiiiig, while the Kirghiz cliicfl} lend a nomadic ynatorallifo 
Mamifncturcs are leprcseiitcd hj a few dislilloncs, out a ffrent 
larielj of iiottj iiidustncs arc practised in tho towns and Milages 
Trade is earned on i cry largely 

Sjr Dana is dnided into eight districts, tho chief toinis of 
winch, with their jtopulations in 1881, were — T ashiUiMi (qv) 

(100.000) , Aiilio nta(4450), Jizak (8700), Kazalinslv (2060), Khojend 

(38.000) , Ptioisk (3400), Tclicnikciit (8050), and Tchinaz (300) 

Tiirktstaii or Agrot (C/OO) and Ura tiiho (11,000) also dcsono 
mention (P A K ) 

fl'inilA Etymologicalh, “SjTia” is meiely an abbre- 
Mution of “Assjna,” a name winch covered the subject- 
lands of the AssjTmn empire, tho subject-peoples being also 
called “Sj nans ” Afterwards, m tho Graico-Eonian period, 
the shorter word came to bo restricted to the territory 
west of the Euphrates, — tho designation “Syrians,” how- 
c^ er, being gn on to the great mass of tho Semitic jiopn- 
ialions dwelling between the Tigris and tho Mediterranean, 
who are more accurateh called Aramaeans (Gen x 22, 
comp SFMmc Laxguvoes, ^oI \\i p G45 sy) The 
present article deals with SjTia only in its geographical 
significance For a map, see vol w i pi VIII 
Bound Sj rin IS the designation of tho country w-hich extends 
ancs and for about 380 miles (between 36° 5' and 31* N lat ) along 
extent eastern shore of tho Jlcditorranean , its eastern limit 
properly speaking is formed by tho middle jiortion of the 
course of tho Euphrates, but in point of fact it insensibly 
mcigcs into tho steppe conntry which naturally belongs 
more or loss to Arabia It is only tho oases lying nearest 
tho w estern border of the steppo (tf < 7 , Aleppo, Palmyra) | 
that can bo reckoned ns belonging to Sinn ^ From time 
immemorial tho land between Egjpt and the Euphrates 
has been the baftlcfield for tho empires of ivestom Asia 
on tho one hand and those of Egjpt and Africa on the 
other It has also been tho territory which tho trading 
caraians of these empires have had to trai erso, and by its 
position on tlio Dlcditerranean it has been the medium for 
transmitting tho eivilizing lufluonces of tho East to tho 
West and again of tho West to the East Hence it is easy 
to imderstand how tho peoples of Syria should onij' m 
exceptional cases haA e plaj ed an mdependent part cither 
in politics or in art and science , none tho less on that 
account is tlioir place in historj one of tho highest interest 


Oro 

grapbi 


Hid importance 

Tho surface configuration of tho country is a uniform 
ano , tho mountains for tho most part stretch from north 
to south in parallel ridges, connecting tlio Cilician Tauras 
with tho Bed Sea range Tho continuity is broken foi 
short intervals at ono or two points Immediately con- 
nected Avith tho Cilician Taurus in tho north, and foiming 
part of It, IS the Alma Dagh 

lushest it docs not rise much aboio 6000 feet, but it has 
an° abrupt descent towards the sea, and terminates at its 
southern extremity in a bold headland, tho BAs el-Ixhaiizfi 
Hero the Orontes reaches tho sea through a depression in 
the chain, and tho same outlet forms an important pass 
into the interior of tho country Frequently in ancient 
times it was only the territory to the south of the lower 
Orontes a alley that Avas reckoned ns Sju^a 

Farther south is tho isolated Jcbcl Akra , about 6000 foot 
hmh (the ]Mons Casms of the ancients), which was hold 
sacred by tho Phoenicians, still farther to the south are tl e 
low Ansain HiUs, winch dome then name from the poc^plo 
inhabiting them Beyond tlioso the Hahr el-Kebir (Ele 


1 lu the cuneiform inscriptions Syria is called Vdl -f/adij 

»pS"" a.n tb. s,m d.n»a 

a^ie, including as it did ii portion of Anlna. 


therus) falls into the sea, and here north Syria may be 
held to terminate To tho south of this begins tho Lebanon 
district (see Lebanon, vol xiv p 393), an imaginary 
line draAvn eastwards fiom a point a httle to tho south of 
Tyie Anil repiescnt the southern boundary of what may be 
designated as middle Syria Occasionally Sjna is spoken 
of in a nariOAV sens^ as distinguished from Palestine , but 
there is no scientific gromid for such a practice, for tho 
mountains of Palestine (q v ), the southern third of Syria, 
can bo desenbed as a southward continuation of tho 
mountain masses already referred to, and cis Jordanic as 
well as trails- Jordanic Palestine is simply a portion of 
Syria Indeed tho district as far as Sinai can be spoken 
of as a fourth division of tho same country A glance at 
a geological map leveals this very clearly Cretaceous 
limestone constitutes the bulk of the hills and jilateaus of 
Sj'ria, and extends towards Sinai, where the zone of 
primitive rocks is reached In the south of Palestine, 
numrauhtic limestone and Nubian sandstone make their 
appearance fioin Siiiai and iiorthein Arabia In addition 
to tliese, alluvial soils are principally met with In middle 
Sjria especially, eastwards from the upper course of tho 
Jordan, great Imsaltic masses occur , in the Hauran (comp 
Bashan, vol 111 p 410) there are basalt peaks nearly 
6000 feet in height The basalt mountains are often much 
broken up so ns to be quite inaccessible (Haira), but 
tho basalt when decomposed forms tho best of arable soik 
It 18 only in isolated cases that tho igneous formation ex- 
tends into western Syria The tableland to tho east of 
tho principal mountain chains consists partly of good clay 
soil, tho steppe (bddn/et edisham, also called /lanidd), 
Avliich has an aAorago elevation of about 1800 feet, ex- 
tends towards tho Euphrates with a gradual slope 


Tho direction of tlio pniiciinl vnllojs w dotcnnincd bj that of Rivera, 
tho monntniiis Tho chief n\ or of Sj na in tlio narrower soiiso is 
tho Orontes (Arabic JSl 'Aft), irhioh nsos m tho BokA', tho inoiiiitnin 
i alloy botwoon Libanns and Antilibamis, and follows a northerly 
'ourse At Antioch, where it is migniontcd by the streiin which 
lows from tho great lake of Ak Doniz, it turns westwards, foiling 
into tho sea near tho ancient Sclcucia. Not far from tho source of 
the Orontes is tliot of tho Litaiii (formerlj Lltn), which nins south 
iiards through tho BokA', and afterwanls westwards through a deep 
r'orco of its own cxcaiatioii, haring its mouth a littlo to tho north 
if 'l^ ro , in its low er course it bears tho naino of El Kaniiiij o 1 ho 
nnncipal rn ci of south Syria is the J onn.Uf («? r ) Like it, most of 
the other streams of SjTia rising on tho eastern side of the w atei 
died terminate in inland lakes Of those maj be naiueil tho 
K.I-A'wai and tho Barada (PhoriMir and Abana) of Baniascii^ which 
lose thomsclvcs in the lakes and marshes to tho cast of the cit\ 

[n hko manner tho nror of Aleppo falls J®' ^ ' 

nio 'Afrfna (Cfrcnus of the ancients) falls into the Ak Dcnir Jake, 
iiid so into tho Orontes, tho Sadjiir is a tnbutarj of tlio FujihratcA 
3ther lakes arc tho gi-cat salt lake to tho south east of Alopjio ami 
ilie remarkable lake near Ifoms in tho ncighhourliood of which the 
•inns of tho old Hithto citj of Kadesh hai o rceeiillj !>«>« ^i^®' ®^ , 

Hio coastal stmms ha\o been emimomtod under Linvvox and 

'^'T\^d«tinct lloral i-cgions meet in Sj na (comp Lnn \xon) That 
>f tho const IS Meditorraiican, and is ohnractenzed bj a numbci of tion 
vergreon shrubs, with small leathery Icnics, and of qmtkh flower 
n^^nne iilanta On tho const of riiecnicin (comp ^ol x\nii 
LiHittnrils townids Empt inoi -0 southern fonns of 

Ustnc? Si na is througliout ti,o orcliwl land 

:l,o Ilniinn is ono ‘\ S j , fonner times how 

ibout Pamascus is rciiowiicil j mater zeal, and tho 

,,er. cultiiation was earned on with much^^aw^^ 

irrangeiiients for were much more considinlilo 

IS Sk'ssif rs "ir « «» 
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present under cnltivahon and still more on tlio*e to the cast of 
them indicate that the limits of agncnltnre irere once more cxtcn* 
sive and the population much denser than at present Dunn" the 
Eoman p»nol Irontier fortresses on the eil:?; of the steppe served 
to chect the rapaatf and barbaiKing influence of the Bedouin 
hordes. 

Clnnate Svna pTes»nts great diveisines of cbmate The mountains, 
though sometimes no^ absolntelr veix high, arrest the west nnds 
blomng from the Medi*erran»an, so that the atmosphene prt-cipita 
tion IS mnch greater on the \res*em than on the cas^pm slojies 
Hence the spnngs on the eastern versant are fever, and cnltiration 
13 therefore conflned to isolated areas iest.mhling oa-'cs. Tlie 
rainfsdl draiu= off with great rapidirr, the beds of the streams eoon 
dmng up again. ‘Vrithiirhistonc times the climate, and vith it 
the produ tintv of the conntrr cannot hare greatlv changed at 
most the precipitation mnv have b<CT greater, tfie area under 
Taiod having Ven more evtensive Except for Tcmsalem, we have 
hanllv anv accurate metcorologicsd observations there the mean 
annual temp<,iature is about b3 Fahr , in Bevrout it is about 6S* 
The rainfall m Jerusalem is 36'22 inches, in B»vront 21 CC Tlie 
heat at Damascus and Aleppo is great, the cooling winds b^ing 
kep*^ off bv the mountains. Frost and snow are occasionallv 
expenenced among the monntains and on the inland plateaus, hut 
never along the coast. Even the steppe exhibits great cou'^sts 
of temperature there the rainfall is slight and the air exceed- 
mglv exhflaratmg and healthv The skv i' conttnnoush doudlc&s 
from the begninmg of 3Iav till about the end of October , durmg 
the summer months the nights as a rule are deiw, except in the 
desert. Bam is brought bv tbe west wind , tbe north west wind, 
wineb blows often, moderates the heat On the other hand, an 
ozoncless cast vmd (sirocco) is occasionallv expenenced — espcciallv 
danng tbe second half of May and before the beginiung of the rains 
season — ^which parches np evemhing and has a prejndicial influence 
on both animal and veMtahle life. On the whole the cbmate of 
Svrm — if the Jordan vmlev and the moister districts are cxeepte*! 
—Is not nnheslthv, though intermittent fevers are not uncommon 
m some places 

Ancient Of the pobtical relations of Svna in ancient tunes we know'but 

Svnans bttlc. Each to-vn rith its surrounding district seems to have con- 
stituted a small separate state the conduct of affairs natnrallv 
devolved nmn tbe noble famflics. At a verv carlv penod— as 
eariv probablv as the I3th century B.c —Svna hecame'the meeting 
place of Egyptian and Babvlonian elements resulting in a tipie of 
western A^nc culture peenbar to itself which through the com- 
merce of the Phoenicians was earned to the vastem lands of the 
Mediterranean hasm Industry especiallv attained a high state of 
dmloprnent , neb garments were embroidered and glass and the 
I^e WTO manufactured. The extant inventones ofspoil earned 
^ bv the ancient conquerois include a vanetv of utensils and stuff-, 
the mfluence exeret<d at all tunes on Svrmn art bv tbe powerful 
mighhounng states is abundantly confirmed by aU the reemt finds, 
me Sjvnans were more ongmal in what related to religion every 
place, every tribe, h^ its “lord (Baal) and its “W (Baalati, 

Aamret Brides the 
^ eod of heaven- (H) and other deities , 

htman sacrifices as a means of propitiating the divine wrath were 
not miromm^ But in the Svnan mvthology foreign influent 
r^e^lv betmv themselves. Over against its want of ongmahtv 

re^tlv diseovB^ in^ptions' long before the Christian era 

» pereepnbk influence, which 
^ V Si® ^S>»?inS of tho 1 st centnrv, became much 

on the Orontes as its camtnl ^ Iv.“ , Kadcsli 

of the the land on both sid« 



Fromthea lan^tbc E^H Ty®® m general are caUed Cha 
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about 2ii0 ,vears^ after 

can be readilv identified, such as AlemK) ladSb 
lihe, as well as many m Palestine, f 
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condition of the country at that time It i* ctrtain tlirt mwt of 
the cities are of very great antnjnitx It appears that the Cheta Cheta. 
y tr- probably were a non Semitic people and that their power for 
a tune extended far bciond the Svnm limit® Their inscriptions 
hare not vtt been deciphered with certainty M ithin Sini theur 
langdom extended wc-tvanl® from the mntdle cour®': of the En 
phrates to the ncighhourhotKl of Hamath , tljcir (a]>it-il apiv-ars to 
haye been Carchemish Tlie mo-t prcialint oimion i<lentific 3 
Carchemish with Jciabis on the Luphratc®, m identification which 
isfayourcd by the recent ihscorciy of importint "nitti'c" monn 
ments it the plac" Before tlnn the ®o-nll d “Ilnirath E*oncs” 
were the moat important in®cnpnon® of the Chctrwe iio-sc®'cd, 
hnt nninerons others ns well ns \ nnons oMic' remain.®, arc now at 
our command, and «how that the influence of the j>owtifnl (Hittn 
kingdom extended far into As*! Minor (compare Hittitin) Tbe 
kingdom disapi>enrctl nt an early date, bit tome of tli minor 
Cheta ®tntcs continued to Fnb®i®t elown to the 12th icntnn n.c 
2fcit to the Cheta the Anmnans were the p. oplc who lield the Araias- 
mo®t important town® of Svn.n, gmdually adi niKiiig until nt last an® 
they occupied the whole country Of tin Aram i an ®tock« named 
m Gen x. 23, xxiu 21 < 7 , vers little is Inown, hnt it is cirtain 
that Ammn-nn® nt an early ]icno<l had tin ir al^ylc elo®- on the 
northern border of Pale tuic (m Mnncliali; A great part was 
played in the liiatorr of Israel by the ®tatc of Aium Dammtsel , 

I c, the territory of the ancient city of Dtroa.'ci.s (®'‘e vol vi p 
7^0) , it was bronght into subjection for a short time under Dam J 
The mam object of the centnty-longdisjnti VtwcLn the two king 
doms was the po®«ession of the land to tl e ta®* of tho Jotdan 
(Ilanran, and especially Gilead' Another Arain'can «tatc often 
mentioned m the Bible is that of Aram Zobah Tliat Zol^ili was 
situated within Sma 1 ® certain, though how far to the west or 
nonh of Danivcus is not known , m anv case it was not far from 
llamatli. Hamath in the \ alley of the'Oronte®. at the mouth of 
the Be^ valley, was from an carlv period one of the mo®t important 
places in Svna according to the Bible, its ongmal inliabitant® Wtic 
Canaamtes The distnct Wonguig to it, indnding among®* o’her 
places Riblah (of importance on acconnt of its situation), was not 
ve-y extensive In 733 r c. Tiglath-IMcscr II comwssed the 
01 erthrow of the kingilom of Damascus , he also took Arjod (Tell 
^ad), an important place thnre hours to the north of Aleppo 
Hamath was taken hv S.aigon in 720 llcnctrorward the t'c'tv 
states of Svna were nt all times subject to one or o*hcr of tt® 
great world empues, even if in some fa«cs a certain degrfc of in 
aepenilenec was preserved 

Hie foundation of numerous Greek tibcs shortly after Alexander ® Greek 
great importance for Svna, Antiocii (yr ), founded pevod. 
about 300 E C by Selencns, Wcame the capital of the Svnan 
Kingdom of the Selcncidtc. Among other inflncntinl Greek towns 
were Apamea on the Orontes and Laodteca. Tlie Selcucidx had 
severe struggles with the Ptolemies for the possissiou of the sonth- 
em part of byna (comp Isn.vEL, vol xni p 420) 

After hamng been reckoned for a «hort time (from S3 to GO n.c ) Under 
^ong the dominion® of Tigiancs, king of Armenia, the country Poman 
was conoucred for the Romans by Pompev {64-b3 is.c \ It is swa\ 
impo^We here to folIoT m detail the numerous changes in the 
Asmbution of the temtorv and the gradual di-app«irancc of 
remcnlar dynasties whirh maintained a footing for rome time 
longer in Cholci^ Abila, Emcsa, and Pala®tino , hut it is of ®T)ecial 
interert to note that the kingdom of the Anb (S 

vol sni. p 160) -was able to snh®ist for a con®idcrable pcnwl 
"f In the viar 40 mc^vna 

Tl.« I" the Parthian® 

became one of the most important provinces of 
« ^ * j **® proconsnlship was fium the first reganlcil 

Kcame still more Sed 
^^.’1 “'*”®®‘^ ^nwptnon:. hnndings, 

the thfid C *1! Asia, liccame in pomt of 

nLa TJ-fS n V SclcuciC snniamed 

pnnnL- ^ ^ of civflizahon then prev^mg m the 

nrchitccmral remains ^datmg f?oin the 
rarly Christian centnnes, the investigations of Dc 
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hoiiig desiginteil S^rol>hccmcm (6, 7, S) Pnlcsliim I ; II , niul 
tlie^c li fiom the time of Vesnasmn Imd co\ 011101*8 

of their OIMI, SCO \ol x\iii p 177 (0) Aratiia (cnpitnl, Bostm), 


which cnihnccd nil the rcmoii from the Ilnumn to tho Aiiioii, 
niul skiitoil tlio .Tonlm inllcj, stretching southw-irds to I’ctm 
J liroiigh the kiiigiloin of tho Nabatmans Roman inllncnco peiio 
tntid Irom Sirn far into northern Ambin 
In CIG Smii mis Mibiiignted for a Inicf period bv tho rcraiaii 
Cbosioes II , fiom 622 till 628 it was again lliznnhno, 636 and 
the immcdintclj following a can saw its coiiqiiest bj tho Molmiii 
medans (see 'MoiKMMrDwisai, lol wui p 662) Mo'nwiia, tho 
fii-vt Oiiimaa ad calijdi, choso Dnmnsous foi his rcsidoiico , but in 
7 '50 the capital of the ompii-e was roinoaod bj tho 'Abbnsids to 
B iglidad Uiuki the earlj caliphs tho Arabs dmdod Sj rm into 
tho following militan districts (qonds) (1) Iihstin (Palestine), 
consisting of Jiidica, bamaria, and a portion of tho tcrritorj east ol 
Iordan , its capital was Ranileli, Tenisalom ranking iie\t (2) 
Unliin (Iordan), ot which the cnjiitnl was Tabaryo (Tibenas), 
roughly speaking, it consisted of the rest of Palestine as far ns 
T\tc ( 3) Daniasens, a distnel which incliidod Bnalboc, Tripoli, 
and Boyroiit, and also tho Ilaiiran (4) linns, incliiding Ilaniatli 
(I) Kmnnsiin, coi responding to northtrii Sjnn, tho capital at 
lirst was Kinnasrin to tho south of Haleb (Aleppo), by wbiehit 
w as afterwards superseded (6) The si^tli distnot was tho military 
frontier (’aiciimii) bordering upon tho Bjrniitino dOniinions in 
Asia iliiior Tho struggles of tho llohammedan djTinsties for tho 
possession of S\Tia cannot bo gone into hcio , suflico it to saj that 
throiighont tlicir courao the country still oiyojod a considomblo 
dcCTcc of prosjientj 

111 the crusading period tho kingdom of Jerusalem, whoso rulers 
wcio 1101 or able to establish a foothold to tho cast of tho Jordan, 
oxteiidctl norfhwanls to Bojrout, next it was tho countship of 
Tripoli on the coast, and bejoud that in north Sjnan aras the 
jinncipahtj of Antioch 83110 suffored soacrah from tho Slongol 
Ilia asions (1260), and it never roooa cred its former prosiientj In 
IGIG tho Ottomans took it fiom tbo Kg3ptian Jlamclukcs Under 
the Turks its ndministratia 0 diaisions again aaned at difforont 
times , out of the fia 0 iiashalics of Aleppo, Tniioli, Damascus, 
Suloii (later 'Akka), and Joiaisalom two aila3ots avero subsequently 
foimcd, baaing tlicir capitals at Alcimo and Damascus Quito 
rccciitla south Palestine has been luauo a separate a’ila3ot from 
that of Daiunscus 

Rude stone monuments (circles and dolmens) and other prehistoric 
i-emains sliow that Sa na must have been iiihabitod fi om a vciy early 
period Within histone times a great number of dilloront nation 
alitics haao fought and settled aaathiii its bonlors, tho majont} 
lielonging to tho Semitic stock This last circumstance has rcii 
dered possible a considcrablo degree of fldclita in tho tradition of 
the oldest local iiainos Aftci tiio Araniaans had absorbed what 
remained of the cailicr iKipulation, tho\ themselves avero aor3 
powerfiilla inlliicnccd by Gncco Roman cia ilization, but ns a people 
tlioa still retained their Araniaaii speech At prosont an Aramaic 
dialect largcl3 mixed with Arabic is spoken in throe villngos on 
tho eastern slojio of Antilibaiiiis (in Jla'lula, Bakli'a, and Jub adiii), 
but this small siirnaal is on tho point of disappeanng Through 
out the whole countr3 olsowhoro tho langiiago siwkon is Arabic, 
but avitli Aramaic elonioiits, espccinllj' 111 the languam of tho pea 
sants Ethnographicalla tho Aramaic element of the population 
admits of being distinguisbed from tho Arabic t} pe , it is specially 
strong 111 tho inountaiii districts Tho majont} of tho Chnstians 
dwelling in S3na maa bo regarded as representatia os of tho 
Animaan race No traces of tho earlier races, such as tho Caunaiiitcs 
or Phomicians, can aiy longer bo” distingnishcd , and ea or} trace 
of tho 2ircsoncc of Gicoks, Romans, and 1; ranks has coraplotoly 
disappeared , . 

Ill the Arab inuiiigration, two piaiioipal t3pes are to bo distin 
guishcd, — the pure Arab t} po of tlio nomad tribes (Bedouins) and 
tho t} po of the Ecdcntai} toavii Arabs and peasants., avliich shoavs an 
iiitormixturo of foreign and older olomonts Tlio tw 0 confront ondi 
other 111 sliarji contrasts Bedouin tribes are scattered throughout 
tho whole coiintra , despising agricnlturo and tho settled life, tho} 
nro found with their camels, sheep, and goats on tho borders of tho 
tomtoncs aiipropriatcd b} the jicasants Being moro or loss iiidc 
pendent of the Goaoriimont, cspeciall} in tho distnct hordenng on 
the steppe, tho} nro able to exact black mail from their sodontaiy 
brothron Taxed thus on both hands, tho life of tho peasant is 
cconomicall} far fiom an oasi ono , heiico it sliould bo tlio duly of 
Government to restrain the influoiico of the nomads and to forco 
them as far ns iiossiblo to form fixed soltlcnicnts In this rospoct 
tho policy of tlio Tuiks diinng tho 10th contuo to ensure tho 
safet} of tho peasants and of trai oilers has been on tho whole 


successful 
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fo the distiicr stretching eastwards from the latter range. (3) 

^ I- V ^ith Aivinica (Arab Fthnlya, the 

mmlerii Ksl at cl Mudik) on the Orontes as caiutal (4) I^omico 
Maritinn , capital, ’1 1 rc (6) riiamico ad Libanum , capital, Emesa 
(lliins) To this diMsioii Dannsciis and BaliiyTa belonged . ooca- 
sioimlh thei wero reckoned to Ccclcs}-!^, tho middle strip of coast 

llOlllIT llnci<rn«lfnil .Qt tl. »? 0\ l-i-l « 
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In tho districts boidonnc on the coast thnm nm «« 
largo nomadic tnbes, nnd on the higher plateaus of tho cultuntcJ 
land the power of the Bedouins is much reduced , but south of 
Mestiuo and over} whore on tho edge of tho steppe they coiitimie 
much ns before 1 ho most powerful tribe of the Siiian dcseit is 
tint of the Aneze. fnlliner into ninnni-nnc oni,.!., -r .. 1 : , 


llifi n, 1® "'""oroiis subdnisions, of which 

G o ^iwnla, Aluld All, ifesono, nnd Bischor mn} bo inontioncd 
pio tribe, estimated to number 300,000 111 all, extends far into 
Arabia and reaches tho Euphrates TJio othoi Bedouin tnbes of 
S3 no have for tho most pirt tolerably dofinito nnd circiimscnlicd 
tomtoncs East of the Jonlan tho best kuowTi nro tho 'Adwiii on 
the Balkn and the Bam Sakhr in Jlonb TJio Bedouins to tlic 
south of tho Dead Sea are called Ahl ol Kibli (“the peoido of the 
south ) 111 contradistinction to those of the north (Ahl csh Shcmal) 
I'lnaJli, thoro occiii sporadically in central nnd northern Syna 
nomadic iiiikish tnbes. Gipsy hordes nro also mot with in con 
sulorablo numbers 

Tlio religious ns well ns tho ethnograidiical t3pes are stroimh Rch 
diiergeiit Tlie bulk of the population are hlonnmmcdan , tho gions 
Bedouins liaio not much rolimon of my kind, but the} profess 
Islam IBosidcs ort])odo\ 3Iosio]us tliorc arc also Slii'itc scctH| siiclk 
ns that of tho llotilwilo (especially in northern Palestine), ns well 
ns a number of religious communities whoso dootnno, combining 
pliilosopliicnl nnd Clinstinn inth aiolinmmednn elements, is the 
outcome of tho process of fermentation that ohnractenzcd the first 
contuncs of Islam To this lost class belong the Ishmaelitcs, 
Nosainniis, nnd esnccinlly tho DiiusKS (j » ) In many eases it is 
obvious that the political antipathy of natii es against tho Arabs has 
found expression in the formation of such sects Tho Nosairians, 
for instance, and no doubt tlio Druses also, w ere onginnlly sun 11 als 
of tho Syrian population Tlio Jews nrc found oxcliisivol}' in tho 
larger contics of population , in oiery case they have irainigratod 
bnek from Europe Tho Chnstians nro an important element, con 
stituting probably as much ns n fifth of tho whole population , tho 
majont} of them belong to tho Orthodox Greek Church, which has 
two patnnrchs m S3nn, at Antioch and Jciiisalcm Catholics— 
United Greeks, United Synaiis, and ilaronitcs — nro numerous. 

Tho mission of tho Amonenn Presb} tonan Church, which lias had 
its centre 111 Bo3'rout for tlio last sixt} xears, has done much for 
S3 nn, especially 111 the spread of popular education , niimcrous 
publications issiio from its press, nnd its inodical school has been 
oxtroniol} bonoficinl Tlio Catholic mission has done iciy good 
work ui what relates to schools, institutes, nnd tho dilTusioii of 
litornture Tho Christians constitute tho educated portion of tho 
S3 nan people, but tho spirit of n\ ally is producing stimulntnc 
olfccts on tlio Mohammedans, who linao greatly fallen nwna from 
that zeal for knowledge which characterized the earlier ccntuiics of 
their faith 

Accurate statistics of any kind for S3rna cannot bo had , even Aren 
the area of tho land under cultiintion is iinknoivn Tho returns popn 
of iiopulntion me, nLCording to tho Tuikish official documents, lotion 
011I3 approximations. The total popuintioii mn} safely be put at 
loss than 2,000,000 , nn official cstunnto 111 1872 73 gaao 1,306,680, 
of whom 976,322 wore Mohammedans. Probabl}, however, this 
was nn under estimate Rcchis {Noiiv Giogr Umv , Pans, 1884) 
gia os the area of Syian ns 183,000 squaio kilom6tres (70,638 square 
iiiilcs) nnd tlio population ns 1,460,000 
From tho Egyptian and A853no Bnb3lonian monuments wo Icam Com 
thnt 111 ancient times ono of tho iinncipaf exports of S3Tia wns merco 
timbei , this has now cntircl} ceased But it continues to export nnd In 
wheat, and with good roads tlio amount could bo aoiy Inrgol} in dustt} 
creased Other articles of export nro silk cocoons, woof, hides, 
si»ngcs, nnd fruits (almonds, raisins, nnd tho like), tlio amounts of 
cotton, tobacco, and aviiio sent out of tho countiy nro small Tho 
011I3 good harbours nro those of Boyrout nnd Aloxnndrettn (Scan 
dorooii) Tho enrna an trade w ith tho East has almost oiitirel} ceased, 
and tho great trade routes from Damascus noithwnnls to Aleppo 
niid eastwards through tho waldonioss nro quite abandoned 'Jlio 
tralfic ivitli Arabia has ceased to be important, being limited to tho 
time of tho going and returning of tho great pilgrim caraann to 
Mocen, which continues to have its mustoi mg place nt Damascus 
Tho iintno industncs in silk, cotton, and wool hnio been almost 
eiitiioly destroyed by the import trade from Luropo The land is 
poor in niincmls, including coaly unter power also is deficient, so 
that tho introduction of European industries is attended with 
difliciiltios oieii apart from tho insecuriti of nlfaire, which forbids 
such exporimoiits ns tho iinproi cniciit of agriculture b} means of 
European cnpitnl As regards the cultuntion of the soil v ^a 
remains stable, but tho soil is becoming relative]} poorer, tlic 

vnliio of tho imports constnntl} gaming upon of 
/ffemlnrr —nittcr, Erdkunde ton Asm lol xvJI.parta 1 aiid ^rJIn, 
lSo4 65 BurcUuirdt, Trareti f»Si/rfnnncIrtf7/oJvteiK'i 
£0 Syrie d-avjonrdhvi, Paris, 18S1 i„,l 

Syriaand rhStdint, lortcr, -fitvlro" kremw' 

7r) may bo consiiltcil, and on Its tmde Bwlnjlncck \ bUdciihorst, yrff u. 
sdat&dcttUmgJur dik Jl tUhaadd, Vienna, 1673. W ) 
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SYRIAC LITERATURE 


T he literature of Sjna, as known to us at tlie present | 
day, IS, ivith the exception of translations from the 
Greek and some other languages, a Christian literature 
The wntings of the Syrian heathens, such as the so-called 
Sabians (see SABIA^s) of Harrftn, which were extant, at 
least in part, eien in the 13th century, ^ seem to have non 
wholly disappeared The begmnings of this literature are 
lost in the darkness of the earhest ages of Chnstianitj It 
was at its best from the 4th to the 8th century, and then 
gradually died awav, though it kept up a flickering exist- 
ence till the 14th century or even later IVo must own 
— and it IS well to make the confession at the outset — 
that the literature of Syna is, on the whole, not an attract- 
ive one. As Eenan said long ago,® the characteristic of 
the Syrians is a certain mediocrity They shone neither 
in war, nor in the arts, nor in science They altogether 
lacked the poetic fire of the older — ^we purposely emphasize 
the w ord — ^the older Hebrew s and of the Arabs But thej 
were apt enough as pupils of the Greeks , they assimilated 
and reproduced, adding little or nothing of their own 
There was no Al-Flrabi, no Ibn Sma, no Ibn Bushd, in 
the cloisters of Edessa, Ken neshre, or Nisibis Yet to the 
Syrians belongs the merit of having passed on the lore of 
ancient Greece to the Arabs, and therefore, as a matter 
of history, their hterature must always possess a certam 
amount of interest in the eyes of the modem student 
The Syrian Church never produced men who rose to the 
level of a Eusebius, a Gregory Hazianzen, a Basil, and a 
Chrysostom , but we may still be thankful to the plodding 
dihgence which has preserved for us in fairly good trans- 
lations many valuable works of Greek fathers which would 
otherwise hai e been lost And even Syria’s humble chroni- 
clers, such as John of Ephesus, Dionjsius of TellMahrC, 
and Bar-Hebiteus, deserve their meed of praise, seeing that, 
without them guidance, we should have known far less 
than we now know about the history of two important 
branches of the Eastern Church, besides losing much in- 
terestmg information as to the political events of the 
periods with which their annals are occupied 
As Synac literature commences with the Bible, we first bncfii 
onmerato the different ^ ersions of Hol> Scripture 

f PSsliitta (mopmati 

l^hvta), "the simple’ or “ plain version," the Synac vulgate 
™ or 10th conhiiT ® As to 

the Old Testament, neither the eimct time nor place of its tninsla 
tion is known , indeed, from certain differences of style and manner 

^® suppose It to be the work of 

ainorent liands, crtcnding over a considerable penod of tiraa It 
wo^d seem, however, as a n hole, to haie been a product of tho 
improbably a monument of the learning and 
seal of the Ciinstians of ^Edessa Possibly Jewish converts or e^n 
Jovre, took a wirt in ih for some hooks (such as the Pentateuch and 

I\(7vWh a coincidences S 

show 

normrlir® “ consultatiro share in this work ^eld 

not surprise us, nheu ne remember that Syrian fnthere such n, 
Aphraates, in the middle of the 4th conturv"^ and ® 

in the latter hilfof the 7th, had frS7rcco^rbkf 
to the scholars of the sy nagoguc X 4at Xnt 
rci ision may ha\ e been earned it is not casv to say bnt ,®'1”®“*’ 

ahleSbT^h“adiJtaVnef‘Ci^^ 

lu the beginmnir of the 4t7i o at Antioch 

S AnprtWico apud Spros, 1852, p 3 


certain, and may well rciwat tho yvords of Tlicodorc of llopmcstw 
in Ills commentary on Acphaniah i 0* iippiji ftwai -of-a tls plr 
TTjv Zvpbiv trap' 6 tov Si> vore nSi yip lyruartu pixP^ tBi riiptpoi oa-it 
Tori o&rot ierlv 

The canonical books of the Old Testament acconltng to the Cinomcal 
Pcshltti arc substantinlly those of the Hebrew BiMv In thvl>ooT.so{ 
Massorctic 51SS (see below), whether Kestomn or Tacobitc, tlicOMTcs 
books of Chronicles, 1 zra, and Kchcmiah arc jiav-nl oy er and in lami nt 
thcKc«tonnn the liook of Esther sl'o Hut, on the other Inntl, it 
must 1)0 noticed that all these books arc cited by Al)llnstc^, and 
that they all appear in the Codex Amlrosiamf< Of t iic Chronicles 

tlicro IS a MS of the Cth cciitniy in the Bntisli Mun um. Add 
17104 Esther appears m a volume of equal age (Add 140'>2) as 
one of the constituent parts of the “Book of 11010011 ," the others 
being Ruth, Susanna, .Tndithj and the history of Tliccla the dis 
ciplo of St Paul, which last is cxcbidcil fiom Biblical MSS Tlic 
oldest dated MS of any portion of the Old Testament at jirosent 
knowai to us is Add 14125 in the Bntisli Ihisenm (Gen , fjcod , 

Knm , Dent), fmiisenbed nt Amid by a deacon named lohn in 4C i 
The dcutoro canonical books or npocry])lin, translnled by differ Ajx)- 
ent hands from the Greek,* are nearly the same ns in the IjW *mq>lia 
Tlic Codex Amhronanm,' for cvnmjilc, contains M isdom, the I pistle 
of Jeremiah, and two kpistlcs of Baruch , the Song of the '1 hrec 
Children, Bel and the Dragon, and Susanna , ludith Sinicides or 
Fcclcaiasticus , the Aj>ocal\q>so of Bamch , the fourth hook of 
P^dms , and five hooks of the Mncc.aliers, the fourth lieing the 
history of Samonaand hcrsonsnitd the fifth Jo.'v'p^i dt liello Judatco 
Itb, ri * To these must ho added from other MbS the first or third 
book of Esdras;, the book of Tobit, and the prayer of Manassis 
Of the first book of the Maccabees two rcccneious nro extant, as far 
os chap XIV 24 The book of Tohit presents the text of the IA\ 
ns far ns chap y u 11 * 

Tlie canonical books of the K cyv Testament are the four Gospels, Canon 
the Acts of the Apostles (to which ore annesed the three catholic leal 
epistles, yiz.. Tames, 1 Peter, and 1 Tohn), and the fourteen epistlisliooks oi 
of St Paul Tlie shorter apostolic epistles, mz , 2 nnd 3 lohn, 2 VewTes 
Peter, and Jndc, nnd the Aiiocalypse of St John, yven. rcjcctcil by tanient 
tho early Svianu Church ** 

As to tho PCshittu y crsioa of the Gospels (P;, a y nnety of critical Tatiau * 
questions arise when yyo consider it in coimcMon with two other />i<t 

tk® ■0"’ (c»soro» of Tntmn (T) nnd tho Curelonian GoipeUfessat 11 
(Sc) “ Tntmn, the fncud of Tustm iinrtvr, afterwards connteil a nnd tie 
heretic, composed out of the four Gosjm,1s a yiork whuh rtccived Cnivton 
the title of T4 5t4 rtardpur tiaTyfXioi, in Syriai, more hnefiy lan 
Dia (easarSn, or Era7igehon da MCialU/i, “the Gospd of tli*e OosjieK 
Mixed ” It IS a subject of controversy whether Tntian wrote 
this work in Greek or in Synac, and yyhethcr he conipiKd it Irom 
[ the Grcck^Gosnels or from n proyaous Synac y crsion Aeconling 
to Zahn*® and Bocthgen,** the author’s language yens Svnnc, Ins 
I sources Greek They liohl that this yras the only Gospel in 
use in the Syrian Cliurdi for iic,arly a cuitun but that nliout 
the year 250, under the innucncc ofMestern M^S of tho Gicik 


j. uirum A>or(i jiiiHwincca, ^ol vii 

* Some scholars, such as P dc Laganle and Bickdl, think that 
icoIeslBsticns was translated from the lost Hebrew text 

SeeCeriani, jl/ojnwicnm &Tcrorf 2 >ro/<i«<r, yol 1 facce 1 2 vol 

y fascc 12 P de Lagordc, Libn ^ el Te^t Ajwrvpht Spnnre 

reproduced at ’ffllan bj the process of photo htliognipby 
under tliedircction of the Rc\ Dr A M Cenani, 5 jnrls, lS7o foil 

nr r J rilircbbeatlinlel, 

® Kottek, Berlin, 1SS6 , only capp 1 and 2 

sn of DcLagarde's edition 

TvUirWf editions of the Pisliltta an. contained in the Paris 

L'*®, polyglolt of Walton, to which 

The^M TWrf'™ ‘k® ireplaqloUon of Edmund Castcll 

18oe°f<fr ^J*® "P®®>^Pka) was edited by S Lee In 

Tertament oM 89« >s frequently bound up with the Kew 

ol^^ T ‘'‘® ^*®" was that 

^ ^nrnnstad, yyitb tho help of Moscs. of AlSrdin (Vienna, ISIfil 

®"""' <»<’. 3 tats 

Sclinars admimw’o V ^ ^nowai To the last nanictl belongs 

~naner^^w Conconlanlmh The Amenchn 

Smentf if P«Wwh®d both the Old and Neyv 

lntt«Tri84C ^ke 

ot the >o..r Com 2s in .We, 
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text (■sccAYe'stcott and llorl, The Xttc Talamcni tn the Original 
Grcxl, Introd , §§ IIS, 214), a rerJon of "the Separate Gospels,*' 

J vanijtlion aa ^ItjiharrZiJti, was introduced ^ The translitor, ac 
cordini? to Itaetligen * made use of T as far ns lie conld , and of 
this tezt 1% in the opinion of these schohrs, the rolitan siir 
mal in onr dais *1110 cMilence fo*- this aicw does not, however, 
npjicar to he coiichi^iic Ir «ceiii® that a S\nac veisioii of the 
four Gospel®, as avoll aa of tlio otlier parts of the Non Tebtanicnt, 
must hn\e existed in the 2d centun, pcihnps eieii before the 
atrsiou of tlie Old Tistanunt From this Tatian max base com- 
piled In- Jha test iron or ho nm ha\e written that work in Greek 
and other- ina\ hi\e done it into Sanac Be that a- it nia\, 

T certainh gamed creat popularita iii the earh Sanaii Church, 
and aliiinst «uiHr-oded tlie Separate Gospels Aphraates quoted 
It*, Ephraim wrote a toininenfan upon it^ the Doclrint of 
Aadai or Adda u- (in its present shape a avork of the latter half of 
the 4th ccntunl transfers it to the n}>ostolic tunes*, Bahbulu, 
bishop ol J-de-Cvi (411 13")), promulgated an order that “the priests 
ami deacons should take care that in e\cr\ church there should 
1^ a copv of the Separate Gospels (Hraitgelton da J/tphants/tC), 
and that it ®hoiild be read”'', and TJicodoret, bishop of Ciirh ns 
(423 4^7), swept up more than two hundrcil copies of it in the 
churehes of his dioee®c, and introduced the four Gospels in their 
place ra "uT fmyjrNurrtir aj'Tt«nr)a')0» teayyAio. Ihe 

result of the-e and similar well meant efforts is that not a single 
copv of T iias come dowai to our times * Both Aphraates and 
Fphraini, however, made use of the Seiearate Gosfiels The foroitr 
seems to Imvc oinploied a text whien Bacthgen calls a slight] i 
revised form of Sc (eg ed , p <>5) , wo would rather sneak of it 
as n revised form of the old Sjnac Goswls of the 2d Centura 
Tlic latter made use of a uior thorough Edcssene reaisioii, closela 
awiwoaching in form to if not identical wafli, F (Bacthgen, p **5 , 

Zahu, p. 63) Our oldc-t MSS of V are, howeier, mote than a 
hundred a ears later than Ejihrums time M"c eaiinot, therefore, 
expect a erv imiaortaiit textual results from the collation of ca cn 
such MSS as Add 14470, 14453, 1445‘>, ff 1-66, and If 117, in 
the British Muse'um, nil of winch mar he safela asenbed to the 
latter mrt of the 5th or the beginning of the 6tli centim Earlv 
in the Sth centun RalMll, Whop of Edessa, the mended 

correspondent of Cl rilolAlD5nndna,oecuiu(Hllurasclf with trans 

lating the liew Testament out of the Greek into theSTOac, l)ecausc 
of lU vanations exactla as it was”* Thu. probabla means, as 
has Wn sugge»te')l bi Kestlo. thntRabbuVa undertook a rea won 
of the Sinac text acconling to a Greek MS inW po^«- 

sion, that u, to s.a\, still turther as=uuilated I of that daa to a 
Greek fnoasibli, from Ins connexion anth t ml, Alcsandnan) text 
IVc do not as act know, however, whetlicr this, reva'^on wasmewlx 
a private effort, or what influence, if ana , it cxcreised onthc hi^torv 
of P , more likela it was a fivs.t step in the ^rcction of the I Inloxcn- 
mu version (see Klow) The result of these successive rei-wons 
as regards Sc has been that it sura ii cs one imitilat^ c^cx, 

and that written at comparative! v so late a date ns 450 4 j 6, a 

phenomenon which has its parallel in the case the Itala codex c 
of the Gospels, copied in the 11th centun The greater part of 
this aolume is in the British Mii-eum (AdiH4451l , but there are 
three leave® of it m the roial libran at Ikrliii foiaiung the fli- 
lea wsof tlie3r<i marked Orient Quart 5S5 - Crowfoolsnttcmpt 

I 1 W."asit b^tfcnntVeh^d’orSoGeM-ol 

rJifoilioftietaaS Eehraerm, acmee, 1^ 0 

- rWIlip^s edition, r Qis,l 1~ , ^ 

r s Ti tmtr I ivri Eal i'jt q i Fdt^vm Hdri nliorunjof epera «f« (i, ed 
J Osfool, ISJ p SCO, 3 

1,0 . /rtftr.r-V' lir See also Crasca- article 

ticnIarP repardine * ni CaidlnaV Pittas 4nalerM Nicra 

1. that of. he ordmara K Idtta 

M TV^ole of U 0*?^ »a" sf^nst 1 

r^’;:^''xJoae“wao^“c^v^^at^ 

^ “oirap'i eadsts » lit lias d^cntel, Vn,u*R? and tio. » dated 

,t iTwSiigh to Ifa tha^Mr Ctmrfoot died on ISdi 

^^irSc^VrlcM CatalMW P J* IktHn Academa for Joh 1372, 
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to rctrandatc Sc into Greek is a failure [Fragmciita Evangel 
lSrO-72) , Baethgen's anirk (Etxingelienfragincnle, kc ) will i 
baps he found more safisfnctorv 

ihe scholars of the Sionoplivsite branch of the Sman Chu 
were, however, ba no means satisfied even inth the revised t 
of P, and demanded a j et more accurate reproduction of the Gr 
text in use among them ALCordingB Akseniia or rinloxeii 
bishop of Mnbbogh (485 bin), undertook to satisfv this want, i 
with the assistanct ofhis chorcpi-copus, Polvtarp, produced a lite 
translation of the whole Bible in fbe 3 car 60S ’* This seems 
first to haa e met mth considerable ijipronl , Closes of AggTl, 
caanipk, who flourished from 550 to S/O,*-* refers to tho version 
the New Testament and of tho Psalms evident]} ns tlit stand' 
a\ ork of the dal ** But it was in its turn superseded bi two la 
revisions, and MSS of it arc now ven rare Pomons of Isai 
survive in the British Museum, Add 17106, IT 74-87,*® and t 
text of the Gospels in tho codex A. 2, IS of the Bibliouca A 
gelica at Rome, of the 11th or 12th centnrv,*" and perhaps also 
thcBeimt(Be3ront)AIS destnbed bv tht Rev Isaac H Hall . 
tlie bcgiiimug of the 7th centun tho work of retrauslation ai 
revision wns again taken in hand hi the Moiiophvsites, tht see 
of their labours being tho different com cuts in the ueighboe 
hood of Alcaandria There, in the years 616 617,** Paul, bishi 
of Telia dhC Manzelath or Constanbna, undertook a lersion of t' 
heiaplar text of the LXX at the request of tho patnaixh Ath 
iiasiu® I “ Of parts of this maui MSS aie extant in the Bntr 
31tisemu and the Bibliothequc Kahonalo at Pans, and the Bibli 
teta Ambrosianaat Xlilon possesses the second volume of a codex 
tho entire ivork, which has been reproduced bv photo hthograpl 
under the direction of Cenani ** Ihis version not onli exhibi 
the asterisks and obeli of Ongen’s text of tbo LXX , but tl 
maiginal notes contain mam readings of the other Greek trail 
iatons, which lave been largih utilized by Field m his noble wor 
Origz-ttis Mcxaploniin qua; siipcr^iint (2 vols , Oxford, 1875) A 
the same tinio and plate the Xew Testament of Philoxeuus wn 
thorougldi revised b\ Thomas of HarUl or Heraelea,® bishop c 
Mabbdgii,'* who, being driven from his diocese, betook himself t 
Vlcxandna ami worked there m the convent of St Anton} at th 
Enaton (or Xino mile iillage) » This a ersion comnnsM not onl- 
all the books contained in the Pishitfl but also tho four shortc 
epistles ® The laiisc of another century brings us to the las 
attempt at a revision of the Old Testament lu tho Monophysiti 
Chureh Jacob, bishop of Edessa, undertook, w hen liniig m retire 
iiu-Ut in. the convent of Till Adda or Toledo, ** in tOi lO'i, to revise 
the text of the PCshitti with tlu, help of the Greek veisioiis at lu- 
disposal,* thus luoducing a curious eclectic or patihn ork text O 
tins work thin, are but five volumes extaut in Euroje, four ol 
which came from the Xitnan Desert and form parts of a set whieli 
w IS written m the v ears 71» 720 It would seem, tbereforc, nev cr 

to have attained populatltv ** 1 w , 1 i , 

One otlur v eraion remains to l)e noticed, namely, that used m 

1» Asseraaiil, JliWiisIiffa Oritnliilw ii ^ 

is /6irf , fl S3 , GntiU, lUntUco ill della JS. Jteademin dt, IiiiKi M»\ and 

/V f Too al.ae. naea 


rn n^c'iorsoflieromllr.^’i ^ajilmwoi i'”*,,., Ko ' j Gcnmn, 

Kfonpns in tlw unlv^-xU' Iibra^. 

11 n Then, is a fine its of tli« ver-mu ii w , 


T«# l^C'^ V 27, »ud Vontu 'wj. lu a®™ -I** 

M^wiin /rf«sf VI* __ 
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Mall ito tlio Clinstwn pojmlation of the Mnlkito (Greek) Churoli in Pales 
Tcr'lon tine, nntten in an Aramnic dialect more akin to the langnago of 
the Tcnish Targfinis than to that of the PeshIttS.* A leotionary 
Loutainiiig largo portions of the Gospels in this dialect ivas de 
scribed b\ Asaciiiani in the catalogne of the Vatican libmry,- 
studicd hi Adler, * and edited by (%nnt Fr Miuiscalchi Enzzo 
under the title of EmngeUanwn Eierosohmitaniim (2 lols, 
\crona, 18C1 04) It was 'wnttcn in a convent at a place called 
Abud,'* not icry fir from Jerusalem, in the year 1030, and the 
scribe claims to hare copied snndiy other service bool^ for the 
use of his church (see Assemani, eU , p 102) Fragments of 
other cianmhana hive been published by Land, from MSS at 
I ondon and St Petersburg, in nis ^need 5yr, iv pp 114162, 
21') 222 of the Acts of the Apostles, p 168 , and of the Old 
Trstinicnt (trinslatcd from the Greek), pp 103 110, 16B 167, 
222 223 At cording to the same authority (p 281), the calendar 
in the latican MS must haio been dmwn np about the middle 
of the ‘>th centurj Few, if any, of the extant fragments appear 
to lie of older date Noldckc places the origin of the version m the 
4tli or Oth century, ecrtainh not later than 600 (loe eit , p 625) ’ 
All the aboie tensions of the text of the Synac Bible according 
to the Creek are, as we have seen, the work of Monophysites, with 
the single exception of the last, which proceeded from the Malkites 
Tlie Ncstonan community obstinatoly adhered to the old Peshittii, 
and the solitarj attempt made to introduce a revised text among 
Mur them seems to Iiave been an utter failure Mar abha I ,« a convert 
sbha I ftom Foroastnamsm, who was catholicus from 636 to 652, went to 
Edcssa studied Greek there under a teacher named Thomas,’’ and 
iMth his help translated the whole of the Old Testament mto 
Sjrnc, and perhaps also the New This statement rests on tlie 
fiiitliont} of tho tiuthor of tlio JCitdh dl MajdcU (Man ibn Sulaiman,^ 
about tbe middio of tlio I2tli centair, supplemented and abndff^ 
by Amr ibii Mattii of Tirhun, who lived towards the middle of the 
14th centurv),® of Abhd Isho , bishop of Nisibis (died 1318), and 
1 Ilchtii ns (died 1286) , and there appears to be no reason to 
doubt tbcir word 

Tcimons of Holy Senpture no 
ctieMbS must devote a few worts to tho Massorotic MSS of the Nostormns 
imd lacobita^ In the year 1721 Assemani made mention m tho 
f Onentalu (lu 283), on tho authority of Bar Hebneus m 

the Aumr ItazS, of a vcrsio Karhtplmsis, hoc eat Montana, ona 
i iddictt incoltc montmm ntnutur ” « About the moaning of tfee 
w "1“” “'I'l oomo searched for MSS of the alleged 

cuSbv“thc"li2bt" f ^ weman (afterwards cardinal), 

fn 400 son * of anothcrTiassara m the Bibhotheea OnmUdia 

« 1 1 ^"i in Cod Vat dm a < 100 ^ 0 ? 

trlr ^ ° ’*^ **^' ® ^ Karkapbensian yeraion Later ro 

^ Karkapbensian tradition, of nbicli 

of Kill nXr„, monastery 


f ” 537 r”" " """’"'imitann, Copen 


V.]„ 1"?"“ 'lortln p'Srr”" " 

jW < r a fi n- ]i\ nius (pn uj lisl iiipao5^„feVw*^ byLni„n(.on 

•"‘•oero.n hMJsVliI 3 1 

&cla , 


.PP C 7 
Abbeloos 


ntidl.nin} J| S'* MaHln V 
» MftUfn T-Irr;” pp. 2&4 

In '“Ssrten. Pori, 

»t Menopotninfa deRcmiX™ 0) hoc cat, 

^ iconx is?.^ n Tit It o!*_* . 


rlA 

«• ^«rA( 


» /nrrrvi/ffifjj * m «« imtui 


before thej were passed on to the higher classes of the eslGlayt' 
ImdhOkBoimdltSpMne, that is, the professors of exegesis and doctors 
of theologj The more difficult, worts and phrases of Senpture 
were mndnally collected and written doivn so as to form “ collect 
anea," lulXdfS dha sMmahe, or “fasoionli,” JnirrasS dha sliSmaJii, 
and the union of these composed a IBth&bhS dha USrdyStM, or “book 
of readings,’ in which it was shown by means of \ owe! points and 
other sims lion each word was to be pronounced and accoutnated i® 

One sudi volume in tho Bntisli Museum (Add 12138, dated 889) 
represents the work of a Nestonan student m tho conicnt of Mar 
Gabnel at Harrun i® , but the other MSS extant in the dilTcrent 
libraries of Europe®® are of Jacobite origm and have a common 
sonree, the scholastic tradition of the convent of Harkaphetbu, or 
“ the Skull,” at the village of Magbdal oi Mijdal near Kesh- ainii 
or Bus am "i Such are, for example. Cod Vat, No clii , now 
elm., described by Assemani {Oalal , iii 287) and Wiseman (Nora 
Syr , p 161), Cod. Pans, Ancien fonds 142, described by Eoten 
berg (fiaial , p SO, No 64) and Martin {Tradttton Karl aphienne, 
p 36) , Cod Bnt Mus Add 7188, described by Bosen [Catal , 
p 64, No xln.), and 12178, desenbed by Wnglit {Caial , p JOS) 

From these and similar MSS , as well as from the words of Bar- 
Hebncns,“ it appears tiiat the Karkephaye were the monks of the 
convent of Karkaphetha , that they were Westerns or Occidentals, 
therefore Jacobites, and that one of thoir chief authorities, if not 
the actual originator of the coinpilatioiif tvob Jacob bishop of £^cssa« 
Accordingly, the margmal notes indicate various readings from 
Synac MSS , from the LXX , and from the Harklonsian version, 
as well 08 from different fathers and teachers ^ fo the collection 
of words Md phrases from Uie PesbittTi version is added in several 
of these MSS a similar, though shorter, collection from the Hark- 
lensitm version and from the pnneipal works of tho Greek fathers 
which were read m translations in the schools,®* followed by tracts 
on Afferent points of orthography, grammar and punctuation ®® 

+ 1 . dontero canonical hooks of Apo 

Testament Other apociypha maj now be noticed more cryphal 
hL^ ® r I version of Paul of Telia) , tho works. 

V a fragment of which has been 

J J®}* by Cemni (JAwwmen/a, voL ii fasc. 1, p ix ) , the Testament 
of Atkm- , the astory of Joseph and i^ath^Asenath), translated 
bj iloses of Aggel®^, the ^tory of Sauhenb, his Vizir Ahikar or 
Jl^ar, and his Disciple Nadlian ®® Many similar books exist m 

translated from lost Synac ongmals 
The namro of Damef and Ean “the senbe” are prefixed to late 
apocal^bc worlra,®® and even to almanacs containmg prognostica- 
m^t i ^ne list of apocrypha 

^nt M also tolerably oxtennvA We may mention Gie Broi- 
ewngehwn Jawbi , the Gospel of Thomas tho Israelite or of the 

j “onbed to St John tho Baptist , tho 

Apostles, such ns St John, St pZi^ 


Iiiir, r — ’ “*»-Q-POcai31weolStP anI " Others 

•taUent8liomd'lS[‘Bccon?&gm’tj^mInTo?lS-®TT of »ncli n 

inaj be seen troii the B o® s tlie 18‘k century, 

« npr-ss “ Intnd , p 291 

TOriop or ^rtHe^plitfra Md “Kf 
AtoiTi)T7jj),andSeTcrusofAntiocb(ffiwM«/«rt.rt^"’/ Phlloponus (the 
relating to the conneU of^tSi a sjTiodIcal 

5 I omraxvil Antioch) A fuller Hat Is given b> Assemani, 

Orthography, 
-7'“' * wa 

6 ■n'.S p 01 ^ to the Apocryphal Literatun 

° KfeS'-Ay/'afg.. »■. 

tyrltchen AlAen 
■■■■ Orient 2818, 
_J Society to 
1005 

, Xethma dhl 

,'“1."’™'“”’ 1805 vol Vi a«8 also tlio Journal 

lingerie in Heidenhelm . Hcrte«ahmcJ.rV» Iv p 189 sj. 
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Serrito* 

lvV)lv^ 


IvirAc- 

sanos 


Simeon 

bar 

M'r anil 
Mflir* 


of thc«o ajwcn'plin nre ctfnnt ni Anbie but the S\*nae onginilb 
Imc not ^ct \>i,en n'toieriil lo tho^e nn\ be adilotl such irorks 
*»« the Diiwvttl IT edited (nnommowsh) bj P de 

Lam^^e in extract- from the Coiuftiuttoii'i ^Iiwlolonm 

aaL-ilicd to Clement in the «anie inUtors ififmiiiT ./iiri- Stele* I 
jJn' 7 [)(’ 2 32, 1-1 00 and the Avtnn T .-//w'i>mri7777 inCuntona 
.lilt it J>>/i I'll S'liiJ leaf*, PIT 24~3~, tml sii Si 1 qiin rurin Fu.k'^ 
Ai tiq vundor the tiiK of iXy'nna Jiift/tf^ pn $2 44 
Into a di cni'tion ef the «i me e-book- of tlie Synin Chiircli in 
its ditfe rent eceti.— ^c«toriana Jaiobite-, JIaroiiite-, and Malkites 
— ire cannot hen inter' The bin. emimeranon of the itrions 
p-alnr- li.etionanii’, mt— <al- kc wonhl far exceed otir present 
limit- The oIdc.«r S\ti ie p-alrer in our Euroi>i an collcetiom. is not 
earlier than 1)00 (Rnt tin- Wd IHIO) aiulthcsenesoflection- 
ani- commeiue- inth the frh emtiin Of anapliorx or Imn^es 
it nonld be ci«\ to spvifi some sixfi - The oldest of all is a 
friijnunt of tin. anaphora of Diodonis of lirsii- (in the Ilnti-h 
Museum Add ft 20, 21), of the oth centun, which has 

Iv ill cditcvl and traii-lateil bi Ihckoll * 

Jle-idt- the vtr-ions of IIoli M'rit and other works eniimeratid 
aboil the litemtun: of Sin i lompri-cs n inst nmouiit of matter, 
intiTx-tint: not nicndi to tin. Onentali-t but also to the classical 
scholar the thioloirian and the hi-tonan Some {wrtions of this 
literatim, we must non cndeai oiir to (rtss nmlLr renew 
The loll’ sones of Si nan imti-- is headed bi the name of Bar 
Pai-Tui or Birdo-ino- “the list of the Gnostics "* lie was bom 
at Pdi — .1 on 11th Tull la-1,* and seems to liaie been the son of 
lu itlien pinnl* of rank Of the manner of lus eonvctsion to 
^ j\risti iiiitv, mid. how he came to diviate from orthotloxi, wc an. 
iininfonncil part ofhishfi he sinntnr the court of Fdcssa, thenlie 
Ktook himsilf as a mi-ionarx to the nidi mountaineers of Armcma, 
and finilh settled doiin in the fortress of Amiim, where he prob 
nbli remained till his death in 22i« He wrote wi are told, a 
IIi<ton/ er'Ar u m. iihich Moses of Choieni used in a Gtick trans 
lation /Tom i u in I'c h dira coi ipib d from the oral mfonnation 
which he obtained from an Indian imlxvssx passing tbrougli Edessa 
on u- wai to the Rmnan imirt , and politnical treatises against 
the roll theism of the boatbens and the dualism ot Marcion He 
and hi- son Hamionius wen jwot- and their bxmns were grwtlx 
admtn’d and unit itoil 1 mu Fidiraim wild not help admitting 
th'ir mint- whil-t he tiiilid them Of thc-i work^ however, 
onli a few fngmoiits have b eu prisi^ bx later wntxre The 
faniou- dialogue nffl a/taeuhvt or IK FitIo, wludv the J” 
antiqmti has unammon-lv asi nbed to BaTde».ini», realitx 

coinposk bi his disi.ple Philip, and doubtless presents us with 
anat^nrato acionnt of lus masters teadnng 'f 

A*t'/,<tWiT rf/''A'<uno'’ ar Jtf ritCiVhS (The Book of the laws of 

‘’'bf Sn'iuou Kar Sibbl’e- t ‘tbe Dier- Son’), bishop of Selcueia 
and Ctesiphon, and Milh'-, bishop olSu-a, we 
the faet of their nnrfmlom in 

tims bi ‘’iribhCr or Sawr II , nliieh lieirui «i OS'* 34\) fcinxeon 
Jiaaidbx 'Abhd-isbo' to haio xiTitten “epistle-, vrbich se,.in 
lo b' no longer e atant To bun are al-o as,.nbed sundn lix inns 

and a work entitled KithVihii rf/j ^Mii/aM<i (The 
Faihcvt.', which accotvhng to Saehau, treate of the heaxenlx and 
carthiv lucranliv** The iinnngs of ^lilies an. stated bi Abhd 
— 1 ,, TX rlipa Jr, irr i' w (’•' 4” '^‘>11 Oiifi i? S' < v, MU je IS:: <■» re- 

r, «.r t rir^v 'S vi.*. BoaK 1.4^0 Ri-Jors, 

I "10 2voV rarii ino Flfenl^ -ew" .v<,orwus «rtt IV.r 

lit-n fj O'"' El oml rf, ^e _ o-il 

C, Pnf.'i Vc,rans,U^.AntwciT. 

"comr also KcaU 
-a ext, ISII? ^ mi. aea 

*'§’^'w-C 1*^- ,»,ppiCxn--’ TtLSvTuenstJspitmnrP VC 3svit 
«-* ri- ric-. ISeS nn.anfiW r n'-.. - ^ 

c,\^w- i'l » Halm Rrow-c. ( • ml'Au^ 

Iktr n p’ncis Ilia birth m 1J4 

b tUr nebreii**s OroT rcr? J 


islio' (fot, ctl ) to have been "epistles and discourses (mCmre) on 
various subjects ", but of these time has also robbcii us. 

The name of Jacob (or St James) of Iiisibis'* is fir more widely Jacob 
known As bishop of that citi ho irns present at tlio conned of Nispi 
Ifica'a He lived to intness the ontbreak of war betireeu the 
Bomnns and the Brr-nns and is said to Imi e dclii cred the citv 
bi Ills pmiers from the latter po'ier He dud in the «ame icar 

^33$) '* ’In him ]iaa he* li asi.nbml. nn flu niitlirtiala nf fit nnnthna 


'nura iiaiiu iiii; j iiiir rvner xxi: (iiiii in iiie' <31110 loar 
, . , lo him has been asenbtal, on the nntlionti of Gennadms 
of Marseilles I' and of the am rent xkvmeman version,'^ a collection 

^ .^r 1 A 1.. 1 ... I ... s 



01 iiiarseiiies- ana. oi me nuiienr xvrmenian yersion,'' a coiicxlton 
of homilies, the biTjac text of which has onlv been new end and 
published within the last fen xear- George, bishop of the Anb 
tnbes, writing ti' a fnend in the icar 714, is airare that the author 
ivas a certain “Ptr-iaii sage,’ fnilUma J’/innaia, and discusses 
his date and position m the cimreh,'® but does not think of idcnti- 
fi ing him with Tacob of Hisibis. Later writer- are bctte r informed 
Ihr-llobrxns knoim tlic name of Pbarludh os the author Aphn- 
'Abhd i-hfi’ gtics the cUkr fonnof Anlirahat or V^paa-ijr-*, and ates 
he IS also cited hi name bv I lias of Kisihis (lltb centurv) in his 
Cltronttli ~ The real author of the twen^-two alpliabctieal Hoim 
lu* and the Seu irate homdv “On the Cluster’ is non therefore, 
kiiomi to have Weii Aphraates, a Persian Christian, who took the 
name of Taeob, and iias siibscqiientll famon- as “the Persian sage ’ 

He iiais probabh bishop of the coiivout of Mir Mattheii near 
Itlosiil ami composed lus works, ns he himself tells u-, in the icars 
33/, 344, and 34a, during the great perseeution uiuler Sapor II “ 

A jnmor contemporarr of xVphraates ivas Ephraim,-* commonlv Ephr» 
called Epliroem Smts “the prophet of the SiTian-,’ the most Situs 
celebrated father of the Sinaii Chureli ami certamli one of its 
most voluminons and iiadclv road wnteiv. He in- bom of heathen 
parents at Xisibi-, hut became the mipil of the bishop Taemh, and 
linisbcil bis cilucation at Edessa The ineidents, of Jiib cm-cr are 
too Well kiionii to neeel recapitulation hcre^ IIis eleath took 
place in Tune 37o '* His uorks hare been largeli tnnshted into 
Grcck.s' Armenian, Coptic, Arabic, and Etbiopie =* Thci consist 
of commentaries on tbe SunpUms, exim-itori sermons and a vast 
mass of metneal bomilics and himn- on everv vanetr of theologi- 
cal subiect ® Manv of these last are composed iti Im. favountc 
seven-si liable metre, lu stanzas of difftrent length but lie fre 
oucntlx’ used other metres and mixcil stropbie arnusements « 

Of Ephraim s conmicntancs on the Old Testament but little has 
naclieHl us in tbo original Si me « Jlost of nhat has bi^ii pnb 
hshed lU Ephroun Ojnm Sifr voK i and ii , is de nre d from a 
larce Gi/e m Fettn m, ewnpilcd bi oiu St'icni- a monk of Eilessa, 
in h61 ** Of b\s couinientan on tne Put (< xwroi , presiTTcu onlv in 
an earli xVmicmau translation, wc bale siioken aboie (p 8- a). In 
the SAinc lancuage there u. extant a transmion of Ins eoninieiiHn 
ortirrmlumeputles* Vol m of the Bomm eelitm,. e-ontains 
some c.xcgetical ili-conrsei, (pix 3l0-S'*a\ the immlwr of whieh has 
l^en Si iiuteu-ed bi oVerbe'ek (5 Ecfiniem, Sori, kc IW 
&f«efa, w 74 104) III the same work mil be found tiio of the 
dJ-eoureia^mst earli bennies addn's.ed to lli ixatni- ami Bomnns 
(pp 2173, corap Bright, Ciitol p i60 eol A two traet- on 
tHe lor e of the Mo-t Uigb (Pix 103-112> and tb e op»'tl;_t;^ 

Jvol -ipln* TtiSee tlSa (cat au-eo rcr-a >i(rellip, I Biador 

r.r«*.(P0,l ’<>,) m PionwittsofTilI 

*'r«kbli<liolb% Y Amti'icUi (Borne TTsti with a Latm transbtton, an^^ 

I ■•ssviisr.'JS." Pisl' ’*“• 

5-f -a 
^ rfA'SM 

5en ntn, 1'" , P^ P „/ .ee riwloncxl laUnt of FpUnmi w 

firiish coiUdJnapeofitftomtlwiseimreaw ) t ici 14" W 1 »1 „ 

CSSitRP I M)»- n, I 11 r.ni XieiX IntiA p. 'U Hir Svrian 

C TJKitx. toT BlcVeklJ fiuir ftvt my u tC^t 

line consists ef a ^ i umnUoinl rime wliteli tn-t 

ke In tl'e eW”' m Uontiis BDe’or l>tb centnre> 

appears, w Vtexks ami -Vnl« c' iplol •*> 

Ihniteei but nxeil cs and file 1 aies if Gines.s tn t >1 

SI CK-ncsisarol ' 
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S3 See Blckell Ctnipa: «f, P I® 



E R A T U R E [4TncENT- 

tho luvnsion of ttio Iluns,"’^ itt 


na hoving a ml liistonoal interes^ are tlie fwof TliJ lioh Church ? A year is not jet at an cud since tlity 

LtS of fte SritTbiahops and of <^^aeent cibea J as took place in SnsJ® and ^.s iKiem 

iSr HanTit. Edessa, and Harran). were ‘=°X^’870 ofthi^ Suit have been ivnttcn in the foUoum- jcar (39C) The ftu re 
Bickell (Intod . P 6 «3 ), betneon the ^ xmtinga^of Cj-nllona ’« '“’•"‘"f 


,hn„ta » AlarCT quantity of hitherto unpublished matter 
contained in Lamy^ S Ephrami Syn Ilipnni et 
188i and vol il,^ 886.-« 3, fifteen »" TsftSTPtilnr fot 


translated by lum in Thalhofer s Bibhothcl, 41, pp 9 C3 

1882, anuvoi n., looo, — oi/ , — - T>«'J+ii>ti1nf for is indinod to idcntifj this Cynllona with anotticr nritcr oi tnc 

discourse on our Lord, several metaMl ®® ^g„^yi hymns same period, 'AbhsamjS, a priest of Edessa, Fplirainis sister s A ib 

Passion week, the ResniieotioT^ and m the (fnici Sn and a pupil of Zenobius , but Ins reasons do not seem to us smija 

on thePassover orunleavened “ Ws^ul suffiewnt ho Chron Edm (E 0 , i. 401) states that Abhsamjn 

fixion, aeU of Ephraini from tlm Perm ^ j,,, 1 , ou the ™n of the 


■nt. Ac. The so-cauea l esiamcni, ui 

.a the Opera Graven, ^ pP f 5 410 (ynth^oustmimSP 
4331 and aaain by Overbeck (op cit , pp 137 loo) 

Ephraim’s Hotwithstandmg his vast fecundity and ^t “ j 

■Bunils theoloBical writer, Ephraim seems not to have had any P’lP^ 
^ ^ worK take his place In the Testar^M wejmd 

with liiBh commendation the names of Abhd, Abraham, Simeon, 
Mart o^Vl. and Zenobius of G^« to whom ^ve ^y/^d 
Isaao^ andTacob « Two, on the other hand, are named with de 
cided reprobation os heretics, namely, “ 

Pouhnus^ (nauXiKos) and Arwadh or Arwat ® Of these, Abha is 
cited by later writers and compilers as the author of a comment^ 
4.iia ii/MinAifl. n ^iiafykiiTAA on Job. and an exposition of ra xin_ 


fwSft,™ Tie’S!:™ ir2;iiiS.aaiS («») .,,a 

flourished, who “composed many discourses in the (hoptimjllabic) 
metro of Mar Ephraim" on the invasion of the lluns.* Ihnt 
'Abhsamyn may have taken the name of Cjnllona at hm ordination 
IS of course possible, but it seems strange that none of these three 
writers should have mentioned it, if such n ere the case On Bar 
Hebneus’s statement regarding the metro winch lie used iii Ins 
discourses wo do not insist , he might cosilj make a inistaki. in 

such a matter ^ , , . , , . 

During the latter part of the 4th century, too, there Incd in Abbot 
the island of Cyprus the abbot Gregory, who appears to hn\ o been Gregory 


L .Ai,i.ir,.T^'ii «« bnvin<rwntten •‘madhrSOiS ormotnoal homi head of the SyTonc ^ftang monks in the 


by 'Abhd lalio'” as havmg written “madhrSshS or 
lies, discourses agamst inquirers, disputations a^^t Maroion, 
and a trcatiso concerning believera and the creed* Zenobius, 
who was deacon of the ohnreh of Edessa, accord^ to the same 
authonty,“ composed treatises against Marcion and Famphylius (r), 
b^des sundry epistles He Xvas also the teacher of Isaac of 
Antioch, of whom we shall speak shortly , , „ , ^ 

Balaiand Bettor known than any of these disciples of Ephraim are two 
Oyiil wntera who belong to the close of this century and the bwmniug 

15n5. of the next, Balai and Cynllona The date of Balai or Balteua, 

chorepiscopus (as it seems) of the diocese of Aleppo, is fixed by his 
bemg mentioned hj Bar Hobneua ** after Ephraim, but before the 
time of the council of Ephesus (431) Acacins, bishop of Aleppo, 
whom he celebrates lu one of his poems, must therefore, as Bickcll 
says,*'* be the same Acacius who had a share in oonvertuig Babbulrv 
to Clinsfaamty,** and died at an extreme old age (it is said 110 
years) in 432 His favonnte metre was the pentasyllable, which 
U known by Ins name, as the heptasyllabio by 'that of Ephraim, 
and the twelve syllable line by that of Jacob of Seriigh Somo of 
his poems have been edited by Overbook in tho often cited collection 
S Ephraenn Syn, Ac,, Opera Seleeta, pp 251 336, namely, a poem 
on the dedication of the newly bmlt enureb in the town of Ken 
neshnn (Kinncsnnl, five yiocnis m praise of Acacius, the late 
bishop of Aleppo, tne first and eighth homilies on the history of 
Joseph, specimens of prayers, ana a fragment on tlie death of 
Aaron ’• CynllSna composed a poem “on the locnsts, and on 


1 The lost hptia (P 3 j 1) is geuulnc, os the very Ihct ot Its being an acrostic 

■ ' • 1 iioiniiy on the baii- 

■■.lodclJ). 

— »J * Hwntio UHV| AJSlACUf XOV9 VOVC X»<V | L 149, col, 1 Ko 

81) iTmumtnia Syrfoea aPtmanls Coid coUecta, L 4 0 , loa cit. No 30). 

Ztngerle lias lendcred taany of Ephraim s irorlm Into German t.g , Du hettlge 
ihiv dcT Syrtr Ocaange det h Kirdimraien Ephrmm, 1833 Gaange gegm die 
CrulAer vlir die GthtlmnUte Gottee \S3i Feetlcrame aia Libanona Garten 1848, 
Prs h Klrthenmlera Efhraem avagevBMte Schriflen, aiu d GHediitAen and 
Svruehen luberset-t 6 rels. 2d od., 1848-47 , Die Medea da h. E^raein gegen du 
Eel rr,lB50 Medtndah E^raemdaSyTtreMberSeJbatixrdaugnungwideinaaine 
l/ticnsinisc, mtt cintm Lriefe duaelicn an Einaitdler, 1871 Translations Into 
riisllsh have been attempted though anUi less success b) Morris (Selert irorls 
0/ 0 FjJira'in Mie iivrian, 1847) and Uiugcss (Select Metrical Mumiu and llomtlia 
cf Iptracm Svnis 18o3 , The Mepenianee qf Einerih, io., 1S83). 
s Comp Bickell Conajtedus, i) 28 note 21 < 8cc B.0 i 141, No 8 

* Tliat it has been interpolated bj a later hand Is shoira bj the long and 
pu^aclesa dlim^saion on Moses and Fliamob (Op, Gr , il 40d) and the storj 
of Lainprotato flt tlic end (find, p, 400)) as also oj the stanzas rcgaidinc tiie 
yinc wlilch Ephraim saw Rrormp out of his mouth when ho >ra» an Infiinfc 
(ihid P JOS). 8 n 0 , L SS 144 7 IDW . 1 105 

» ‘aie IVritbt, Cbta? p 002, col 2 'Vo Sa 

9 Ako ivrittcn c^Qj j] =XniIit and u^Jol=™i See Oicrbeoks tort, 

p 147, and the aarinnia p Tax. The name seems to have been iionelessly 
comintcd b\ the senbes w Sec Wrifcht, Cntal , np. 831 cob l and 1002, col 1 
11 AO, ill 1,1-0 i-ltfid.llC8 iii 1 48 

” In a paaaaee cited ba Aaseraanl M.0 , i 160. CordSlil (Liber Thea. pn 
2 j 27)1 laces BaloTs death In 4 (j 0 but gives, os usnol, no anthontv This sOTms 

too late 

14 Coitapeelut p 21 Tlialhofcr MlNiothel der Kireihenrater, 41, p 08 
« Overliecl. S FphmemtSyrl Me., Opera Seleeta p 102,1 20 
18 See also Weiilg Sehela Sytiaat Chreatamathia pp. 100-102 . Bickell. (S)n 
^«cfii>, p 40, note o Tlialhorer Bitliothd, 41, ic 07, and 44 


fnendly relations with Epiphamns, afterwards bishop of Sakinis 
or Constantin (367-403), and a monk named Theodore To these 
are addressed several of his discourses and letters , others are 
general exhortations to the monks iiiuler his charge.-® Tlio ilis 
courses seem to bo only portions ot a work on tho monastic Me, 
which has not como dorni to us in a complete form, tho “hook 
mentioned by 'Abhd isho ' m E 0 , in 1, 191 , In the letters ho 
addresses Epiphamus as an older man speaking with authonty 
to a younger, it is to be presumed, theiofoie, tlmt they were 
written before Epiphamns became bishop 
With tho 5tli century commences tho native historical litcmturo Lucs of 
of Syria. Previous to this time there existed marly rologics Riul<!aiiits 
lives of saints, martyrs, and other holy men, drawn up, in part at and 
least, to meet tliBTeqniremonts of tho services of the chureli Such inqrtyrs 
are, for example, the ancient martyrology in a manuscript of 411** , 
tho Dextrine of Addax, lu its present shape n product of tho lattei 
half of the 4tli century ** , tho Ilxjpomncmala of Sharltl , ami the 
Martyrdoms of Bar samyd, Bishop ef Edessa, and the Deaeon Halhehlt, 
which all belong to about tho same period *® This sort of legendan 
■writing was earned on to a much later date The History of 
Beth SilBkh and its Martyrs, for instance, can hardly have been 
composed before the 6th century, if so early**, and the Acts oj 
Marl must ho still later ** Ko larger collection of such documents 
had, however, been attempted before tho time of hlnriitlui, bishop MiinithS 
of Maiperkat,** a man of much weight and authonty, wlio wasof llai 
twice sent by the emperor Tlieodo»us II on embassies to llieyierkat 
Persian monarch Yazdegerd I , and presided at tho councils of 
Seloncia or Ctesiphou, under the catholics Isaac end Ynbh nrvhu 


17 See Writht, Cotal , p. 871, col 1, No 6 , a. 

18 Bco Chron, Fdeaa. in h 0 1 400, No xl , Slonj-alus of Tell "Mabre, ibW , 
note 1 and an anonymona continuer of Eusebios in Land a Aiierd Svr I 8 
I 2. Josliaa Btjlites (ed. Wriglit, p. 10, 1 1) apcciflca A Gr 707, wblcn began 
wltb October 3D.i 

i» See also 'Wrigbt CVital , pp 070 071 , Overbeck S Lphraeml, Ac., Opera 
Seleeta, pp. 879 881 Bickell, (Snupxlue, p 84 , Canlnld, Liber Thea , pp. 27 20, 
vvlio places bia death in 400 

"8 See bia Cotupexltu p 21 , Tlialhofcr, BCbl , 41, pp IS, 1C (In the note) 

*1 Bar Hehnens tftron Eexlea., i 183 

- Bee B 0 , 1 170-171 S3 nug 1 170 . 

« Brit Jins. Add 12160 f 252, edited 1)V Wright in tho Journal ef Sacred 
Litemiure, 1805-C6, 'vlll 45 423 see the 4cfa 5 anctoruDi, October, vol xlL 
183-185 It can liardly bo later tban the nilddlo of the 4th ceiitnrv 
J3 ^ted in part bj Oiireton in bis indent Syriac Docutnenla, from MSS of 
the 6 tli and Otli centuries In llie British Museniii , and in frill hy Plillliin from 
century at St Petereburg lS7a Sec also Jaittrt d’A(<garou 
Hiatotre de la Converalon da Edeaaiena translated from the Anneniau letslon, 
Vralcc 1808 Lipslus, Du Edeaeenixhe Abgar Sage, 1880 Mattlies Die J-iifW 
nkaSe d^aivSstje, 1882 , MOsinger, Arfa SS Variyntm Edeaaeiiorum Sarielii Ac, 
AO j 1874 

i** ^"1 -^Jir Doe., and Lipslue Die Fdeaa Abgar Sage, p. 41 tJ 

S |ceHoitaanii, Jiiwi,(;«a«««yr Alien pen. Murtynr 
™ "“"".eer, irpnumetittt Syr , U 03 and Hoilinann, oti. clt , p iu 

T ?v® 5 .Jfarw I 880 . p, 47, where, as >»oldeke has pointed 

SSh ^5? confounds ArdoshSr, the first king of the SfisSiiian d>nast^, 
with the lost Idng of tliat line, Yazdegerd III , who was oieiiliromi hylio 
Arabjin the battle of Mliiimuid, a h 21 (642 a d.) 

the Marlyropolls, in Syrian MCdhtoath «^dC, end h> 
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All 


llabbulii 


V*° tln.>ie ho undoUook at llio rcqnost of 

I nc, estholuus of Soloucm, i\ho died in 416 * Iho ennona which 

i*'’ council of Sclcucm 111 410 » 

It his grcit Work was tho JBool. of Jfartt/i <!, contaimii" accounts 
of tl.o<=c who sunored for U .0 Chnstnn faith imder Sap? iT 

th?' Ldon’ of ' ’ to which ho iirefixcd two discoursis on 

tm gIor\ of the innitii'j, and on their tonnonts. Ono of theso 

lhe'^ou*^or*ll'"in*- Tr^S®i'‘ «yo witness, Isaiah, 

! w 1 ? ™. ^ lladhho (or Iladhalihii), of Arzan (’Apfai-iji-i,), ono of 

horbcmcn ® Tortiona of this work siirvno in 
till Lritish Alimim 111 MSS of the f.th and 6th centimes, as well 
ns in <!oine oflatcr date both thcro and in tho Vatican Thoj lini o 
bton edited b\ S E Assoniaiii in tho first \ohinio of tho Jeta 
li inch) urn Marti/nim, 1748 ’ Tlio tonimentarv on tho Gospels 

■'I'i'cStl'i'. tho ninplmaii of 
rvhrith (Icknt), who is also tho aiitlior of tho anaphora or 
Jitiirpi Of him ivo shall haio occasion to speak nfternanls (soo 
p 5JS vifiv) It is pssiblo too that some of the aboic moiitioncd 
Acts nn> liclong not to tho work of Jlurfithri but to that of Alu, 
the successor oi Isaac iii tho seo of Solcucia, who likcw iso wrote 
n histoii of tho rcrvinn niarljra and a life of his teacher ‘Ablidri, 
till head of the school in tho iiionnstei^ of Dor KOnI or Dair-Kunuii 
(whero the apostle Mfiii was buiicd) * 

lvc->tornn About this tinio ovil dnjs came upon the Christian church in 
scliiMii S\ m rani of SaniosTitn, Diodoro of Tarsus, aud Theodoro of 
Mopsntstia had paced tho wnj for Ucstorius The doctniics of 
tliise writers wero wamilj espoused hj mniij of tho Sman theo 
lomaus , and the warfiro raged for iiiaiy jeara in and around 
Ldcssa, till it ended in the total destruction of the great Persian 
school lu tlio order of tho emperor Zeno (488 489) RalMla, 

1 natiio of Ken ncslmn (Kiiincsnii), whoso father was a licatlicu 
imest but Ins mother a Clinshan, was coinorlcil to Christianit} 
bj Euschuis, bishop of Ken neshrin, and Acacitis, bishop of Alcptio 
lie Tohintanh gaio up all Ins proport}, forsook his mfo, and 
Itecame a monk in tho conaentof Ahrahnin near his natuo citj 
On tho dcitli of Diogenes, bishop of Edcssa, ho was appointed his 
snecessor (411 412) Ills ndnimng biographer depicts him as a 
model bishop, and ho ccrtainh appears to ha\o been actiao and 
cncrgotio in teaching and prcaoluiig and attending to tho needs of 
the jioor ” In the theological disputes of tho ilaj lio seems at first 
tolmio sided, ifnotwitli Kestonus, at least with those who avero 
na erso to catreme measures, such ns John, ptrmreh of Antioch, 
and his pitisans, but afterwards ho joined tho opposite parh, 
and became a aaarm champion of tho doctrines of Cjril, aaliicli ho 
suppoitcd at tho council of Edcssa (431) Fiom tins time onwainl 
lie was a staunch opponent of Ncstonanism, and oaon resorted to 
siiih an extreme nicnsurc os bunung the aa ritings of Theodore of 
Alopsncstm Hence Ibas in Ins letter to Jlfiri sjicaks of him as 
“tho tariiit of Ldcssn," niid Aiidrpw of SainosTita, aariting to 
Ahaaniler ofHicmpolis in 432, coinpluiiis hittorlj of his lacrsccution 
of tho orthodox (i r , tho Hestonnns) Ho died in August 43'> 

Of tho avntiiigs of Ikabbulu but little has como down to us Thcro 
IS nsciniou cMniitin manuscript,*'' enjoining tho bestowang of alms 
oil behalf of the souls of tho dead niid prohibiting all feasting on 
the occasion of their cominomoration Another sermon, pronclicd 
at Constantinople, is directed ajjainst the criors of Kcstorius” 
There are also extant canons and orders addressed to the monks 
and elergj of his diocese,*® and a number of hjinns, of avliich Oaer 
licck has planted some specimens.*® Ho also iciidorcd into Syriac 
Caul's treatise J7c Jlccta m Dorninum nostrum J C Fide ad Theo 
dosiiim Jinpcrnloreiii.*'' from a copy aaluch was scut to him bj tho 
author *® His biographer intended to transloto into Sjaaoo a collcc 
tion of forty six of his letters, written in Greek “to pnests and 
oinpci OTS and nobles and monks *® , ’ hut of these onl> a toaa remain, 
eg , to Andrew of Saniosntn, coiidouiniug liis treatise against tho 
twelve anathemas of Cjril®® , to Cjnl, regarding Theoiloro of Jlop 
suestia®* , and to Gcmollimis of Perrhe, about certain monks and 
other persons who misused the sacred clrniciits as ordinary food “ 
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aaho in his turn was followed by Gyms in 471 BMidls tlio wnt 
ingsnhoio mentioned, 'Abhd Isho' attributes to Ibas“ 'Tcoiont 
ary on Iroacrbs, sorinons and motricnl liomiJies 

ns hfe. winch is referred by Soemtes (bk vu 21) to STo year 4^2 

i^^rtyrologium iLianum Gregorn 
A/// (Mahnos, 1860), 9th April <■ Ainiila) in McsoiiotamiaSi 
{1"*.?,*'“ *®‘1*>**®**<1*8 captivis etinm occlcsuc aosa 
eonflaait ae acndidit " TJw said captiaes wero Persian subiects 
aa ho w cro thus musomed and sent back to tlioir king and countra w 
Acacius was doubtless a faaouror of Ncstonnmsm, for Ins letters 
Were tlionght worthy of a commoiitarv by Man, bishop of Beth 
llardnsher,®' tho corrosjioiiilont of Ibis “ ^ 

About tho samo tiino rose ono of the stare of Syriac literetiire, Isaac 
Isaac, commonly callod tho Groat, of Antioch »® Ho avos a natia i Antic 
of Amid, but w ent ns a y ouug man to Edcssa, w liero ho enjoyed tho 
teaching of Zonobiiis, tho disciplo of Epliraim « Thence ho romoa cd 
to Antioch, avhero he lived as priest and abbot of ono of tho many 
coin cuts in its immediato noiglibom hood In his j oimgor day s lie 
ya ould seem to Jiaa o traa oiled farther than most of iiis countryanen 
ns It IS staled that ho visited Romo and othoi cities “ "With this 
agrees what is reconlcd by Dionysms of TeU Mnhro®® ns to his 
haa ing composed poems on tho secular games celebrated at Romo 
in 404, and on tho capture of tho city by Alone m 410, which 
shows that ho took a more than ordinary interest in tho 'Western 
mpital Isaac died m or about 400, soon after tho destrnction of 
Antioch by the enrthquako of 459, on which ho avroto a poem 
Isaac’s avorks nro nearly ns aolumiuous and anned ns thoso of 
Ephraim, with which indeed tliey are often confounded in MSS 
end in tho Roman edition They w cro gathered into ono coipits by 
tlio Jacobito patriarch John bar Shuslinn or Susanna, who began 
in his old ago to traiisciibo and annotate tliom, but avas limdercd 
from completing his task ha death (1073)®* Assoinani Ins giacn 
a list of considerably more tlmii a hundred mctncnl honiilios from 
hiss in tho Vatican '‘® Of these part of ono on the Cmcifniion 
avas edited by Oa erbeck,-'* and nnotaor on tho love of learning by 
Zmgorle ■“ But it has boon left to Bickcll to collect and tnnsloto all 
tho extant aantings of this Syrian father and to commciico tho pub 
hcation of them Out of nearly 200 metrical hoinihcs Ins first 
oluino contains in 307 pages only fifteen, 'ind bis second brings 


=> AO i ITO "1 /(lid, ill 1 So yyrioUt Caiol.pn 107, col 2,M4,col.l 
M 8co I-slibc, Concil , lx 51 Mansi, i-ll 241 

=8 Tlio BO-caUed \[iinpiKi) ovvoSor or IntrceMum EjHimanm. Of tho llrat 
Eixsiun or tills comicll n jiortioii Is extant in Syriac in llrlL Miis Add 12156, IT 
SlMla (mltltii Ix-roro 552), containing tlio acta In tlio cases of Ilailan of 
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1 Sec BO,!. 174 tq Bar Uchncus, Cftron E«l« I J21, il 4j, 40 

2/10 Hi 1, 73 and note 4 a Ibid he eit * Ibid , 1 IPS 

2 See Ijnina Concthum StUuclm rt Cttslpbonll babilum anno tIO , comp S. E. 

AKstnaui! Codd J/6i Orient Slbl PaXat Mtdic , Ji P4 ® /J 0 , i IS 

" See also Jl 0 , 1 181 1P4 Tlicrc la a Gorman translntloiv by Zlngorto, EeSte 
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P Ibid, 11 401, 111 1,369, also Abboloos, ^e^aS Varb, pp 72 <2,35 
10 JJ.0 I 3SS, 40il 

U Seo bis bloarapbj In OsorbeeV, S Fjibmrmi Ac., Opera ^electa, p 159 KJ , 
ejtticcIaUy pp 170 161 tmns.Jtcd by nickell in Tlinllinfirs Bi5//(iMnl, Aos 
10.’ 101 1- B 0 , 1 403 H Codd VSb Orient AiW Palal Mrdle. p 107 

14 Seo 0\ trbeck, s Fphraemt, Ac., Ojirni keleeta pp 2S<i 244 tninslntcd by 
Bickcll '* Ibid , pp 210 221 1® Ibid Jip 24o 215, 362 37S 

17 See B rlKlit, Catat p. ilO 

18 Comp tlio letter of Cyril to RabbOIA, Ovorbeck, op rit , pp 228 22S 

10 Seo Osirbcck, op cif , p 200 ™ Ibid , p 222. 

Slilbid , Jl 223 a Imgmeiit 

22 Ibid pp .30-238 The shorter llagmont should follow tho longer one 


lomprisliig the acta In the eases of X1ia<i, his iicplicw baniel of JTarrtn, 
Irenaiis of 1 ')ti. Aquilimis of Bihins Boplironius of Telia nr Coiiatantina, 
Tiicodurct of Cy rrlius, and Domiins of Antioch These documents liaxo liccn 
translated into Gorman by Holfiimiiu I eriiindliiiiffrit der Ainbeittmamniliinj 
CM BjiJlcsiw mil xall Aiijrint cpxux , tc., 1S7J into hrciich by Martin, Mesdu 
lirigando'ie d tpMte, 1574 nnd Into Englisli (w-itli the assistance of a German 
scholar) by tho Bci 5. G F Perry , The becond Svnod tgi iihevit ISSl See also 
ilaTtUi,LeP'icudo-Siiiiode eonnii dnnsl Illtloire tons lenoiii dr Jlrlgandane iT Ophite, 
Ac.,lS7o and Perry, An iiiuentbiirtacDocumcntpnrjiortinjIobtherccordin 
its diitf features of the Atcoiid Suitnd of Ephesus, Ac., part 1 , 1807 Sir Perry 
iirliitcrl n complete edition of tlic Svrinc text at tho Clanmlon Press Oxford, 
but no one scoms to know what lias bccoino of the coiitcs. Tho copies of tlio 
English translation were purchosed at tlic baIo of Mr Feny s library by Mr 
Qinrltch 27 B 0 , i 257 

23 Ibid , lit 1, SO TJicsc are of course utterly ignored Iiy Assciiiani in roj I 
» Ibid, HI 1 jI bo Ibid I IPj 100 

2t Belli ITnnlnshSr or Bfth Unrtiahtr, in Poainn 1\ eh Ardashtr or Beh Ard 
ashCr Arvhlclscil Bahum. Ir close by bvliuclx on the right bank of the Tigris 
Seo Ifoinnonii. I crhandhinjcn der Atrihriirmamiidutiff .ti Ephesus, Ao.,'p P3, 
note IPO lie 710 ill 1 172 

23 Jbtd , 1 207 231 Bickell, In Tlialliofi-rs Eibliothel, ^o 44, and Conspeetus, 

p 22. 

31 TJnt he is Idcnt Ic,x1 w Itli Tsanc tliedisciiiloofl,phtaim(a3soincha\6aup 
posrxi) seems wliolh iiiiHkch JIc mo\ jiossihh bare seui hplinlm la tho 
llesh, lint tills Is \ery doulitUil, considering tlio date of Ids own dextli F\en 
Tacoli of EdesM ajipeirs to liar t got Into some confusion on this subject (see 
Wright Catat , p GOJ col 2) A, /.and tneed li/r III 34 

or JI.O,t 208 200 see PionydiTclmahhareneisChromci liber I ,cd ToIIberg 
ISjO p 52, nnd Fiivbit fVinoiiiim 7 pitome ex Pimvdi Trim thromeo pettta by 
C SlegWcd nnd If Gtlri.r 1S54 p.20 Tlie diniLiiltr was llrst cleared tip by 
SiXiligor who in his Hcsavnu hmpontm, Animadi ^o nocxit., projio eU 
in)i\ap[bii' 3" AO I 21 1 3S gee Bickell Con Vfrfiu p 23, note 

St/? 0,1 214 21’', 11 3 jj Bar llchro-Us Chroii I cele> I 417 
40 7^0 I 214 234 41 If fphniemi S'lri, Ac. Oji-m Oflreta, pp 1~a "SI 

45 Moiiuiiiriita biirtaai I 13 20 'cc alsoroine extnets In /incerh s Chir^nn 
tiir pp 20‘1»7 1571117 /liigerlo Ins tniislatid Inrgo jiortlons of the Iiomilics 
on the Cniclfixlnn Into Cennan In the TStiajcr Th'oloj Qi ar'oMiTiJl, Ib'0, 1 
Airllier, Cinhllit, Jiber Thee , jiji. 21 2 j 
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us m 353 pages only ns far as Ifo 87 * Some of these jxwnis liaxe 
a certain bistoncal talne, such os the second hoimly on fasting, 
probably irnttean soon after 420,* the two Lomlhes on tlio 
dcstraction of the town of Beth HUr by the Arabs (e. 467),* 
and the two against persons who resort to soothsajeis.^ Others 
possess some interest ns beating on the theolomcal views of the 
author, who combats the errors of Nestonus aua Eutydies * One 
of the longest and most weansome is a stupendous poem of 2137 
verses on a parrot which proclaimed iyto! d Qtdt m tho streets of 
Anboch.* Mother ou repentance runs to the length of 1929 vei&cs 
In prose Isaac seems to have wntten very little , at least Bickcllt 
menbons only “ various quesbons and answers, an ascetic uormbie 
and ascebc roles. ' 

Concerning Isaac’s contempoinrj Dadba we know but little * He 
was a monk from the neighbourhood of Amid, who was sent bj the 
people of that citj to Constantmopio on account of the raiagcs of 
war and famine, to obtam remission of the taxes or some similar 
relief, and was well received by tho emperor He is said to haio 
wntten about three hundred tracts ou vanona topics connect^ with 
the Scriptures and on the saints, besides poems [madhrdshCi 

Here, too, wo maj record tbe name of Simeon the Styhtc, who 
died in 459 or soon after * Tho Honophysites contend that be bdd 
their theological news, and accordingly we find in a AfS of the 8 th 
century a letter of his to the emperor Leo regarding Theoiloret of 
CyrrhuB, who had come to him and tried to pervert him to tho 
opmioiis of tbe Dyopbysites," and in another MS , of about tho 
same age, three letters to the emperor Leo, to the abbot Jacob of 
KaphrS Relnmu, and to Tohn I , patriarch of Auboch, all tending 
to prove that he ie 3 ected the council of Ghalcedon “ A thud. MS 
of the 6 th century, contams certain “precepts and admonibons’’ 
addre^ed h> him to the brethren « There is extant in vnj old 
c Lim of Simeon, full of absurd atones, which has been edited 

by S E. Assemani lu the Ada Sanctonim Martynm, voL ii. 268 
% C^as,M pnest 

1 l“ 8 ®ofPMW, wntten m the name of lua congreoabon to 
the Styhte, promising implicit obedience to aU liis precSiits and 
orders, and requesbug his praiers on their behalf, hnt there is 
nothing whatever to show that tins Cosmos was the author of tho 
JAfe ox liad any share in wnbng it** 

eatholicus of Sdcucia 
conunentanes on the books of Hamel 
Kings, aiid Bar Siiu or EcclesiasticuB.*^ But tho duef seat of Kes 

Vmr 'if for by tho rabble ** I^what 

C hi luSe d we alterwaidsSnd 

Km a^ut Babhojali or Babnams 

■im V' 483J-and Ins successor Acacias (from about 

Arsbam calls" the Lei>er"wTClio^^*j!'*^*'’**"^®'” Simeon of Beth 
Harp of the hXSv style him “the 

of hymns andSKcaliJm^J?.'^^ 


[om CEST^ 


1* A«iemenl Is als^c*«v.Vir ' wntorv 14 no i nr' 

W On Hie lea taV orthe Tl-,4, t ’ ' ** ^ 

g -fe4.«„du «7 

FeriusM In 


“otherwise, see 
note a 


at Hisibis early in the next century ** ITarsais works as enu 
ineratcd by ’Ablid-fsho consist of comnieii fanes on tho 15n.t 
four books of tlio Pentateueb, Joshua, Judges, and Eeclesiastcx 
Imiali and the twclio muior prophets, Jcreuiinh, Ertkiel, and 
Daniel, twchc volumes of metrical discourses (360 m number),** a 
ktnrgy, oitposibons of the order of celebnbng tho Eudnnst and 
of baptism, pam-iicbc and funeral stmions, hymns of several 
Bort^*^ and a book entitled On. the Corruption o/Moiah 
Mari tbe Persian has bccu already ■mentioned as the corrcsiiondcnt Mart tbe 
of Ibas. Besides tbe commeutaiy on the epistles of Acacius (stePtr-wn, 
above, p 629), ho wrote a commeatan on the book of Danitl and a 
controve^l treatise against the magiM of K isibis Acacins, catboli Acacias 
??® Scleucia (c 4S4 496), composed discoutscs on fasbng and on of Srfea 
tneihitli, as also aninst t]icAIoiiO})}nsitis,and translAtctl into Ptr cia. 

Sian for the kuig Ivawridh a treatise on tlio faith b> Lhsha, bisliop 
of xsistbis, the successor of Bar sanni'u" Asscmnni tries hard to 
cleanse Acacins from the stain of yestonanisni, but, as Abbeloos 
remarks, lereor MC.$tbio 2 )em dealbirc i olaent, nain ontiin turn 
Jac^itantm turn Kestonanomm inonnnicnta, qux ircie recitat, 
wntonum bes^tnr '' Mikhi or Micah, another member of the Mtkha. 
baud of exiled Edcsscnca*' Ijccamc bishop of DUlwm ** lie ivrote a 
commentary on the books of Kings, « tliscoun.e on Jus prcdcccs'or 
feaiihr is/ 16 , “ l*®*^** "Jiosc name is written l\ntropos» 

and a tract entitled pe Fitc J>aso»^ of the MmiKlh? « 1 o & 

^ ‘*t»“:rs,-Y'i«dr,dh,-» who IS nho said to Ti nztdZtlb. 

w « the lycsseno school ami to haio compiled "a 

^wJ^rfA),”'** and Am, who wrote a treatise 
"*>‘1 ai»other against the 
Sd w » KeX“« contemptuous title of JfabhsJM 

SmS htereire*’ the early days of Ihclatiows 
"'“^“nc'Ot tmnslators wc knon no ftwn 

Dnteii ifUtim ^ >** Hic Greek 

tiio w f towanls the cml of 411, and 

tho equally well known coder at St Pclersbuir, w nf ten in 46'* ’ The 

fomer wntaiiis lhe^«y„,Ao««ofCIcincS ed cw 

aud monSt ***f'>*?;'*'>'>n Becomes fuller 

’ V® reswent at tdessa in tho earlier nart of tho 'in, 
centmy, and is mentioned by Simeon of a>cVk™ ' 
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Persian (Piilila\i), and thus nrobablj initiated Imnself with tlio 
king * lion ever, lio soon iVll undor flio i-oj"il displeasure, nas 
degraded from liis ofhcc, and ordered to retire to Persis, nliorc ho 
resumed Ins former duties,- and so incurred tlicangei ofYazdefford's 
succes^ior, PtiSz.® Ma'nu’s nork, the ciiact c\tent of winch is not 
known to ns, nas earned on and completed by other inembcrb of 
the Persian school, — such ns Aeacius the eathoheus and Ynzidadh , 
John of Beth Gannai, afteinanls bishop of BCth San (or Sirii?), 
and Abraham the ^[ede, disciples of Jvnrsai , jMikhn, aftemards 
bishop of Lashom in BCth Gannai , Paul bar Kakai (or Ivaki), after 
wards bishop of L'idhiin in al Alnvaz , 'Abhsliota (?) of liinci eh, and 
others,'* — who are cepressh said to have “taken away wath them” 
(<y>;)cil 'anmtfiOn) from Lucssn, and disstiinuatcd throughout the 
East, the wntings of Theodore and Nestonus “ Ibas himself was 
one of these translators in Ins younger dais (see aboio, p 829) 
About the same time with JIa'ua’s translations began the Ansto 
teliau studies of the Si nan Nestonnns. To understand and trails 
late the ivntings of their faiourito Gixtk theologians, _Paul of 
Saiuoslta, Diodore of larsus, Thcodoro of Jlopsuestia, and Nestonus 
himself, not to mention Tlieodoret ® of Cy rrhus, required a consider- 
able knowledge of the Anstotelian logic Hence the labours of 
Probns Probus (IlpiSos, in Siwiac Pi dbhoi, PrwiM, or PrubhZ), who trans 
loted and commented on the Ilepl ipiiip e(at/ and nrobably treated 
in a similar mauuci other \iarts of tl\o Organon ® It is not easy 
to fi\ his date precisely 'Abhd Isho' ** makes him contemporary 
•witli Ikas and another translator named KiiniT If the Berhn MS 
Sachau 226 can be trusted, he ivas archdeacon and nrchiater at 
Antioch Hotrinaiin has assigned reasons for supposing him not 
to bo anterior to the Athenian expositor Syaianus (433 450 ?) 

Nlono ^Vhllst the ^Testonaus were thus making rapid progress all oier 
physite the ^st, another heresy was spreading in the IVcst^ Eutyches 
schism had found follow ers in Sy laa, among others Bar jauma the archi- 
mandrite, a man famous for Ins pictv and ascoticisin,“ who 
Bar- sented the abbots of Syaria at the second council of Ephesi^ i* , 
sauina, w~is afterwards condemned, by tbe council of Clialcedon Ho died 
the in 458 ” His life was wnttcii by liis disciple Samuel, in niiicli 
archi the same stylo as that of Simeon Stylites, and is extant in seicml 
man- MSS in the British Museum ” His memory has always been held 
dnte in the greatest rei creiico by the Jacobites, The Armenians, accord 
injr to Asseniaiu,*® keep his commemoration on the 1st of February , 
the Svnms and Copts on the 3d The decisions of the couiictt 
of Chalcedon produc-cd an mimcdiato and irrcnarable breach in the 
Eastern Church , and the struggle of the rival factwns ivas wmed 
on with desperate fury alike at Constantmople, Antioch, and dlex 
andna In SyTia the persecution of the Monopliysitcs was y lolent 
dunUK the yean. 518 521, under the cmpcToi Justm, and again in 
535 aud the folloiving years, under Justinian, when they seemed 
m a fair way of bemg completely cnishcd by brute forc& 

Jacob of The firat name to bo mentioned hero, as belonging to both tlio 

SSrugh. 5th and 6th centuries, is that of ihlf HoU 

celebrated waaters of the Syrian Church, » ‘ the flute of the Holy 
Spint and the liarp of the boheiang cliu^ 
than three biographies of him extant in Syriac, the first, by 
namesake Jacob of Edcssa » , the second, auouy mons « , the third, 
a lengtliy metrical pancginc, said to have been "^tton for liis 
commemoration '» by a disciple of his named George;* This, how 
ever, seems from the whole tone of the comiKisitioii, to bo unlikelv, 
and Bickell is probably right in siipiiosiiig the author to be Gcoigc, 

I Unit ill 1 370. e ItarHebiaus Chron foies., if C3 3 jio,U 402, 

fourth l)!i)k?8 n *L7.rtmXl.cr of 

ei en nnteriw to na ■■ Ira"OEe dcs PorplijTius.i on Prohus 

Henan (Be Is an error for Miwalrf AbU 

II All “lOTocrisv In the eyes of Asstmam , u - 

111 f '^uVl,r^^’S/t’So"|fa„a p oil. AO 

^4Stm KSKbiComent de MarBaasns. 

19 Abbcloos, op. Cit, p. 311 Tiie Annenian* hoW It on 25th 

h Abbeloos, op cit , p -t , h.® > ' 


bishop of Serfigh, a contemporaiy of Jacob of Edcssa Jacob wus 
born at Kurtam, “a ullage on the nver Euphrates, " probably m 
tbe district of Serugli, in 451 His father was a pnest, and, ns his 
parents had been cuildless for many years, his birth was regarded 
as a reward for their alms, prayers, and lows AlTiethcr ho w-is 
educated at Edcssa or not, he soon acquired a gaat reputation for 
learning and eloquence He npyiears to hai c led a life of quiet 
work and study, and to have doioted himself in particular to liter 
ary composition He became penodeutes of Ifaurii in Seiugh, 
whence wo hud him writing to the Chnstians of Hniriin, and to 
the city of Edcssa when threatened by the Persians As pcrio 
dentes ho is mentioned in eulogistic terms by Josliua the Stylite-* 
(503) In 519, irhcn sixty eight years old, he was nmdo bishop 
of Batniin, the chief town of Serfigh, where he died on 2nth Xoiem 
her 521 Jacob’s prose wntmgs are not numerous A liturgy is 
ascribed to him, md au order of baptism, the fonner of « Inch hns. 
heeii translated by Renaudot,-® tbe latter edited by J t Asscinnm "■ 
Further, ho composed six festal homilies, one of whuh his been 
{inblislicd by Zingcrle,® who has also translated the whole of them 
into German ® , a discourse showing that wc should not neglect or 
despise our sms*®, another for the night of AVediicsdny iii the 
tlurd yveok of Lent®* , and some short funeral sermons *■- To liim 
yic also owe a life of Mar Honninu (died in 500), addressed to one 
Philothcus ** Of his letters a considerable number liii o been pn, 
served, particularly in two MSS in the Bntish Museum, Add 
145S7 and 17163, ff 1 48 ®* Of tbeso Martin lias editid and 
translated the thrae epistles to the monks of the com cut of 31 li 
Bassiis at llanui,** witli a reply by tbe monks, and auothir letter 
to Paul, bishop of Fdessa, from all of which it is eiiJiiit tint 
Jacob alw ly s wws a Jloiiophy site, and contiuucil sucli to Ins death 
The letter to Stephen bar Sfidh ailc is giion, with an 1 nglish ycr 



cotdmg to Bar Hebrrons,® he also wrote “a coniincntiri on th 
siv centuries of Eyagrius, at the request of ilfir Gcorgt, bishop of 
the (Arab) tribes, yvlio was his disciple ' As George, bishop of 
the Anb tribes, was a contemponry of Tacob of LJessa, this state 
inent seems to rest on some misapprehension , at all ei eiits no 
such work now exists The piiieity of Jacobs piose WTitmgs is 
more than compensated by a flood of niotrieal composition!., mostly 
in dodeeasy liable yersc, or the foursvllablo lino thrice rciientcd 
“He lmd,’’says Bar-Hebrcus,''®"se\cuty amanuenses to coin out 
his metrical homilies, wluehwcro 760 in number, besides eoni 
mentnnes and letters and odes (jnadfiraihe) and hvmiis {<ntiihi/at/iti) 

Of these homilies more tlmi the half ha\o pcnslicd, but mwly 
800 are still presened m European collections* 3en A-" of 
thorn hai o ns y ct been pubhshcil, though nniiy of them ire In no 
means dei oid of interest ** Indeed Jacob is on tho w hole f ir moi i 

leadiblc than Epbraira or Isaac of Anlioeli 

Very different from tho geutic and studious bishop of Ni rii di I laio 
was his contemporary and neighbour, tlio cncrgctie aiul lien 1 hilo iinus of 
xenus of JIubbogh Akseiiiiyfi or Pliiloxenus wasn intii c of Talnl VaU 
BomowbcTO m Bctli Gariuai, and studied at Eilessi m the time onagli 
Ibis ■« Ho yvas orilaiiicd bishop of Hicriiiolis or AIibN.gh (yiimai) 
by Peter the Fuller, pitnareli of -Viitioeli, iii ISI, ami dcioted Ins 
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To tlio sninc ngo niul soot n3 Simcoii K igccl John bnr Ciirsns 
(Kofpffos),* bishop of Tollil or Constniitinn llo A\ns a imtno of 
CnlhiiiLns (ni Ihkknh), of good funih tnd vis carefullj educated In 
his endowed niothei, who put liiin into tho nmy at Iho ago of 
twente He would not, howoecr, Imj huulcred from (putting tho 
sorviLO nftei a few ^on1s and boLonnnga monk Subsoquonllj, in 
Cl 9, lio was ni'-ed to the diguit, of bishop of Tollii, whonco ho was 
c'cpclhd bj Instill 111 ’>21 In C33 ho eisitcd Constantinople, and 
on his n tnrn to tlie 1 iist w ns stircd b> Ins eneimes m the nionntnins 
ofSinjlr, and dragged to Nisibis, Kfis'mii, and AiitiO(.li, whoro ho 
died in ISS, at tho ago of liftj In t, hai mg been for a i ear and si\ 
(ines a close prisoner in the coin cut of tho Comes ilannsso bj order 
of cianl persecutor Lphriini, patriaich of Antioch (529 51i) 
’b w IS iviitten bj Ins ihsciplo Elias (of Dilrl 1) " Tlie Tacobito 
j loinnuniorates him on tho bth of I'obninn Canons by 
ohn of Telll arc c\t int m so\ oral JISS in tho Hritisli Jluscuni and 
elsewhere » 'Iho questions put to him In Sciijuis with his replies 
ha\c been published In Lanij •* IIis creed oi confession of faith, 
adilressed to the t oin cuts in and around Tellii, is found in Brit 
Mils Add 14'>4n (Cntof , p 431), aiidaii o-eiiosition of tho Trisagion 
111 Cod Vat clix (Cotaf, 111 314) and Bodl Marsh 101 (Pajno 
Smith, Ca(n! , p 4t)3, No iOl 

Another of tho iinrortunato Monoplij-sito bishops whom Jnstm 
o'lpoUed from their sees (ui 519) was ^iluriof Anud,tho third bishop 
of tho name He w is banished, w ith Ins si ncelli and intli Isidore, 
bishop of Ken ncshiin (ICiuiicsnii), iii tho first instance to Petra, 
blit w is aftor" inla allowed to go to Alexandria,® where ho died in 
whont eight i cars'’ According to Asacmani (i?iW Oricii/ t ii 62, 
comp, p 1()9), J iril wiote a eomnient nj on tho Gospels. It "mdd 
seem, now Cl or, rom a pa«ngo of Anchanas Rhetor,' that Mum 
increli prelixcd a slioit 2Holognc in Greek to a com 9f G'o Gosiicls 
which he had jirocured at Alexandria,® aiiil that this MS contauicd 
(ns iiimlit be ex jicctiMl) tho iieiaCojio on the w oinan taken in adultcrj 
(Tolni nn 2-11) That tho Sinno translations of tho pi-ologuo 

and pencopo w era mailo In himself IS nowhere stated , , 

Yt t aiiothei sufferer at the hands of Jnstm was John bar Aphtonia 
(Aplitlioina, Ins niotliir’s name)® Ilowas abbot of the conxent 
of St Tliomas at Selcucia (nimarentlj in Pie”'*, on the (Dronti^, 
which was famous ns r school for the stwdi 
Being cxiwlled thence, e ixmoi cd with Ins whole brotheriiood to 
Kon uoshrC (the Piglcs' Ncst) on the Enphratc^ onposito Enropns 
(Jcrlblsl, where ho^iindoa a now com out and 
than mailed thoixaieiit cstnbhslimoiit, 

clca, Jacob of Fdcssa, and others ixccircd their trniinngm Greek 
letters « Ills Zt/i, wnttoii bj a 

\dd 1®171 According to Dionisius of Toll Maine, as quoted 
bi Asscmani (/oe c.f ), ho died iii SJS H® ''Y*’ " 
on the Song of Songs, somo extnets f''®"' ''A'f * 
a Cafe/M rutrim in tho Biitisli Miiscnm (Add 1-168, f 13Sa), a 
considorablo niiiiibor of liiiiiiis,’- and a biography ®r S®'®™® 
Antioch,’® which iiuisl liaio been Ins last work, as he siinixed 
Sci crus onli about miio months 

AVo now come to the iiinn who was tho wal 
Tacobito Church m Asia, and from whom the 
iiaiiie, Tneob bar Thcopinlus surnnuicd “Bimleumi «, berowso 
Ins dresS eoii-istid oribanla'tM or coarse lioraocbtli, "® 

ueicr clmngcd till it became quite lagged’® 
could learn i'c<n«ling Inm he has put together in the BiW Oricnf , 

orthcJtus.o I3ori,lanomul j® Irarfil lo^l ^"aoUsVb} 

rLcHlfhW (will, an ™ Lii e"l 'iSsl To tUb work tho 
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62S ho and another monk of TolhT, named Sergius, wore sent to 
Constaiitinoido in defence of their faith, nud, being faioiimbli 
recoiled bj the empress Tlioodom, thej remained there fifteen 
years Mpaiitiiiio the persecutions of the Moiioidij sites, more 
cspceiallj that of 536 637 bj Ephmim of Antioch, scorned to hai o 
crushed their part}, despite all tho efforts of tho doioted John of 
ToIIn and John of llc^ilmstus Tins state of iiialtcis exciteil the 
rcbgioiis seal of nl Hfinth ibu Jabalah, tho Arab king of Gliass’m, 
who canio to Constantniojdo in 542 543, and urged Theodora to 
send two or three bishops to Siria Acconhngl} two were coiise 
crated bj Theodosius, tho exiled patriarch of Alexandria, iiameh , 
Theodore as bishop of Bostra, with jiinsdietioii oier the proiiiicts 
of Palestine and Arabia, and Jacob as bbliop of Edesra, with jiins 
diction 01 or all S3nia and Asia From tins time forwanl Jacob s 
lifo was one of ceaseless toil and hanlsliqi lie i isitcd in person 
and on foot almost cicn part of his last diocese, consecrating 
deacons and priests, strcnglhcniiig tlio weik, and hniigiiig back 
those who had erred from tho true faith But to restore the 
3Ioiiopiijsito nmi'ch hislioiis were ncccssaij, and the eoiisccmlioii 
of a bishop requirad tho iiresenco of at h ast thrio otheis. Sdect- 
iiiga pnest named Conon from Cilicia and aiio' i r named Eiigcmus 
fiom Isnnria, ho trai oiled with them to Co itiiioiilo and thence 
to Alcxanilna wiili letters of rocominendatiJii from tho patriarch 
Theodosius At Aloxandna Conon w as ordained bishop of Tarsus 
in Cihcia and Eugenms bishop of Soleiicm in Kaiinn, whilst 
Antoninus and Antomus wore consecrated for dioceses in Siaaa 
On Ins return to S^ria other bishops woro niiiwiiited to sets there 
and in Asia, among Iho lattci tho historian lohn of Lphcsiis, and 
so tho woik progressed, till at lost JatoVa efforts wore crowned bv 
tho oiithroiiiiig of his ohl fnciid Scrgnis os patriarch of Antioch 
(lu 544) Sergius died in 647, and tho sco rciiiomcd meant for 
threo \cars, nfttr wlnch| bj tlio ntl\ico orTboodosuis, Tneob nna liis 
bishops chose Paul, on abbot of Aloxandna, to bo their patnnreh 
Of the subsequent internal strifes among the 3Ioii02'h\ sites them 
selics wo cniiiiot boro speak llio aged Jacob set out onto more 
in tho icar 678 to iisit Daniiaii, patiinrcli of Alexaiidna, but uicil 
on tho Egiplian frontier m tho couieiit of ilar Romoiiiis or of 
Casion llero his remains rested in 2>caio till 622, w hen thoi wero 
stolen bj tho emissaries of ^cebans, bishop of fiHa, mul buncil 
with nuicb pomp in tho monostori of Pesilta llis tommemora 
tion takes 2'lnco on 28lh Noi ember, 21st JIarch, and 31st Jiilj 
Tacob’sJifo was too actiio and biisi to admit of Ins wntmg imieli 
Wo mai iiioutioii nn niin2>hon, suiulrj letters,® a creed or conus 
Sion of faith, proscri eel in Arabic and a socomlnr} Ltiuonio trails 
latioii,"’ and a hoinilj for tho feast of tho oniiimcintion, also axtant 

"“&nsp“eiit?anS?K of this ago foi his know ledge of Sergius 
Greek, and nioro cspcciallj of tho Amtote Imii pliilosophi, "f ®f , 
Sorgius, priest and nrchintcr of Rasnni Ho was, how tier, if 11 is am 
Znclmmb Rhetor may ho triisteil, a man of Iwso 
iicious » Ho louriioi cd in 636 from Ih« am to Antioch to lodge a 
comvlamt before tho patriarch Ephraim against liis bi^op Asi lin 
Tust at this time tho exiled Seicnis of Antioch and Theodosius of 
Alcxaiwim, as well as tho Stilito monk /eon wero liiiiig with 
Aiithiiwusof Coustantiiioplo umler tho 

'J Jioodoni Tins olanncd E 2 )hnim, who s®®'”® ® with 

winrau tool in Sergius At an\ nto ho sent him to Itnino wit 
letter^ to ARanctus, who tmiellcdwith Inm to Ctoiistniitiiioplo m 
tho smin''ot 536, and procured tho ilopositioii niid banishment of 
So iCK ^ites Serous died at Const mlmoplo ahnos imme 

diatoh attorivanls, ami Agapotus ®,J''ej7hc 

wherein Tohn of Ephesus ami Eaehnnas Rhetor clear)} see 1 1 c 
mdummit of Heal As a man of letters Scigius was to ho 

ilonoiih} sites what Probus ^® inJotlo b\ 

liret'Mo niiko them aciiiioiiitcd with tho works ®‘^ ^ 

means of translations and conimontanes * ‘Vn,' 

cius Scrmiis a idneo in his c.ataloguo of Eeslonmi WTitor . 
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pupil Theodore, nftenrords Kcstonan hisliop of 'Nlurii or Jlon 
(see p 837 ^nfra) ‘ What remains of Sergius’s labours is most!) 
contained in a single MS of the 7th century (Bnt. Mus. Add 
14658) - Of translations from the Greek ive find in this \ olumc the 
Itagoge of Porphyiy, followed by the so-called Tabula Porphnrn,^ 
the Categories of Anstotlc,'* the Iltpl Kbanou wp4t AVfoiJpoi-,® 
and a treatise on the soul,— not the well known Iltpl ^ux5ii “ 
wholly different tractate in fiie short sections. It also contains 
Seiginss own treatise on logic, addressed to Theodore, wlnth is 
unfortunately imperfect , a tract on negation and aflirmatioii , n 
treatise, likewise addressed to Tlicodorc, On th' Causes of the Um 
verse, according to the vicies of Aristotle, shoicing how it is a circle , 
a tract On Genus, Species, and Indmdualitg , and a third tnct 
addressed to Theodore, On the Action and Jiifluenee of the Moon, 
explanatory and illnstratiie of Galen’s Hepl Kpurluoir ripcpjv, bk 
iiL,® iTith a short appendix “On the Motion of the Sun " Hero 
too we find part (sections 11, 12) of liis version of tlio Ars Gram 
maliea of Dionvsius Thrax, a larger portion (sections 11 20) being 
contained in 13nt Mus Add 14C20 (Mnght, Catal , ji 802) 
There is a scholion of Sergius on the term oxvt^”^ I*rif 
Add 14GG0 (see Wnght, Catal , p 1102) In his cipicit% of 
phvsician, Sergius translated part of the works of Galen lint 
Mus. Add. 146C1 contains books vi. viu of the trcati'e Dc Si mplici mn 
Mcdieamentonm Temperamentis ae Faeultalibus (M nght, Catal , 
p 1187),® addressed to Theodore, and in Bnt Mus Add 171 '16 
there arc three leaics, two of which contain fragments of the Ars 
Mcdtea, and one of the treatise De Alimentorum Faciiltatibus 
(M right, Catal , p 1188)® As one of the clcrgj, ho wastcil his 
time in making a translation of the works which passed under the 
nameofDionjsiustheArcopagite” lint Mus Add 1 21 51 « con 
tains this version wuth the introduction and notes of Phocis Inr 
Seigitis of Edes<!a,^"n wnter of the 8th centurv, as appears from hia 
citing Athanasius II and Jacob of Pde^sa. In lint Jins Add 
22370 ” we find Sergius s owm introduction and the comnientars 
of a later writer, Tlieodore bar Zarfidl “ 

If Sermus was the Probns of the Monophysitcs, thtir Ma'na was 
Paul, bishop of Calhnicus (ar Bakkah),'- who, King cxixlleil from 
his see in 519, betook him*>elf to Bdessa and there devoted himself 
to the task of translatin« the works of Se^ crus into Sj nac. M e 
know for certain*® that lie edited icrsions of the com.spondciiee 
of Severus and Johan of Haheamassus on the corruptibiliti or 
incorruptibilifT of the body of Christ, with a discourse of Sci cnis 

agamst Julian* , of the treatise against the .drfdi/Mws or ..-/jwienrfifrt 
of Jnlian,»imd against the last aiw logy of Julian •» , of that agiinst 
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the Minichtts , and of the P/h/gWA t®* Prolnld In him ate the 
older translation of the Ifomilia- Cathedrales"* and that of tin torro 
s|iomlcncc of Sergius Grainnintieus and ‘'i ni-. leganling the doc 
tunc of tilt two natures in Christ," jio'-'-ihlj, too, tlic tnnolation 
of the tnali'-c npinst Tohii Gramiintitii- of 1 1 11 and of somi 
other works will* h art known to iis onh In a fiw (-eattercil tita 
tioiis *• licnre lit w eallttl In th« la< ohne-- Mfpl nshshX! ii,ul dha 
iliTthShir, “the Translator of Pools 
Thi-s seems the projKr nlaec to in iki iiieiitKiii of a iiir t iniTwirtant f ml 
tlinngh niiDiiMiioiis won, the triiislatifii of tli' lo-rillcd CirdJsiiet of 
Latrsqf the J-mjienrs Constantine, Jh'o'lusii's a, id Jyo, vhith li'"*W,c /,i 
at the loot of nil sulrcqiient Christian Onuital hgi lation in t-ochsi jo-ror. 
ostical, judicial, and jimatc matter--' IheSinm vtr-ion, made 
from ft Greek original, cxi-sb? Ill two inarm 'npts, tip ohhrofwhich 
iindciiiabh btloiigs to the earlier jmrt of the bth n utiir Tlici orl 
it‘tlf njijiears, aei-ording to the ri '-anh s of Ltiins («yi eit jiji 
318 31‘«), to date from tht time of tip imprtr l!isilis,ns (But 
Mils Add 475 477),who was ft fisounr t f the Monophs f it< s , the 
Sanac translation isasenlietl to n Monophasitt nniik of Mal)l><,gh 
or Ihtrajiolis (i/'iff , ]i I ho I’lns MS jinibal U rprt >nli, 

a Iftstoriaii rtMsion of tin *1111 or lOtli ci ntun at , I ajpl n!) It rah 
d idli (ihid , p IbC) Tile ohle * M** of t\it - tuliJara Arabic 
acrsimi is dated 1352 (ilil , i> IGI), Imt it has Ipmi trarul ba.l 
to the time of the Xtstonaii jawaer Aim 1 1 iry Ahlall ih ibn at- 
Tnijib(who died 1013), vIp thtr iiiaih In htin or in ‘ (tb I p I771 
It belongs to the same class ns the 1/inilon ‘'\iiae but is ba« d on 
a htlttr bit, such ns that of tht fn_iii nt in Itrit Mu' Add 
1829 I (ifcii/ , p 1721"® Of the s condara Aniitiinn traiislatio 1 
the same is to he s.aul as of the Arahu fin t Idi t Ms of it dat s 
from 1328, hut It jirohahla goes as far 1si k tt tlie tiid of Mn 12:!i 
untura (ibid , p let) 'Ihc ( lortian ansion, 1 f at Id h thin is a 
MS at St Pcttibhurg, is most lik>la an off Inmt of tl t tmien an 
Aiiothtrseholar,l>eMdts'i(rgiUs,a horn \!h<l -ho w 10 igla claims Mm 
nsa>istonanisAhri dhtnmuh,imtroj«slitmor J iJiiitliiM nt) dbisicth. 
lie apiicars, on the eonlrara , to haa e U , n tin h' ail < f the Mono 
plUMtes in the Persian temtora Aerordin„ to llvr Hi tin us,“!>hu 
arasap])ointid ha Chnsmnhtr, catholuiisof tin VniPtinns to Ip 
hi-dinp of Btth ' Vrluai but was proniohsl In 1 1 ol> ISiinlean i in 
•o'* to the Mt of Taghrtth, where he ordain si imana pn s*s and 
foiitielcd taro inonastenis Among his numi re is mnaerta from 
heathenism arn.s naouthfiil immUrof th rnal fmnla of Ik-, a 
aahoin he Uaptizeel ha tht name of (.fon,e Tl is e ■ ited tht aiige- 
orKhosrait 1 Aiiosharaaln, wlio ordered tin In hop to be b Inadid 
(2d Aupiit £75) As a writer Mifi-elh'i mnieh s ins to hiat U.n 
more of a philusophcr limn a theologian ’ lb aeroti against the 
leraiaii pnesthooel and against the ( n 1 i.hilo opher., a look of 
ilcmiitions, ft treatise on logic, on freewill m two di our-is, on 
the soul aiiel on man ns the mierotosm, ami a aratis on tlm emu 
I'osition of wan as consisting of soul miel !>o.la ‘ He is al«o Jiieii 
tioiicd bj Inter authors a,s n anib r on gi-imimr 

bcfoijt this time ft nioiik of I des a, whos nam is iiii Vnona 

toricalromaiieo — vhlstora of Constantine ninl liis time oiis anhistoncal 

«c,,^ii Vi 1 a ■* of fo' nil or, as the Om Utah 

’""Itr fuiiaii ninl during his oaan airai 

IhcwiKile piir]iorU to hewritti 11 ha out Aidniisor lidid'irisf \tx)l 

hcXns. All ^ ' T’ of the 

Imfnracsli f '1®? 1’“*^® cf'dii'* n aera t-mall iiiwntitv of 

liAni » r.. 1 1 ^ r Svnac !>(\Ic is pure, aiul'^>c t^aui from the 

IIoffnwM”i'al!d‘K“V? J''*® published ha 

time of composition between 502 mid 532. ^It wci?nonstofmeI that 
romance iiiustlmvc been known m mi Arahic"3atmn jolh o 

a ^'t®3luAAaii«™®dSSll jea’ (Ai III, ill j-j). 
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... .. I ,rom ino same ..onrce, tliougli imlciwmlcntK 

al'O al Mas’Mi, Viirfy adli Dhahab, ii 323 jnr 

1., 1 1 ? 1 »* >"■' Chromcon, ul Hntiis 

• \ !li!l . » ^ J»o doubt, too. It ih tlio work nttnbutcd b\ 

Instonuii Socntcs, wbo.nslio 
\.’ t 1 ‘^'0 cmiJorors Coiistnntiiic and Joviinui " 

” V'"? ‘>'0 hero, 

is tontainul m J.nt AIu« Add 71‘'2, a mami«Lni)t of tho 7tU cen- 

4 ” 1 4^*1 4 r ^re^hiHun, oj> eil , pn 242 2';9, and 

tniishtid l.\ ^oldlko, yj) V (7 , vc\iii OGO C74 ■\\o shall ijot 

1.. . far wn.HK in a.iMpmnK it likewise to the Gth ccntnr>, thoii<rli it 
Jb probaldj ratlur latir than that .mat iiotitLd 
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aroain sparse till w. rca. li A Or '513 (202 \ n ) Iho Inst of them 
lafcrs to the Mar ’ilO, about winch tiiiio the little book imistlmao 
lK.ai compiled Tlio niitlior made use of the arclincs of bdessa 
ind other Joi umciits now loit to us, ns well ns of the C/noiiiefc of 
to liiia the Slxl'tc ('ce aboie, ji S32) In reli;,aniis matters he is 
not a Moh lit inriisin, nor ;,nen to the use of Imrsli words, a thing 
to hi noted in the ngc in winch ho li\cd 
At otlu r writ, r ot first rate imjiorl nice as a historian is lohii, 
bishop of Asia or Flihesus, “the It at her of the heathen,” “the 
oairstir of the h"atlnn,’‘ and “llio idol breaker," as ho loics to 
stale hiiii'ilf- He w is a iiatiac of Amid,® and iiiUbt haao been 
bom earla in the nth Centura , nceonliiig to Jjand about 505 He 
aias onlainid deacon in the conaciit ol St John in 520,1111611 ho 
must haao lictn at h ist tiunta tears of ngc ' In 534 the tcmblo 
tH.stiIinee of the re gii of Jiistininn brol e out, ind_at that time 
lohn was in l’akbtim,‘'haaing donbllc.ss, flid from Amid to aaoid 
Iho jwr'ceution of the Monoplia sites bj Abralinm bar Ivih (?) of 
Tolls, bishop of Amid (from nliout 520 to 510), and 1 phraim 
birAppian of Amid, ivatnardi of Antioch (520 544), “a ninth 
worse pcis(( utor than raul or rujihrasins In 535 wo find him 
at Constantiiioplc, where in the following a ear, aeeonlmg to liar 
Iltbrius,'® he Kraiiio bishop of the Moiioplia sites in sueeesbiou to 
the elejKisid Aiitlnmus lie tins as it luna, ho ares certain]} re 
cciaed with gaat fiiaourba Jubtiinan, whobC fneiidslnp and con 
ildeiiee he eiijoa.d for llnrta jears, and “hnd the ndimnistratioii 
of the entire reacmics of all the eongrcgatioiib of the boheaers 
(i e , the Mnnopha sites) m Constantinople and cienwhero else "•* 
ANishin" to root out heathenism in Asia Jliiior, obviousla foi 
political os anil as i-cligioiis reasons, the cmiicror npiKiinted lolia 
to K Ins iins-<ioiiara bishop In this task lie hnd gieat success, 
toaihich his faithful fneiid and fellow labourer for tinrtj fiacaearb, 
Deutenies, larg. 1} contributed Ho interested himself, too, in tlio 
iiiissioiiara elTorts of lulinii, Hieodore, and Longinus among the 
2fubiniis and AlcKbi i In 540 tlio cmiierar cmploacd him in search 

iiig out and putting dow ii the secret pi-iclie’o of idolntra in Coiistaii 
tino]i1e and itb neighbourhood Alter tlio death of his |)atron tho 
fortunes of Tohn soon uiidcraieiit a change I.k i ot tho third 
part of his//is'on/comincnecb aiitli the perbceution under Justin in 
571, in winch he suirired imjinsonmcnt Ilib friend Dcutcniis, 
ailioni he lead undo bishop of Cana, aaas also iiei'sccutcd, and died 
at Coiistantiiioiilc From this time forararl John's storj is tliat 
of bis pirta, and tho caideiitla confused and disordered state of his 
Jliston/ IS fiilla ovplaiiied and excused ba his own avoids in bk ii 
50, avherc he tells us*® “that most of theso histones aaere aa-ntteii 
at tho a ei} time when the ])erbCeution aaais gouig on, and nmlcr the 
diflicnltics caused b} its pressuro , and it was caon iiccessar} that 
fnends should reiiioac flic le ires on aa Inch these chapters aaero lu- 
senbed, and ca erj other |iarticle of amtiiig, and conceal them in 
Tanous places, where thej sometimes leuiiiiucd for two or three 
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3 cars 'When thoreforo matters oceurred aiTimi, 4i » i 
W iCLoril, It was possible that ho might have raltly 
bcfoic, but ho lind no papers or notes bv wlileli riH i ^ them 
tihothcr they had beei} cieseriM or not H hem^f if"^ 
remember that ho had recorded tlmm nf enm ^**®f*toio ho did not 

tho same subject is recorded in more chanters «.nf, 

"wratia o " Some of ttio chaptere aSf' 
nlU dated at a arious tmics from A Gr 886 (575 a v) to 896 (sfs) 
pio time and place of Ins death are tmLio^ but ho caS 
haao haed Jong after 585, being then about eighty rlToflTio 

iiarts^bi'fiKt't''"^'^^ "i°‘^ “ msiori/ in tffreo 

I arts, tho first tw o of which, ns ho himsolf tells us,=* embraecd in 

SK books cncli, tho period from Julms Cicsar to tho 


1 At-Tiilarf, Annnlfs, i S40 fq sec 'NolilcliC, inZ D MC , "Via 111 1!P1 202, outl 
iicvhirhf' dtr I’crvr vmt tmOcr nir 7'ril ifer SMonirfcn, v 00 
s £.1 lloiiUmn I 1S2 1S3. 3 /{.O , ill 1, 41 4 See Calal , 111 329 

s See //«(., cd Curctnn bk. ii cb 4 and bk Hi eli SC Land, 4ne«t 
Zvr , ii -ill, 1 2 j 0 71 0 , ]I 83 Bar JIobneUR, Chron Eerier , i 105 

I rO ,11 , Disrrri ile VottorOiiistlit, p cxiv Land, Anted Sifr , IT-I 11 S, 0 
8 Jt 0 IL 8. S<1 » F /f , cd Cnreton, bk i cli jdi comp /> 0 , ii SI 

10 citron tctla , i lOj ll 7 H , cd Cnreton, lik a cli 1 

is Ihid , bk. ii ell 44 bk. iii cli 30, ST , comp BO ,i\ Si 

13 F H ed Cnreton, I.k ii cli 44 

14 Ibid ,\A. i\ cli 0^ 4*153 comp. Bar IIcbncliR Chron Fcde^,l 220 ITnn 
Just Ills! aieirs wore ns a inlM:innar} iimy be seen from lik ii eh 50, wlicre ho 
saa-s "tlmt it was not Tialit that to nn erring and lientiicn people wlio naked 
to be conicrtcd to Cliristianita and to learn the fear ot God, there eiinnld be 
sent by Ictitr, before evcrjlhlng tliotwas necessat} fortlielr edification, con 
fusion and ofiince and tlio rca ilinga of Ciiristlans against Cliristions 

» F 0 , ii 85 

13 F II , ed Cnreton bk 1 eh 1“ bk li cii 4 7 Of unjust legal proceed 
Jugs be compialna In l)k ii cli 41, avherc ho loses ills vpodareiop, t,c 
1" 7 If , cd. Cnreton, bk ii cli 44 >8 Payne binitli a translation, p. ICS 


I nnou ironi Jiums Uosar to tho seaenth a ear 
to tho^’” Ff carried on the tale 
tL*l, ® hrst jiart is entirch lost. Of 

mill kr (''f^roniele of Dionasiiis of 

Tell Mahrc- aiidiiitwoJISS in tlio Bntish Museum = Thotliirdhns 
iortuimtely come dowm to us, though with considerablo Jncmia, m 
Bit Mus Add 14(540 (of tho /th ceiiturj) => This book is wortha 
of nil prniso for tlio fulness and accuracy of its infoniiation and 
tlie ovidont striaang of tho author after irapartialita Tho Sinnc 
stjjjs howoaer, is acrj awkward and inaolaed, and abounds m 
Greek words and phrases Of t)cnicely loss aaluo for tho histora 
of Ins own time is another avork cnlitlod Uioyrajilnts of EaUem 
8(tnifs, men and wonion, contained in Bnt Mns Add 14647 jf 
1-13 J - These lives avero gathered into one coriius about 569! ns 
"ipprers from tho account of tho combination ol tho monasteries 
of Vmid during tho iiersecution of 521, winch avns imt on piper 
in 56/,-^ and from tho historj of tho coin out of St Tohn, evtondnm 
from Its foundition in 380 to 568 =« To theso ha cs Land lias addeS 
threo more, wliieh nro ascribed iii 3ISS to Tohn, but do not seem to 
haao been included in tins collection ^ 

The miiio of Zaclmnas Klietor or Scholosticus, bishop of Mitj lent Z.ichar 
in Lcsbos,=® must next bo montioi ed, for, though a t.reck author, ns 
his work has entered into tho Sjmic hterntuio ns part of i coiiipiln Rhe or 
tioii bj a S}naii xno 2 ik Tho Ectlcsiasiical History of Zachanas 
scorns to haao tonniiiated about tho jeai 518, avlioreas Ins Sjnac 
translator avas amtiiig as hto ns 569, •» and cam later Tho MS 
in tho British Mnsciiin, Add 17202,®“ cannot bo joimgcr than tho 
bognnnng of tho 7th coiiturj, and u, clcarlj the compilation of a 
aloiiophjsitc, who used /achanns ns Ins chief antlioritj in books 
HI ai , whereas books i , ii , and an. \n wore githcred from dilfcr 
cut som-ees, sueh as Moses of Aggel (about 550 570), Simeon of 
Beth Arshfim (scoaboac, p 832), Murii of Amid (seo aboie, p 833), 
tho corrcspondcnco of Jiihin of llahcainassus and Sovonis of Antioeh 
(seo aboi c, p S34),^ tho Jnstorj of John of Jsphesus,®* ie In a 
Sjnac MS in tho Vatican (Xo e\la )*“ wo find a senes of estracts 
fiom tins Sanne aiork (f 7!> sj ) as a continuation of copious ex 
ecrjits from tbu Greek histones of Soerotes and Tlicodoret The 
Inst of these, on tho public bmldings, statues, iiid other decorations 
of tho citj of Romo, has 'bcou carcfiillj ro-editcd and aiinotitcd ba 
Guidi ®* 

Me turn from the histonniis to tho ascetic avntcrs of tlm, ecutun, 
aaho seem to haao been more piirod by tlicir coiintrmieii, though 
far less aalunblo to us And lirst wo moiitiou tho author avho is 
commonly enllctl John Sriblia®* or “ tho Aged," placing him here on John 
tlio mithonta of Assemain (B 0 ,i 433), for 'Ablid Isho claims liiiu Slbhiu 
ns a Xcstonan (BO, iii 1, 103) IIis floruit is giacn ns about 


IS Seo Land, Joannra Lmhof roll ijihetot, der ersle Sj/rifche kirchenhislontcr, 
ISitk A aery useful book 

•* F II, C(I Cnreton, bk i cli 3 la P O , li 100, comp lip S5-P0 

=3 Add 14W7 (dated CSS) If 13C-1S0 Add 140 j 0 (dntal 875) If isi 20l 
Edited by Land, Antal Sgr , II 280-320 and S854!01 bee also a small bag 
luent ibid , SbJ ttoia Add 12154 f 201b 
13 Indited bj Cnreton, 1S5J There is an English ttauslatloii bj B Pavno 
Smith, ISeOg'nnd a German one b} Sclibnfelder, lSb2 
at Edited h) Ijiiid, Aiiecd Svr , ii 1 
13 Anted Syr ii 212 1 17, see also p 101, Inst two lines. 

=» Ibid , 11 288 11 2, 3 

27 Ibid ,l\ 343-302. Thntof Jacob BnrdiTilnlitfiM , p 304) is not his, at least 
in its present sluiiio (seo above, p SSS). TiicreisaaliglitlydiHerentreilnctionof 
it in tho Bibl ^ntlon nt Paris Aiic. fonds 144 (Zotenbcig Catat , p 1ST) 

33 See Ismd, Joanna Blvho / run tnhaoa, p So iv , and 4 nted Syr Iii , Preface 
H* Land Anred Syr , Hi pp xi , xli , and p 6, 1 21 sy 


30 See W right, Calal , p 1040 »i 

31 Aot n few cliaptcrs mi' 


booksall X seem to be derived, in iKirt at any iste, 
Itoni the kccond part of tlio Eetlesladltal llutory 

33 cofal, iii 253, BO ii 64 s7 hltd, Scriplorvm Jtltnim kora CoUeetlo x 
pp XI xla S32-3S8. Tho WS ailiich Assemaiil colls * peraetnstus Syriacis 
Iltcris Btronglialis cxnmtus (p 2.)3) is not Itkclj to lie cartier tlinii tlie middle 
oftlic 80i cciitan, ns it contains a work ortho intriarcli Ellas, wlio sat froni 

S3 II Tnto Slrlato drlla Bc’ert-ione dl Foma, Ac fiwni the Bnlletlino delta 
Ckimmissionc Anheologlea dl itoma, fasc. Ir anno 1SS4 (Koine l^k It is at'O 
extant in n shorter form in Brit Mus Add 12164, f IS^a (see Wright, Calal , 
P.0S4 Gnldl, p 235.7) _ , , , , . 

34 Tlicrc is Bonio uncertainta nbont his nsme. In B 0 , 1 434, Assemmi gives 

OCT , Jolin of niiaitfi wldch lie anas (p 433X is i 

convent nt Eineveli, on tho opposite hank of tlio Tigris from aiosul In awl 
Ui 1, 103 he prints CT&^I^yy Coi , which he renders Joannes 
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mmt Tlifoilorc aftcrw’nls ^cstonan bishop of "Marii or Mew ’ 
p SJ7 infra) » Mniat remains of Sergius s i 

con'iined ina single AIS of the 7tli oenturr (Ciit Adi 

HCSSt * Of translations from the Greelvne find in tins volume the 
/ISe of P^Svn. folloired bv the s^Ued 
the (.atra-rm of An,totle,^ the He/, nbepriv AV|«-Jpov, 
and a treitis- on tlic 'oul,— not the veil known ITepl i^ox-js, but a 
Si dilrent trartaie in fiit short s-ctions. It also contoins 
VcrpiiD s own trwtisc on logit, addre'sed to “ 

unfortunattlv imperfect, a tr^ on newtion and 
triati«e. likewise addrt-sed to Theodore, On the Causes of (he Uni- 
xn-J’, nxcnnli 17 fo the xinrs of Anmh, shovnng lioic it « “ » 

a tract On Ociiiii, AjHcits, mid Lidivuluahhj , and “ 
addrc=,.cd to Theodore, On the Aelion and Influenre of the Mom, 
evplanaton and illnstratiio of Galen s litpl npiatiMP j/iepum, by. 
Ill ,* with a short appendiv “On the Motion of the Sun Here 
too we tind irart (sections 11, 12) of his version of the Ars Gram 
I in^ien of Dionisuis Thtax, a larger portion (sections 11 20) being 
contained in Brit Mus AdiL 14C20 (IVnglit, Catal , v S0_) 
Tlicre IS a scholion of Sergius on the term <7x5/1“ m Alus 
Add 116C0 (see Mnght, Catal , p 11G2) In his capaci^ of 
phasitian, Sergius translated part of the works of Galen Bnt 
Mn« Add llCCl contains books vn nii.ofthctrcatiseDCiS'iniii?i«tt7n 
VriUrAvtfiitorinii Temprramaitis ae FaeuUalihus (M'nglit, Ca^al , 
p 1187k* addrca-tal to Theodore, and in Bnt Mus Add. 1/156 
there are three leaves, two of avlnch contain fragments of the Ars 
Mfdien, and one of the treatise De Ahmniiorum FaeitUatibus 
01 right, Catal , p 11S8)® As one of the clergj, ho -wasted bis 
tune in making a translation of the avorks which passed under the 
name of Diona sms the Art-opagite ” Bnt. Mus. Add 12131“ eon 
tains this Vet'ion with the introduction and notes of PLocas bar 
S''rgius of E Je'-sa,’” a -wntcr of the Stli century, as appears from his 
citing Athanasius II and Jacob of Edcasa. In Lnt Mus. Add 
22370 “ we find ‘icrgins s own introduction and the commentarj 
of a later writ' r, Thcoilorc bar 2arudL“ 

Paul of If btrgius was the Probus of the Monopha sites, their Ala'nl was 
Callml Paul, hi'hop of Callinicus (ar ILakkali),’-' who, hem" evpelled from 
<ni* hl^ r' c in 51*', b* took hiiii'-clf to "Edessa and thtre devoted himself 
to the task of translating the works of Severus into Synac. M e 
know for certain that he edited a ersioiis of the corrcspondenco 
of Seicrus and Julian of Ilalicamassus on the cormptibflitj' or 
incorruiilihilirv of the IkkIv of Christ, with a distonr!>e of Sevems 
apiii't Julian *' , of the treatise against the Additions or Ajtpendtecs 
of Tnliin,** and against the last apology of Julian^ , of that against 



a Tlii-ri 1< a fn mctit of tli- J/ajojc also in Brit Mns Add. ICIS OVright. 

<C,7/ j '„s) 

1 lull '1 t can ifS! cItHI ('W(nf III 30i No vl ) tins translation la WTOngli 
ft 1 1 1 Jv'ouof \A? M ir])OcouM Imre b»cn toorc tbati ti boy tit 

tlM® itm^ wljrn tiK' "Mn 111 the ISnti^li um Iran^cnbed Besifle«,theTer 
t-if 3 ii< 1 In stvl#* T)ic I Anclfn ftmds IGl naturally repeal this 

u.l (AtenUr^ tof i? , V 20-i). lu Ctfal Valal IfcJic, cxcO 
it 14 iiM J i rmu»f m iv attributM to Honaln ibn I»li5k (comn. Buum Ih 
; ' W itrj it j*. 54 uot^ 3). Tlie Birlfu Mb Alt Best. 30 contains 

e" Nf on th** Cbr^jrn/iaa<lrcssca (o Philotheus. 

- I ill lArrb, A»ot,<!/r,p m n we ^ R>toI, Teber den to/ 
Jrifi dn Uerrh^ Ki(usilxr parti 16«0,part 

iL J 1 In rart I p 4 I*rofi'«Hor R\ spJ speaks of this vcralon as «cin Mehtor 
will, dcr Vd p. trems'l nnst , ard In jart IL p. 10 ho sajs ‘ Die leber 
f iT*'^^ d'r !? Iirifi "-rpl Khsfiov f>e1i1ie<st sicli onfs engste on den Text dts 
rrnclii rl, n O-i^inalci nn. Di'i wir dcshalb diese DcbcrsetinnK als eine tm 
; "* 111 • i-nncn xlegt eehon cine teislucimng 

This opinion 
I that Seudus was 
Islon br the later 
^ , 101 120 
1. Tiinnitnt 




15 ^2?WrUit, I’lare-shloi before Jarob of Dd^ 


r/l‘ It ' ' I^r tt •" thel atican . Caiel ,111. Kos. 

r't (t- 7 eelii (i 1 ). Bar IDbaj ns states (//«t Duiuuf n.lM transL 

rviplatfd intn fc^c tli<- 'ynlijna of the Al(£adrlan priest 
iladdc 1 tolttwolools bnliitcin^hncidcrfAl Fu^, 
t tl> s U a riiUtale and tiiat the real author of the twi 
< 1 s'* or Basaols. Tlip 

li t" 'll nr ruRb-iA (Lf vden toilUtTam 

“■‘-rraCcT of PtoUmj 
rn ,7 Pi, FO; in-a me Serjis or «erinn (Setciua or 
w' ivnum of later date 

« fo, '"r *■' r"?' cnntemponrj, 

. 1*2 E'lehaita lii jJ. (i 0 . 1. tOOJliV 

L ■'{ ^'‘^intl'ef’llowinsyear, rrhereas 

ti* 7 lotLol lat.cil.(a,/,/.,jiL22S, coop. 

>* eil Bnt. Mns. Adi ITIOO (Wright, CnteL, 

1 1 k 121„s (Wnpht, rahl, p Jj.-). jc5_ 
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the ilamchees , and of the PhiMethcs » Probabh by liim are the 
older translation of the Memtlm Cathedrales^ and that of the corre- 
spondence of Sergius Grammatictis and Sevems regarding the doc 
tnne of the two natures in Chnst,- possibly, too, the translation 
of the treatise agamst John Grammaticus of C-esarea and of some , 
other works which are known to us only hi a few scattered cita 
tions ** Hence he is called bv the Tacohites MtphashshtlSna dha- 
natiiahhe, “the Translator of Books ^ 

This seems the proper place to make mention of a most unMitant Cml 
though anonymous work, the translation of the so-caUed Civil Lavs oj 
Lavs of the Emperors Constantine, Theodosius and Leo, which lies the Em 
at the root of idl subsequent Chnstian Oriental legislation in ecclesi penrs 
asbeal, judicial, and pm ate matters.*® The Synac version, made 
from a Gi-eek onginal, evists in two manusenpts,-^^ the older of which 
nndeniahlj belongs to the earlier part of the 6tli century Then ork 
itself appears, accotdmg to the researches of Brans {op cit , pp 
818-319), to date from the time of the emperor Basilisciis (Bnt 
Mus Add. 475 477X who was a fiiiourer of the Alonophysites , the 
Synac translation is asenhed to a ilonophvsite monk of Mabbogh 
or Hierapohs (i6irf , p 155) The Pans MS probably represents 
a jifestoi^ revision of the 9th or 10th centun at (Baghdad) Bngh 
dadh (i5irf , p 166) The oldest MS of the secondarj Arabic 
version is dated 1352 {tlid , p 164), hut it has been traced back 
to the time of the Isestonan lawi er Ahu '1 Faraj 'Abdallah ibn^at- 
Taiyib (who died 1043), whether made by him or not (ibid , p 177). 

It belongs to the same class as the London Sjfnac, but is b^ed on 
a better test, such as that of the fragment in Bnt Mus Add 
18295 (tbiA, p 172) ** Of the secondarj Armcinan translation 
the same is to be said as of the Arabic The oldest MS of it dates 
from 1328, Wt it probably goes as far back as the end of the 12th 
century (tbtd , p 164) The Georgian version, of which there is a 
MS at St Petersburg is most hkelj an oflshoot of the Armenian. 

Another scholar, besides Sergius, whom 'Abhd isho' -wrongly claims Ahu 
as a Kestonan is Ahu dh emmeh, metropolitan of In^hnth ( lekrit) dh’enunt 
He appears, on the contrarj , to hai e been the head of the Mono 
physites in the Persian temtory According to Bar-Hehra.us,*®lie 
was appomted by Christopher, cathoheus of the Armenians, to he 
bishop of Beth Arbaye,*® but uns promoted by Jacob Burde ana ui 
359 to the see of Taghrith, where ho ordained, mana pnests and 
founded two monastenes. Among his numerous converts from 
heathenism was a youthful member of the roval fiimilj of Persia, 
whom he baptized by the name of George This excited the anger 
of Khosran I Anosharwan, who ordered the bishop to be beheaded 
(2d August 575) As a writer Ahfl-dh emmeh seems to have been 
more of a philosopher than a theologian He -wrote against the 
Persian pnesthood and aramst the Greek phdosophers, n book of 
definitions, a treatise on logic, on freevnll in two discomses, on 
the soul and on man as the microcosm, and a treatise on the com- 
position of man ns consisting of soul and bodj ** He is also men 
tioncd by later anthors as a ivnter on grammar 

Somewhat before this time o monk of Edcssa, whose name is nn Anony 
known to us, tned Ins hand at the composition of a tripartite his mous 
toncal romance,** — a history of Constautmc and his thieo sons , an histones 
account of Enscbius, bishop of Borne, and his suHenaga at the hands romance 
of Julian the Ajwstate , and a history of Joi nn or, as the Oncntals 
usually cMl him, Joiuman, under Jidian and during his oivn reign. 

Tlip whole purjiorts to he wntten by one Aplons or Aplolaiis (Apol- 
imanus *), an official at the court of Jovian, at the request of 'Ahhdtl, 
abbot of Sndnui (?) Muhuzo, -with a -new to the coni crsion of the 
heathens All three jiorts contain hut a veiy small quantity of 
historical facts^or dates, and deal in the grossest exaggerations and 
invcntious k et the Synac sti Ic is pure, and ii c gam from the 
wok a good idea of the waj m whiw the authors conntirymen 
ttiought aim spoke^and acted. This romance has ^en published by 
Honma^, and Holdeke has given a full account of it, -with an 
obndged translation, inZ DM G, vxvm p 263 so He places the 
time of composition between ’>02 and 632. It is curious to find that 
tins romance must have been know n in nn Arabic translation to the 


1 uTit M... A I'i , . VT'i' 21"“ *" ' at cxl tCoXol , ill 232J. 

^ ^ W" . C<xL 1 at lalll , dated J70 , cxUlL, dated 

^ Bnt Mus. Add 17151. a Brit Mas. Add. 17®10-11 12167 

Orfo4^i?tS'e ’ P- IraM’atton "t tl** 

In The text of the former -niui nn>t i>ubli*licd 

and tranilatNl aim l wi*?' 'I”*! ? tran'ilatlon Both ln\ o iiecn i-dltol 

“4 “P^raC p 

» Of iIiImL^ wrt 1* and Oic'ti^!.® ^l D 0 lit 1, IW. 
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liistonnu n< Tnbirl, who ircit** >l is i f'oiuiinohibtonr'tl ilocumcut.^ 
1 rom }iim it lins pnsspd to tlic Kaiml of Ilm nl Athir, i 288 sij , 
mil the AlhhSr al Jiao/tm of Ahii '1 I'ldS (//<»/ l7if€iilamtea, cd 
1 loi'-pher, i> SJ) Ibn "W iidth al-yji’kfibi soonis in his Amals~ to 
hue dnwii from the smic source, tliou^h independently of at 
Tahan, and so also nl fidi, Uttritj am Jihahab, ii 323 Jlar 
Hebrews has also mndo some use of it in liis Chromcnn, ed Umns 
nnd IvuslIi, jij) oS O*' Jfo doubt, too, it is the work nttiihutcd hi 
'Abhd ishiVto the graie cichsmstjial liislonm fiocnles, who, ns ho 
Ml w roto “i history of the emperors Constnntinc nnd Jos iiiiaii ” 
AnothLr,but much inferior, ronimci,ofwhn.h Jnlinn is thohero, 
iscontmud in lint M ns. Add 71*12, n mnnuscript of tho7lhceii- 
tnri It has bien tditid ly Hoflinnnii, op at , pp 242 2’»!>, md 
(riuslatcd h\ yoldeke, / D VG , \v\iii OCO 074 Wo shall not 
he fir wron^* in assi'^nuif' it likewise to the Cfh cciitur\, though it 
IS prolwibh nther later thin that jiist iiotieed 
Of roil histone il nine, on the lontnn, is the nnoiijinons 
CfircoiHOH 1 th^mnnn, fortuiiiti Ij jinsencd to us in the A'nlicm 
^IS eKiii,^nnd idited hi Asutniiii iiiA’0,i 3SS 417 There is 
in Knghsh tniishifiou of it in the Joum of Samd J tt , 1S(I4, lol 
\ tnew ser \ ]> 28 < 1 / It bigins with A Or 180, but the ciitiics 
ire \cr\ spir^e till wi reirh A Or 013 (202 i i> ) 0 he last of them 
refers, to the tear 'iJO, about which time tho little hook iiiiisthito 
lieoii couipih'd The author undo usio of the arehii es of 1 des>sa 
ind other doiuineiits now lost to us, ns well ns of tho Cfnontcle of 
to hui the Stjl’to ^ee ihoic, p 832) In aligious matters ho is 
iiotaMeleiit pirlis\n,nor gnen to tho use of hitsh words, athiug 
to he notid in the ige in which ho li\td 
Aiothir ivnter of tirst nto imiiortiince as a histornii is lohn, 
bishop of Asii or hphtstis, "the ti ither of tho heithcn," "tho 
OMrsicr of tho heathen," nnd "the idol breaker, "as ho lores to 
vtrlc himstlf* He wis a iiitno of Amid,® and must hare been 
born tiri\ in the Gtli eoiituii , aci oiiliiig to Land about '505 Jio 
WIS ordiuiid deacon in tho eonnnt ot *it l_ohn m 529, when he 
must hii 0 liceii It le ist twcnti jcirs of age In 534 the tcrnblo 
of fUo TC jiU ^'f Ju‘'tuu'iu brol c out, nnd^ftt tlitit tiiiio 
tohn WIS in IMcblvue,* hiMiig, doubtless, tied from Amid to aioid 

. - 1 .^ 4 1 »A*» Kwlt 
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worse iiei'iiiilor than J'lUi orLiiphrisins ... • — 

at Constiiitiiiople, wliore in the following jtir, neeording tojJir 
licbrcus,'* ho beniiio bishoii of the Monophi sites in succession to 
tho deposed Anthuiuis, he tins as it mac, ho w\s ccvtaiwlj re 
coned with great favour hj Jusliiinn, irlioso fneiidsliip and con 
fideiice he cnjond for thirli jcirs, and "had tho adinimstmUon 
of the cntino ixicmics of ill tho congregations of tlio iicliciora 
ft e . tho 'llouoiilii sites) in Constantmoplu and ciorjwhoro else 
\lisliiiig to root out hcalhtinsm m Asia Minor, obiiousU foi 
politicif as will IS religious reasons, the omneror apiKmitcd fohn 
io bo hw imsMomri bishop « In this task lie hid gicit succe^, 

to which Ills fiithfiil fnciid and fellow labourer for thirtj five j cam, 
Deutenus, largeij coiitrihutesl Ho interested himself, too, in the 
missiomri efforts of Tulmii, Theodore, nnd Longinus among the 
Xubians and Alod 1 1 » In 540 tho cmiieror cmploj cd him in search 
iiiL'ont and imtfingdown the secret praelieo of idola^tn inCowstaii- 
lin^ople nlid Its iiciflibonrhood After tho death of Ftwn the 
fortunes of lohn soon undorwmt a clungc Ilk i ot the tUnd 
mrt oflm/fidori/Lamnicinca with th* jiersecntion nmlo^nslin in 
5 n m whS ho snh'rcd imprisonment*® Ills fnend Dcntenm^ 
•whom he had made bishop of Cana, was also iwrsceutcd, and died 
at Cows^utmmdc *• From this time fonvanl lohn’s storj is that 
of Ins iiarti, and the ciidcntli confused and disordered state of his 
//liforv is fulU evtihincil andeacused b^ Ins own words in bk ii 
50 where ho tells us*® "that most of those histones ivoro 
at the icrv time when the pcrsceution was going on, nnd under the 
dinicultics bi Its pnssuro, amlifcwia oven nwessai^ that 

fnends should remoco file leaves on uhich those ” 

s3, md every other i«irticlo of writing, and conceal fliem in 
places, wiero th^ sometimes remained for two or three 

1 At-riil»rt, AnnntM, I BlO n) 202. and 

Gfichiaite ifrr JVrwr iiii.l 4ralcr *1*''' ^ ^ 

s Rl Iloutsina 18J 1S3 0 , HI 1, « 


HLct. sL:ir:c*To:ii’8s 

u fulit Si 

Just Ills V loirs II ore mb ii h^tlicn ncoiilc, irlio 

«??/.^l%uretiu. lit 1 cl. 17. lit « 

«‘‘c 9'4T''" i8iai,.icS.ultl..traMlBtIon.p 103 


jeare When therefore matters occuried which tho writer wished 
to record, it was possible that lie might have iinrtlj spoken of tlioui 
hofoi-o, but ho lind no paiiers or notes by which to road and know 
whether they had been described or not If therefore ho did not 
rcinoiiibor that he had recorded tlicia, at some subsequent time ho 
pi-obablj again proceeded to their detail , and therofoio occasionally 
tho same subject is recorded in iiioi-o chapters than one , nor after- 
wards did ho over find a fitting time for plainlv and clearly arrang 
iim them in an orderly nnrrnln o ’’ Some of tfio chapters are actu 
all} dated at various times fiom A Oi 8SG (575 a u ) to 890 (585) 

Tlio time and place of his death are unknown, but lie cannot 
have lived long after 585, being thou about eighty } oars of age.*® 

Ills greatest litemiy wotk is his Ecdmaslical ITisiort/ in three 
parts, tho Jirst two of winch, ns ho himself tells us,®® embraced, in 
sit books each, the period from Julms Casar to tlio seventh j oar 
of Tustm II , whilst the third, also in sit books, carried on tho talc 
to the end of tho author’s life Tho first jiart is ontirelj lost Of 
the second w o hav e copious otcorpls iii tho Ohrumde of Djonj sms of 
'I ell jrnlirG®*nudintwoJlSS inthoBntislillusoum Thothirdhns 
fortimatelj come ilown to ns, though with considerable laeunie, in 
Br,t Mus Add 14C40 (oftho 7tli centurj)®* Tins book is w orlhv 
of all praise for tho fulness nnd accuracy of its mformnhou nnd 
the ovidoiit striving of tho author after impartinht} The Svmc 
stvlc, however, is verj nwkunni and involved, and abounus m 
Greek words nnd phrases. Of ^jircelylcss value for the history 
of his own time is another work intitlod Stotjraphtes of Etf^Jeni 
Sttinls, men nnd women, contained in Bnt WuSj. Add 14047, If 
1-135 -* These lives were gathered into one corjnis about 5G9, ns 
njipoars from the nccoimt of tho combination ol tho monastenes 
of Amid during tho jwrsecution of 521, which was put on jiajior 
in 6C7,® nnd from tho histoij of tho coin out of St Tohn, ixtcmlmg 
from its foundation in 3S9 to 568 “ To these In es Land Iins added 
three luoro, ninth aro atcnhtd in MS^ to lolin, but do not seem to 
liav c been included in this collcchon 
1 ho iiaino of Znchnnas Khotor oi Sclioksticiis, hislmp of Milj lone Zacba 
111 Icsbos,"® must novt bo mciilioucd, for, tliongb a tircck author, m 
his w ork has entered into tho Sj ruic htoratmo as part of a compda Bhe c 
tion bi a Svnan monk Tlio Eeilcsiaslteal Mistottf of Zaehanas 
seems to have tonmnatod about thojear 518, whereas hw Sjiaac 
translator was waiting ns Into as 50*1, '® and even later Iho JIB 
m tho British JIusoum, Adil 17202,-* cannot bo joungcr than the 
beginning of tho 7th coiitnrj , and is clcorlv the compilitioii of a 
Mouoplnsitc, who used Znehanns ns his thief auuwrit} in Iw^ks 



tho correspondonoe of Jnlmn of Ilalicaniassns and Sov onis of Antioch 
(sw 5 above, p 834), tho history of John of Ephesus,*' kc In a 
SvrmeMS in tho Vatican (Ko c-dv )*• wo find a senis of i\tracts 
from this SynacMoihlf 7i>sj)as a coiitmuntion of copious C’c 
ceriits fiom tho Greek histones of Socrates and Tlieodorot The 
hist of these, on the public buddings, statues, and other decorations 
of tho eitj of Uoinc, has becu carefnllj ro-cditod and nniiotatcd bv 

Gliwll 53 

JVo turn from the lustonaus to tho ascetic w ritors of this contun , 
who Bcciw to havo been moio juirtd bj their comitrjnicn, though 
fill less valunWo to us And first no mention the author who is 
couuiioulv cnllcd John Sublutw or "thoAged,’ placing iimlioio on Jo m 
X authontv of Assomnni (H O , i 433), for ’AWid who claims him S iMuh 
ns a Kcstoiiau (A 0 , lii 1, 103) IIis Jloiint is given as^lwit 

10 See tnnil, Joaimrsllitdio/’ ran Ipltcsos, tler crtlcl>yr^lic Kinhciihi^lonktr, 

ISotJ A vor) useful biKi). 


iSrnSi cuntoTw. I ell a =i B o , it lOO . coum m- ss-oo 

AiW ’ 14(M7 (ilatcit CSSJ ff 13B-IW Ailil 14^41 (.[nteil S7C) « 

#^,IItca iir Lnuil, Aiimf Si/r , 11 Jl>» S2B and BSj-SHI bee also a siu.aU frag 

tmuslaHoa l-i B Bavno 

Snilth, iSuOCnml a Gcniinn ouo bj BcliOTfi-ldor, ISO. 
w Edited lij iJiiid, Anecit Si/r , II 1 2S& 

» Anted Siir , 11 -’12 1 17, see also p 101, last Iwi 


t tiro Hoes 


in Uvo mill oalion as rana ttno, 

53 {«K>liaiid,Ji><i>‘'''’tl*«1ie/roii J'iiRc<os,u S 5 S 7 

» Und Anted Syr , Hi pp xl , xll , oud-p 6, 1 21 xi 
ei toVa Pai^f vil - »**|n *» »» ”‘'’ 

30 Oital , 111 2®®' ^Dsantniil calls pcnclustus S)a1acls 

jip ri xlv tS2 SSS. ^ not HKelJ to l« earlier tliBlitbeiiiiilillo 


, if flic Stli coiiturj, as 1 
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SYRIAC LITERATURE 


[6th cekt 


•'.’■lO Ills vrntiiifp consist of sliort stniions or tracts, e\olnsnely 
iiiti-iKltU for the training and stndj of monks and crenobitea, and 
a iminher of Utters 'Vbhd isbo’ (foe cit ) says “he comMsed 
tMO \olitincs V'sidcs mournful epistles, on the monastic life ” 
Till \ wire collected * b\ liis brother, who has prcfisedabnefapolog\, 
at the end of winch the reader ma\ tindacunons ctample of affected 
htimihit {h 0,1 43'>) “ Tn o short sjwcimens of the stylo of “the 
ipintinl old man,’ Sfiatih ar rShant, are printed m Zmgerlo’s 
Vui\um'nta S’fr , i 102 104 

1 little iiinior to John S'tbha was the even more widelj known 
Uni of ^nltlch,* to nhom the Jsestonaiis also laj claim ■* His 
diti, IS liTcd, ns Assemaiii points out, bv the facts of his citing 
T lenb of ‘'I nigh and corresponding with Siiueoii Stj litcs the younger 
or flisiimastontcs, who died in 693 According to the Arabic 
bingraphi pnntcd in j 5 0 , i 144, he was a monk of the conient 
of Mar Maltliiu at AIosul, and afterwanls becamo bishop of tint 
citi but soon re igned his oflieo and retired to tho desert of Skete 
in Ijipt, uhere he compo'od his ascetic works According to 
‘Ahhd fsho (/> 0 , in 1, 101), Isaac “wrote seven volumes on the 
pm Knee of the Spirit, and on 1 ho Dii ino mi’stcnes and judgements 
and di pensatioii Alaiij of his discourses and epistles haie been 
rat dogiicd by Asscmani,*/? 0 , i 446 460 The IIS Tat. cvxiv 
enntains the first half of his wntings {CaM , ui 143), and similarly 
Al“'‘' Bnt Mils Add 14632 and 14633 ■" Tho Arabic translation 
IS dn idcd into four liooks tho Ethiopic is iiatnrallj denved from 
the Arabic A f rtek version was made from tho ongmal Synac 
111 t\ 0 monks of St Saba, near Jenisalcm, named Patncius and 
Abriaimus, on which sec Asscmani, J! 0 , i 445, and Bickell, Con 
n-rh'i p 20 The onli printed specimens of his discourses arc 
two 111 /iiigerlc s jVoitirineiifn S'l/r , i 97 101 

Aiiothrr anthor of this claRs, bnt of less mark, is Abraham of 
Xephtar,® who flourished towards the end of the 6th Centura and 
in the taiU part of the 7th ' Him too tho Hestonans claim as 
tliiirs® Abfid nho speaks of “ various works of his,® but our 
librarK's seem to contain oiilj eight short discourses, the titles of 
wliii h an. gnrn bj tsscmani, /? 0 , i 464 Thej have been trans 
iit< «l into Anbic and there xvas also a Persnn version of them bv 
lob tlio monk (/? 0 , HI ], 431) 

M c rcf onl liort the name of Jloses of Aggel as being one of those 
who, after Ralilmhi, undertook tlic translation of tho wntings of 
kuil of Alfvandria into Sinac. He made a version of the Gla 
lAvm, at the reiju^t of a monk named Paphnutius, from whose 

V ft J*'® On n’onlap tn Sbnnt and in 

Tntlfi had hien alnadi translated,” whilst from the reply of 
Jlo es as qnnted in A- 0 n 82 83, it is obi ions that ho was ifriting 
after the death of 1 lulovenus and tho cliorcpiscopus Polycarp 
Hciice we inai place him soon after the middle of the centnryrMv 
fro .1 .0 to 'uO Much later he cannot he, because Ins translahon 
orthe llti.toryof Tacoh and \si atli (see above, p 826) has been ad 

/ar I'a'ri ? Under the name of 

Mrh’xms IUh tor (see iIk)> e, p S35) ” 

^ncohito patnarch of Antioch, 

<1, desrnra mention on account of his Inigo control crsml 

P-itnarali of Alexandria, miJSuscnpts of 

larK of whi<h of the ,th and 8th centuries, arc extant in the 
latiran and the Flntish Museum” Other writin,r« i 

nnaphr.ni >'-a short tr atise the rritheists.V l-unJri'utt^rs"" 
anla mitncal hoimli on the Cnicihxion of oiir Loial ” ^ho 


rsl< (r f*" b ‘brail, iJljJl, jiroliablj meaning natlvat XlElil 

. . 3 v' 

m ‘•mar Ij„t CnLi^jj mean 

UII -in„ tv analog} of s-CTQoihai w».hO 
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dispute between him and Damian was mvoli ed lus synccllns and 
successor Julian, who defended Peter against an attack made upon 
him by Sergius the Aimeman, bishop of Edessa, and his brother 
John “ 

Of the numerous Ncstonan writers of the 6th century wo uiifor 
tunately know hut little more than can bo learned from the enta 
logue of *Abhd isho’ Their works have either been lost, or olso 
very few of them hai e as yet reached our European hbranes 
Tho successor of Narsai (above, p 880) in the school of Nisibis Abraham 
was his sister’s son Abraham,®! who must have fled from EdessaofNisibh 
wath hiB uncle.®® His pnncipal writings are commentaries on Joshna, 

Judges, Kings, Ecclcsiasticus, Isaiah, the twelve minor prophets, 

Daniel, and the Song of Songs ®® 

To him succeeded as teacher John, also a disciplo of Harsai ®‘ He John of 
wrote commeutancs on Exodus, Leviticus, and Numbera, Job, Jere Nisibis 
miali, Ezekiel, and Proverbs, also controversial treatises against 
the Mngi or Persian priesthood, the Jews, and (Chnstian) heretics , 
a hook of questions on the Old and New Testaments , and various 
hymns. If the discourses on the plague at Nisibis*-’ and the death 
of Khosrau I Anbsharwan bo re^y by him, he was aln e as late 
as 679, in the spring of which year that monarch died ®® 

John was followed by Joseph Huz.^ i,®^ another disciple of Narsai,®® Joseph 
and the first Sjriac grammarian Of him Bai Hebneus observes =® Huzaya. 
that “he changed the Edesseiie (or Western) mode of rending into 
tho Eastern mode which the Nestonans employ , otherwise uunng 
tho whole time of Nnrsai thei used to read liko us Westerns ’’ Ho 
was the inventor of some of the Synac signs of inteipunction,®'' and 
wrote a troabse on grammar*! and another on words that are spelled 
with the same letters but have different meanings *® 

Of Mir abhn** the Elder, catholiens from 536 to 652, we have Mar 
already spoken above as a translator of the Scriptures (p 826) Ho abha I 
was a convcit from the Zoroastnan religion, and seems to have been 
n man of great talent and versatility, as lie mastered both the Greek 
and Smae languages Keceiving baptism at Hertu (al-Hirah) from 
a tMcher named J oseph, he went for the purposes of study to Nisihis, 
atid afterwards to EdessOy wLerc he and his teacher Thomas ti’^ns 
lated into Stouc the liturgy of Nestonus ** They nsited Constanti- 
nople together, and, escaping thence at some risk of their lives, be- 
took themselves to Nisibis, where Mur abha become eminent as a 
teacher On being chosen catholiens he opened a college at Seleucia 
and leoturad theiu Unluckily, he got into controversy, it is saii 
with the Persian monarch Khosrau I Anosharwfin (531 679), who 
banished him to Adharbai^n (Azorbiian) and destroyed the Kes- 

Seleucia Mar abhS, houever, 

Seleucia, was thrown by tho king into 
1®®^ ^y Mas earned by one o( his 
Uisciples to l^rta, where it was buned and a monastery erected oi er 
we grave Ho wrote *7 commentaries on Genesis, tho Psalms, and 
Proverbs, and the cpatlw of St Paul to the Romans, Corinthians, 
Calatian^ EpliMians, Philippians, and Hebrews , various homilies , 
synodiMl epistles’*, and ecclesiastical canons ** In these last he 
’“'‘nanp at least among tho higher orders 
of the clergy, the bishops and catholics AVhiit is mwnt hv his 
ennones in totnm Dandcm ’’ may bo seen from such 3ISS of tho 


^ Ao’ih raron JEcda. 1 260 

lVtal;jlnVlKtt wSSrttSo •‘■I® 



ample, Brit Alus Add. 71^0 f iSTbl rnmi““ui°i w ™'!ban(see, forex 

Hermann, 0/m^ note 2 ’ ^ Bickell, Cotispedus, p 87, and 

witlin Inti” 7'*®^ "P <^hls John 

Ills mlilitional notes In B 0 lii l C31 7M ^ Garmni , seo 

s e7o”’'i’i^4‘l3®4l3 noto^® '"“'I'’’ Ezekiel, from 652 to 678, 

above) Is probabl} b}*tbl7joJin”aiid^ nntS>v'tbe*7V®’^ 

blmseu did^not die till tl.e tl..rtein°^«r«^ 

}n4H]fntri{Dcc(s.iorof Nnntni imf Joseph HQzilya was the Im- 

C>,ir«- X rtor Ml, n f2) Comp HofTmann, 
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P^ltornsllnt Mu<; A\l(l /inc^nnil Jhinieli, cod S}r 4 (Oncut 
l-Ji)* llMmisolhisnjxnhoextniit* 

Under U-.r iliha nourished Ahrnlmm of Knslihar (nl 'WffsiO dis- 
tin«mshcil for hm suiusiiitsiieo uilh idnlo^oi.ly niirf for his icfic 

.s'; If ® uo betook 

himself to , Tiru^h 111 snd Ihcneo to Igeiil Ibliiriiing to Ins old 
hsiiiit, In led tile- 111 . of n lipriiiit for thirtj uirs, fine olliiig into 
fUo fir north ns i luissioinrj Ik died nt Uiznh, but his^odj 
wis sr,reth reinoeod to Ins jintnc jihco lenshkir Uo nroto a 
rnliso on the jiioinsii. hf,., „hicli u«s translnkd into rcremn be 
his diseijilc lob tlio monk * 

Uo imisl, jt Mould sum, bo distinguished from nnothcr Abmhain 
of hnsliksr, who lived slwnl the same time, and wtfli nhom Asse 
nnm h IS « onfoiindod him « ThisAbnlmni MasastudciitatA’isibis 
ninlir jUinlnin tlio mj'luvr of Kan-ai llienco ho went to licit i 
fvl Jin’^b), Mluro In convuted sonio of the lio-itlion inhabitants, 
•isitt d 1 ^ jvt and Mount ^inai, and finallv settled don n ns i licrinit 
yi 1 Met on Mount I/n, near >isjliis, nhcro a gmt iiiimbci of 
roUovu rb soon git lured ihont him and a largo moiiisti r^ was limit 
lie introiliKid strn f.r mhs thin heretofore among (ho ccenobitcs ^ 
^* 1 ? n^Mh did not t ike idneo till tomrds tho end of tho cciilurv ® 
Theodore, hishop of Marfi or Men, nns npiiointed to this sec hi 
jrinblii in jdico of Duid, nhom ho Ind deposed, about S40 
IIo semis to h lie been iniieli nildutul to (ho Ftuelj of the Amto 
telnn dnlujns since s.v.ril of tlio translations and Iroitisesof 
Sergnis of Ifis 1111 are dedieated to him * Among his onii norks*® 
there isnuntioned "a sobmoii of tho ten questions of Sergius *’ Uo 
Ouo coinposesl 1 eoiumeiitin on llu 1 'b.ilnisnnd a mctneil liestor} 
of NPir 1 ugonins ind his eoniieinions," nlio cimo from lehsma and 
introduced isei tieisni into Mebopoimni altoiil the beginning of the 
1 th ceiitnrv M hit nine Inve Iklii tho contents of tho “libertarii 
nigunienti ’ ninth he wrote at the reqmst of Miirnbhii Jiiiiiself it 
is bird to giipss 111 th< default of ant copt of it 
^ Thcodoru s brother Gihriel, hishop of Jloriiiuidsher,*- is stated bi 
'Abbd kbv)'“ to hi\c wntteu two conltot crsiil books ngiiiist tlio 
"M iiiichees ind tlie Childn.iiis (iistrologoi-s), ns also about 300 chap 
tors on iinous pissagis of Senjiturc nhich needed elucidation and 
cxpliualion 

The sncecssor of Jflr ibhl in tho see of Seloucin nns Joseph, in 
of *?tleu- C52 Uo studied ineditino in the Mist and iiraotised iiiKisibis, 
where ho Inodin oiin of the convent* Haviug been introduced 
h} a Persian noble to the notice of Khosnu I , ho cm cd that monarch 
ol an illness, and ingmtnlcd himself vrilh him so much that ho 
fiv onred his appointment to the oflico of cithobcus Of his stnngo 
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Soi^tnan fe disappointed, to l.aro gono over to tho 

fif intiodnctioii to tho dmle^ies 

(of Aristotle), ”» by which ho no doubt means tho trentiL on Ini, 

J arcion.tes, "ns well ns a hook of “Greek onesLus/’ mobably 
nhilosoplncnl, heinim tho stmiigo title of Aic/>1 J/iffin All thcM 
have perished, but his unmo mil go down to romoto postentyas 
the tranblalor into SjTiac of tho collection of In.lmu tales com 
moiilj called Srahlah and Dimnah Of this woik a single copy 
lias como down to our time, preserved in an Onoiital libran A 
tmiscript of It n ns fimt procured by Bickell.=» who. m conjunclioii 
mUi Benfcy, edited the book (Loipsic, 1876) , and since tlien thmo 
additional copies of the same original liavo boon got by Sachmi 
Hint Bodh inado his S)riac translation from an Indian (Sanskritl 
oiimiml, as Abhd isho* asserts, is wholly nnlikelv , ho no doubt 
had before him a Pahlav i or Porsnn v eisioii 


Paul tho 
Persian 


jiranks ind cruelties ns archbishop so no account, doubtless highlj 
coloured, luiv bo wid in L' 0 , in 1, 432 43 J, lud Bat llcbviwus, 
Chron Lfchs , ii <15 97 Jk was dcimscd after ho had sat for three 
veirs hut ho lived twelve vcirs longer, dunng which time no sue 
ccssor was appointed He proinnlgntcil twentv tbtcc emows,** and, 
according (0 I Ins, bishop of Damibcus (863), “ after his dciiosition 
drew up a list of his jiredcces'mrs 111 tho dignitj of citliolicus, 
wherein he would scorn to hive inid special ittontion to those who 
hid shared tlio same fate vvitli himself At least Bar irclin!us*®(per 
haps not a (juito trustworthv witness in this <fase) giv cs curreuev 
to the clnrgc of his having foigcd tho coiisolator} epistles of Jhcob 
of Nisibis and Slfir Aphnim to Pap't of Soloncm on Jus deposition 
A little Inter in tbc ccntuiy, under tho svra} of his succcssoi 
Uzckiel (a dLseiiilo of Jlur nhlia and tho son in law of Ins predecossoi 
Paul), CC7 580,*' there floiinsheel Paul the Persian,*® of Dershnr or 
Uersliahr,*® a courtier of Khosrnu I Anosbaivvau lie is said b} 
Bir Hebneus"* to haro been distinguished alike in ccclcsnsfical and 
philobophieal lore, and to have nsiurcd to tho ]>ost of nictioivolitan 


1 Hoscii Co/af , je 12 

I J erzclchnlta a orient IJanihehrifleii il I Hof it Slaali Dill , i-c , p 111 

S SceBlcUcU, Conqitrtw.v 37,nt«lcomp Brit-Mus A»W 1T210, f lUSlifbcg , 
Gtorv lo Thee, ImoI hote gontl Thou art 0. 

* \ viUigo near Arl)Ll or Irbll in JlL(Uini}7i1i]i 
s JU 0 , in I 165, col I, 431 ill 2, ilccclxilii 
a Comii iJ 0 , iii 1, I&4, note 4, witli Hollinnnn, hternge, p 172 
7 B 0 ill 1 03 a Sec HoOiniiiii loc cit 

a Sco Brit. 11113 Vdtl 140SS (Wriglit, Calal , p 11C4), Itcnnii, De PltUotophta 
Fenpat ap Siiro?, p 21 1® /iO,Ul 1,147 

II See JIO , ill 1, 147, note 4 anti 033 , iii 2, dccclxil Bar Hebnciid, Chron. 
Feeles , i S5, witli iioto 0 , irofnnami, Aui-itge, p 107 If the poem iiientioncd 
lij Asscniani (B 0 , 111 1, 147, note 4)rcaU> speaks of Abraliam of Kasbkar and 
stni moro of Ikibbai of Is Isibis, it mast bo of later date, and Uoflinann is iucUned 
to ascribe it to Qcorb® H ardff, a writer of the IStli cciituo (see 4vt-ilije, p 171, 
note 1327X 

1: A corruption of Hnnnizd ArdnsbCr still fiirtbcr sbortened bi tbo Arabs 
into nonnnslitr It is identical with SOk nl Abwiiz, or siinpl) nl Abwiiz, on 
tbe rii er KnrOn See itbldoUo, Geseh d Perterv Amber, p 10, vritli note C 
BO, III 1, 147 

14 Ibid , ill 1 43j Pitas bar Sbbiayu cites bis " synod” , sco Bar nobneus, 
Chron Feeles , il 00, note 1 

15 In bis Aamocanon, quoted bv Asscninni, FO ,111 1, 434 
36 Chron Feeles , Il 31 

3" Sco B 0 , III 1, 435-480 Bar Hcbnevis, Citron Eedes , il 97, 103 
38 B 0 , HI 1, 430 , Itrnan, Be Philos I'cripat ap Syros, pp> 10-22. 

19 a place not Known to the present writer 

» SCO Auldcke, Ge<eh d Ptrstr v Araier, p 100, note 8 
£3 Chron ^les , li. 07 


Just at fins ponod tho ITcstoiian Church 3111 1 gi-cat risk ofll-oii" 
(lisriiptioii from an interml sehisni Jlaimnnn of Ikdhaivabh oflle- 
tho succcssoi of Joseph llusaljS lu tho school of A'lsibi's, who had,' dhaiva 
IS Slid, a follow lu^t 8Q0 pupils,^ had dared to as«ail the doc 
trines and cvegcsis ofTlicodore of Mopsucstia and to follow in some 
Iioints thoso of Chi^ sostom IIo commonced Ins woik at Aisibis 
mulcr tho metropolitan Aha {lh’abhfi(lii),®‘ by publishing n rovisod 
edition of tho stitntes of tho school “ Duniig tho timo of tho 
citholiciis Lzokicl (567-580)*® ho brought forniid lus theological 
views, whicli wero condemned at a synod hold under tho nevt 
catholiciis, IshO'-jabli of Arzon (681 595),*’ and at another synod 
presided ovcl by his successor, Sabhr Isho' (590 604) ®® On tho 
dcith of this latter a struggle took idnco botwcoii tho rival factions, 
tho orthodox Ncstonniis putting fonvaid as their candidate Giogoiy 
of Tell BesraC,*® bishop of Nisibis, whilst tho othora supported 
Gregory of Kaslikni, n tcichci in the school of ArdiozB or SClik 
(Seleiicm) ■*® Tho mlluonco of tho Persian com t decided the iimtior 
m favour of tho lattoi, who was a jKrsoiia ffrata 111 tho oyes of tho 
queen Shu in and her physician Gabriel of Shiggar (Sinjar),** a 
keen Mouophysitc, who naturally availed liimsolf of tins optior- 
tuiuty to harm tho rival scot of Christians Gicgory was not, 
however, a partisan of Ilannana, but an orthodox Nestonan, ns 
appears from tho account given of tho synod over which ho inw 
sulcd,^® by winch tho Nicono creed was confirmed, tho commont- 
niics of Theodore of Mopsiicstia approved, and the memory and 
wntmgs of Bar saumiv vindicated against lus assailants Ho died 
nt the end of three y ears (697), and the nrclncpiscopal sco remained 
vacant till after tho murder of Kliosrau II ParvvCz in 628, dunng 
which tune of persecution Babliai tho arcliinniidrito distinguished 
himself as tho loaclcr and guide of tho Xcstonan Churcli. In tho 
overthrow of Ivliosmu tho oppressed Ifcstorians boro a part, more 
ospooially Shamta''* and Kurta, tho sons of tho noble Yazchn, w ho 
liad been tlio director of tho land tax of tho whole kingdom and 
had amassed an onoimous fortune, which tho king confiscated •" 

To return to llonnnnn, his works, as enumerated by 'Abhd isho','** 
aro — commentaries on Genesis, Job, Psalms, Proverbs, Ecclesiastes 
tho Song of Songs, tho twelve minor prophets, the Gosjwl of St 
Maik, anil tho epistles of St Paul , expositions of tho (Niccnc) 
creed and tho liturgy , on tho oceasioiiB of tho celebration of Palm 


63 In tlio Pietnee to bis hoffto ns translated by Jjtnd (sco note hclonr), 

53 Chron hceles ,11 07 "* Add 14000, f 56b seeWrigbt, CaM ,p UOl 

2* Anecd Syr , Iv , Bv r text pn 1-32 , tniisl , pp 1 30 , notes, pp 00 113 
W BO. Hi 1,210 _ _ 

57 ABSCDiimt, lot oil , note 1, proposes to rend Alejth ifellln, “ tho Tliousnnd 
Words" bnt Acpliiinphi is more Hkclj to bon corruption of some Qroel word 
53 2 I 10 SvTino titio keeps flio older ibnns Knlllncb and nnmiingli 
5® Gdttingcn, universic} llbrar} , HIS Orient. ISo 
3® Berlin, Itoynl Llbrnrv , Bncbnn 139 149, 150 
31 See Koltb Fnlconer, kalllah and Bmnah, Iiitrod , xlH sq 
33 BO, III 1, SI, note 2, 487 33 Ibid , Hi 1 81, note 8 

31 'Wlio was probnblj tbcroforc tho Imroedintc predecessor of Grecory (59flX 
33 B 0 , Hi 1, 83, ol tbo end of tbo first note 30 Jlud , H 413 , Hi 1, 485 
37 Ibid , it 416, ill 1, lOS Bnr Ilobrteiis, Chron Eecles., Il lOi, note 3 
33 BO, 11 416, HI 1, S2 441 
3S Not aroamlnphu, ns Asscmnnl tnvnslntes IksmSyd 
40 B 0 , 11 410 HI 1, 44® Wo need not bcHcv o tbo stntoments of Bar Hebrxus, 
enroll Series, 11 107 _ , 

« SeoBO,ll 404-400,410,472 DarHobrens Chron Feeles, II 10® Adbicko 
Gesch d Perscru AralKr,p SoS, in Uvo note Hofllnann, tiiCTjf, pp llSl-1 
49 B 0 , HI 1, 452. 43 Seo B 0 , 111 1, 4,1 

44 Seo llonbinnn, AuszSge, pp 115-121 Aoldekt GesiA d Fer^r v^rnter 
883 To lozdiii is ascribed a bjiiin nbicli nppcaw in Ncstorian 
g , Wright, Calal , p 135 , Zolouberg, Coinl , p 9 43 B o , III 1, 84 SI 
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floUcn Fndnr,* rogation*,* and tlic inventwn of the 
< ro I , a di'''oiir:f‘ on I’alm and ^ anous otlicr writings in 

vhi(h Ilf nttaclcd tlic tcacliing of Tlicodore of Jlopsucstia, and 
rliir-h tlie clinrcli tin rtfore jilaecd on its Dirfrr arjMrrjatonxts * 

Tn fj iiof The do'tnnr* of Ilann'ina fonnd a narm clnmnion in Joseph of 
llajxi Ila'ii fArhri or Irhil),^ wtli whom B'lbhai the archimandrite 
rntired into crntroicnv * He i* said to liave composed some 1900 
tract*, of rhifh \hlid isho incnlions about a doren ns “ profitable,’ 
a-l rnre wo mar conjecture that the rest were more or less deepiv 
tin,.! <1 with hrrr’-v The chief of them arc— on thcorj (or specnla 
tion) and pr'otito , the book of tho treasnrer, containing the soln 
lion of nb tni'c question* , on misfortmics and chastisements , on 
tlic reason* of the imncipal feasts of the chnrcU , the book of the 
liistones of the Paradise of the Orientals, containing many notices 
of ceclc*n*tieal Instorf, an exposition of die vision of Ezekiel and 
of the \i*inn of St Lrcgon , of the book of the merchant*, of 
(p'cudo ,Di(invhiu* (the Artopagite) , and of the capUa Ktenfiic or 
head* of f nowledge (of I ragnus) , besides epistles on the exalted 
character of the monastic life Joseph appears to have been made 
a bishop in his latter dais, and to liaie taken the name of 'Abhd 
Ish'i , at lea** a MS in the India Office (Ko 9J contains t tract 
on /c(h 11 10 (f Sflbl, and three stnes of nncstions addressed 
1(% a pupil to his teacher, by " Jlai Abhd fslio', who is dosenh 
llazzTiiri (f S^Sa)' 

1 till The successor of Ezckid a* eatholieus of the Ncstorians was 
yabh I Ishii yabli of \rz<'m, ISl 503 « He was a iiatn o of Beth ’Arlmjc, 
of trtTin educated at Nimins under Abraham (see aboic, p S36), and subse 
qu nth nmie hi*hop of Aivoii ( kp^anprli) Ho managed to in 
giatiate hiiiii-. If with the Persian monarch Iformizd IV (579 690), 
In who c iiilluiiicc lie was raised to the arehicpiscopate , and lie 
rnntiiiiiid to stand in fin our with his son and successor Kliosrau 
II I anriz, as w« ll ns with the Creek emperor Slanncc Doubtless 
Iiotii fonnu tlic Christian nrchhisliop a convenient ambassador and 
agent m public and private affairs, for Maurice had given his 
dni„htcr Mana in mamage to Khosrau » He was also a fnend of 
the Anh king of lUrta (al lliiali), AUi Kabus Xnmrin ihn al 
Muudbir, who had been com erted to Clinstianitv, with Ins sons, 
hi Simeon. 1.1 hoj. of lUrta, Sabhr Uho', bishop of Ushom, and tlii 
."Li I to this part of his diocese, 

convent of Hind (the 

i.nm it/, ^.nunn) at nl llirah Among bis works are men- 
, Z ,, \ ? 'V Funmnuis, one against a heretical (Mono 

phiMt. ) hi hop who had entered Into argument with ]„ni, twentr 

A"'"’? of the church,” m 

i « • ' \ canon* and epistles 

b Wb Mj bihir UiT also called KUo zLkhT or Zlkhu n,hr/. was n 
r'kh u 1)1 Ilk of Mount Izl i M hen many of Ins brothcrliood were ot- 
I’., '* ‘■"^'^wtbvB'ibiiai the archimandrite, ' he betook 

u ‘ f " “"'1 bounded thero a monS 
S'tne Mr'p?n ‘n n'™ Beth Babban Zcklia who’ or. for 

I/ *' ' ' '''' ''wsor of AbraWm of Kasldlt as nl^t 

t u w'onivf latt'V wlo"!''”'!"! duniig tlielue 

I me oi iu< latt.r who hvtd to a gri,at age (sec above n fiariw 

o,! tlic monastic life and another^ onhtled 

Ml of U 7'^ y o" the consc^ 

u;n;lat. 

». it kJ'SS'JKuXi' 1:*'““ ”■* 

ill ( itmut too 1 -, the date of the moiik Jlar-’idfL"! »,» n,nr.a 

^ irKr.r,a‘ 

of I,07,anathetT»etn,t;„to«, 

r/>t^ JO 7 
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have been a work of considerable value He most be distinguished 
from a later Bar 'idtu, of the convent of SEhbhii, near the vulagc of 
Heglila on the Tigris,®* with whom Asscmani has confounded him ** 

In the Jiibl Orient , in 1, 230, 'Abhd Isho' mentvons an histonan Simeon 
■whose name is given hi Asscmani as Simeon Karkhaja, with theBarkarA 
additional information that he was bishop of Karklia and flourished 
Under tho patriarch Timothy I about 800 His name seems, 
however, to have been wrongly read, and he appears to have hied 
at a mnch^earlicr date At least Elias bar Shinaiii speaks in his 
Chromele"" of one Simeon Barkayrv®* as the author of a cl^niclo (m 
at least two books), who wrote m the reign of tlio Persian Jang 
hliosrau II Parwez, A. Gr 902 a 591 a-D 
Tho name of Sahlir isho' the catholicns carries us over into the Sabhr- 
7th centniy He was a native of Peroz ubadh in Beth Gonnai, ish 3 > 
became bishop of Lrishom, and was raised to the archiepisconatc in 
596 bj the favour of Hlmsrau II Parwez.-® On the murder of his 
father in Jaw hlaortce (Tsoremher 602), Ehosmn resolved upon war, 
and took the field in 604, when he besieged and captured the 
fortress of Dura, the first great success in a fearful struggle of 
twenty five years Bar-Hebrsens states that Sabhr isho' nccom 
panied hun and died dunug the siege*®, but other authonhes sar, 
doubtless more corrcctlj , that he died nt Kisibis ® Ho is said to 
have been the autlior of an ecclesiastical history, of which a frag- '' 
men^t, relating to the emperor ilaunce, was supposed to be extant 
in Cod. Tat cLcxvul , bat Gtudi Las shonu that tins is mcoirect, 
and that the said fragment is merely an extract from a legendary 
life of Sabhr isho' bj come later hand iVff , vl , pp 559 561 ) « 

Abont the same time with Sahhr ishS’, if Assemam be nght,» ■we Simeon 
mav place Simeon of Beth Gannai, who translated into Synac the of SfOi 
(jhTontclc of Eusebius This version seems nnfortunatelv to be Garmai 
entirelv lost ^ 

"Witn J^e ( th century hegms the aloxr decay of the native litera Period of 
■tare of fte Syrians, to which the frightful snfieniigs of the jieople Gneco 
itaiinn the g^t War ■with the Persians in its first quarter largely Persian 
conmbatecL During all those years we meet with scarcely a 'War 
'Sf letters, more eqiecially in western Syria Paul 
***»?^® 1 Tliomiw of Harkel were, it is true, labouring at the 
rortsed veimons of the Old and Isew Testaments in Alexandria,®* 
but even there they were scared bj the Persian hosts, who took 
pKesfflonof the city in Cl 5 or 616, shortly after the capture of 
JcTOtatem by another anny in 614 »* A third diligent worker nnder 
the same adverse circumstances was the abbot Paul, who fled from Abbot 

m thl“iRli[nci“ f Persian invasion, and took refuge Paul 

^ Cypras Here he occupied himself witli rpudenng 
mto Synac the works of Gregory Kazianzcn *■ Of tins version 

nf British ifusenm ®® This Paul ■n-as also the translator 

of the Octoechus of Seicrns, of which there is a MS in the Bntish 
‘’“ted 676®® To this collecLn Im him 

S. of 

pmnunctation of the word „ it ci" ’ ” 

** ’ nutwurr, 

S' Asscmani, Catat SII W ■■ } 

WSPcthertmirksorAoUeVclnCfvS 7>'^5L' ICS CSS 
S' See nlKivc, n 62 . Tlionias o? Ifnrt ri “-.Amier, p 200 note 4 

'll t) and Is mid to hare tinnsLitnl a liturgy (ffl 0 , 11 02, 

e andJohnmii,;^™?*^'' Bw/i, Gregon hjesen. DIonv- 
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lVrM‘iii’5^ Jind ^^^s the first ml iinphnrni (iiiajilnCinnii) and 
orgnnircr of the Iniohitt Church in tho Last, uhich so raimlh in 
creased in luunbci's and inlhuncc that ho was tailed upon to ord mi 
Inshopa foi such remote rci,nons as Sopcstiiu (Sistiin) and Ilaicn 
(lltr'itl Jirirfitln dud in C4'> Ills life was urittcn h> his sue 
cossor Pciiha - MilruthS com piled n litnrga and wrote a coniinent 
an on the fiospels, hotli of wliwh ai-e sonittimcs wiongh assigned 
to the cldti ilaia'illri of "Maiporkat ® He was also tho author of 
sliort di'.LOur'Cs on Ktw \or Low) Sunda\, and on tho cousccmtion 
of the until on tho etc ot the rpiiihain.ns well ns of some In inns 
and scdi •* 

Contcmpoi-ar> with Mliuthl, under tho ixatnnrch Athanasius 
Gnmurda (.dudiii oU ') and his successor Tohn, flourished Sea crus 
‘'cbdkht f of L’lsibi- * bishop of tho comeiit of Ken ncslirc, at this 
lime one of tho chief scats of Greek learning in western Syria ® Ho 
deioted hini'cll, as might bo eypti ted, to pliilosophical and inatlie 
inatical as well ns theological studies * Of tho first wo linao sped 
mens 111 his treatise on the sillogisms in the .tiiab/tifff Pnora of 
Aristotle, his eomineiitiri on the IIcpl iparjrelai, and his letters to 
the prust Aitil'dri of ilosul on certain terms in tho ITcpl fputiretat, 
and to the pcriodcutcs 1 aiin'in or Jonas on some i>oinfs in the logic 
of Aristotle Of his astronomical and geographical studies there 
arc a few e\ainplis in Brit Jliis Add iJ'ifiS, fl 1 "iS 165,** such as 
w licthcr the heai on surrounds tho earth in tho form of a wheel or 
sphere, on tho habitable and uiiinhabitablo nortious of tho earth, on 
the nieisurciiicnt of the licaicn and the earth and (ho space between 
them, and on the motions of the sun and moon *® In the Koial 
Library at Beihn theio is a short treatise of his on the astrolabe “ 
Jloro or loss theological in rhcir nature aro his letter to the prust 
and pcnodciitcs Basil of Cyprus, on tho 14th of Nisau, A Gr 
(oCo \ P a ti cat ISO on tlicyvceks of Daniel,*’ nndlettcreto Sergius 

abbot of Shiggar (Sinj'ir), on tivo discourses of Gregory Lazianzeii 

Ho Is also said to hay e lira yyai up a liturgy* ,, , , 

John 1 , Tacobito patriarch of Antioch, was called from ttio con 
Tcnt of LiisCblioiri at Tell 'Adill to tho archicpiscopal throne in 
G31. and died in December 648 *“ Bar-IIcbncus tells us that ho 
translated tho Go-peL into Anhie at tho command of the Arab 
emir 'Amr ibn '^a d He is Vwtter know n as tho author of numcr 
oils sedrts and other prayer-, whence lie is commonly called k ohan- 
iMii de scdhrau(liil, or “ Tohn of the Setlr'is lie also tlrow wp a 

liming the second quarter of this century, from 633 to 636, tho 
Aluliaiuniadaii conquest of Sy ria took pli»w The pettj Anb king 
doms of the Lakhiiutcs (al Ilinh), tho Tha'labitcs and Kmdites, 
and the Ghas<inites, a- well is the waudonng tnbes of Mesopotamia, 
wore absorbed , and the Pcrsiaiis were beaten back into th«r oirn 
country, quickly tobo oyerrun in its turn The 
Hie last ellort of the Greek empire to wrest Sy na from tho *nr*“®** J, 
the Muslim yoke was no longer to bo shaken olf The effects of 
this coiiuucst soon hegui to make thcuisclvcs niamfcst in tho htcra 
tare of t\.e country The more the Arabic lanmiago ^ 

use, the more tho Sy riae wanes and yvnstcs awnj ' f'*° 
niadaii literature flourishes, tho niOro purclj Christian lit^ture 
pines and dwindles , so that from this tyrao on it becomes necessary 
to compile gramniars. and dictionaries of tho old Synac tongue, and 
to note and record tbo correct nailing and pTonuncmtion of words 
ill tho Scriptures and other books, in order that the umlcrstand- 

*“linon*^the"siUlflwnil^^^ tlonophysito sclmlars wdiomado them 
selics conspicuous dunug tho latter half of tho Hh century the 
most Sriiamo is that of Jacob of Edessa » Ho ims a natii o 
of ■'Bn dCbhy (the M'olfs well), a iillnM in tho 
(al Jiiniah), in tho pronnee of Antioch Tho date of |j*s birth i^ 
not mcnUoncil, but it iiin> liivo been about 640 or n httlo oaxlior - 
Ho s udHHl under Scienis SCbOkht at tho famous convent of Ken 
S^hir‘^«rc ho learned Greek and tho aconrato reading of the 


TiiTc crcmnstauccs nn. pm n in <1011.1 by Bar HeUnews (t/iron £<el«,ll UO 
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Scriptures Thcnco he went to Alc\ni«liia, but wo arc not told 
how long he reinaiiicd then. After his return to Syria lie ivas 
appomted bishop of Lilessa in 6/0 bSO-, but Bar Hebra.us sa^s 
that ho w as onlnmeil by tho lutriarch Athanasius 11 , 6S4 b'? 
which seems more probable, ns they wore intimate fncuds. It he 
yyas appointed m bS4, the three or (bur jcaw foryvlneh lie held 
this ollice yvoiihl terminate in Gi>7 6SS, m wlndi latter year Julian 
Ifomayu (or “the Soldier )- yvas elected patnan-h Apparently 
laeohwas yen strict in the enforcoment of cniioiiical ruli-> nml 
thereby oftcndcil a jmm non of Ins clergi Hew oiild si i m to Ini e 
appealed to the pitnarch and his fclloyv bnho 2 is, who lure m 
fayoiir of tcmpoiaznig , yyhorcinion Jacob burnt a copy of the ridia 
be fore tho gate of Julian's com ent, at the same time cry mg aloud, 
“ 1 burn yyith fire ns suiyorlluous and useless the canons which ye 
trample under foot and heed not * Ho then betook himself to 
tho cony ent at Knisuni, a toyyn near SamosTita, nml Ilabhibh 
yrns appomted to Fdossa m liis stead After a while tin monks 
of EusCbhona im ited Jacob to their convent, and there he taught 
fin cloven j cars, tho Psalms and tho reading of the Scriptures in 
Greek, the' study of which language had fallen into desuetude 
Owing to disputes with some of the hrothreii “who liatcd the 
Greeks,’ he left this house nml yveut to tho great com ent at Tell 
'Adda, whero lie worked for iiiiio years more at Ins rcyiseil version 
of the Old Testainont ** On the death of Ilnbblbh Jacob was re 
called to Edessa, where ho tcsuIikI for four months, at tho end of 
which timo ho rctnmoil to Till- 'Adda to fetch his library and 
pupils, but died thoro on 5th Juno 70S =* In tho literature of his 
country Tacob holds nmeh tho same plaeo as Teromo among the 
Latin fathers. Ilo was, for Ins time, a man of great culture and 
wido reading, being familiar with Greek and with older Synae 
writers Of Hebrew ho probably understood rerv little, but ho 
yvas alyyay’S ready, liko Aphraates, to ay'ail himself of tho aid of 
Jcinsh scholar-., whose opinion ho often cites Ho appears la ‘ore 
us ns at oiico theologian, historian, philosopher, nml ^mmanan, 
as a translator of vanoiis Greek works, and as the inJcfatigahlo 
correspondent ofinnny students who sought his adiiec ami assist 
nnco from far and near As a tlicolomaii, J acob wrote comment anes 
on tho Old ami Keyv Testaments, yvhith are iitcil ly latir aidho^ 
aiych as Dionysius bar Sahbi“ and Bar Hebneus, as well ns in tlie 
largo Calena of tbo monk Soverus*', further, scliolm on the whole 
Senptiires, of which S 2 »ccimcns may Ih! found in S Sphraim Oyicro 
St/> ^ and in Phillips’s StMia on wine Pmai?. « o/ /hr OM Tt ’ttann 
(1864) ** Ilm discourses on tho siv days of creation arc cvlant at 
Leyden and Lyon® " TInswas hi® Inti®twork, being uiilmi®bea at 
the time of his death , it was tompletcil by his fnemU.oorgi, bishop 
of tbo Arab tnbes Like many other doito-s of the Syrian Chiiith, 
Tacob drew up an anaphon or liturgy ,’* niul re y reoil the hi tirg\ o St 
James, the brother of our Lorel «•- He aKo coiiij.o®cil oreleis ot b 
tism,® of tho consecration of tho w atcr on the ey o of the Lpn>lmny , 
and of tho solemnization of matninony,“’ with "»'*'>* ''J 
ncot his translation of tho order of byptnm ^Soverus omit he tract 
upon tho forbidden degrees of nllnnty Tlic J lU a/ 3 

c^taiucil oppositions of tbo Euclmnstic scry ue, of 
of tho yvater, and of the late of baptism £ i®o 

similar to those which arc fonml scpaiateh ,d 

arranged tlic horolognim or canomcaT J;o*>ro •'*« 

Jroii ni) a calendar of finst® and ®aints’ day® for ttie wi oic year 

Of 3118 nuiiwrous cniion-,-- tliow adilrcsscd to <l« P™-' ^ oVw ' 

In tlio imperial »nn' ,-.r « nn I •l"i a n 1 10 ImtHiaaMr 

®,a-.i .-J) Lyon® No 's-l -nn- Parti M® h mcreh n isartlal 

Warairr® 3 per vnl i p- W^ Iwm.is s i"e jj jj,„ 

copy of*''® 2 lit life fool) nmlln tin Bo<I 

■Ctlil H7**> f fst’tl'rll'***’ Ml? f/fitriils r,. liwil I -I'lis'a 
Iclan Colo’ , P 'll* ^o a nf ilKIii till ivonl® nint pliraara In tliia 

{ah,® the pm.clm,t.ou anU ea|<Iamt.on of j P, „S5 

work „ . ,r ill umi f h ami el<cn hire yvhelltir hr wia the 

S f e.’^onabem ratal . pp W 07 ■« / r , no^n Cold , je Cl, ci ^ 

ST Cod ym ax-aii-tCofnl Si <e.l to the siTlit r<<r,c 

BO Fa SSieEncharist Beri>n, &ael.aw21® Tl. smi’ir 

of asrodi) Brit atu® A*!;! I’V^oU^rilmo I 'o the J r e®t Tbein ® 

cspoaltlonciliti’ilh' '"'•loai'tB.j > U of th "‘‘I" C’'*,' '* 

cotHp Brit Vilil ^ ^ _ 7 ^ 1 . onirr of }5rit« 

ScN.ta Makimref ,*>■* Ml,® Ad?s i*-ot s '■ 

f "lafaniire fnjjnuiitX ^ "J, -i,„ ^ ^ P J 4 

breo-rof toMi ^oOJ-. e r . -n 

O See aS ®0 Kov®ir Pif 1®®* 

nim Thnl nee* nrmf „ ■ Crnnrf/.jt renfini! , 
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Lnl'-r tlii^ licaJ vc mav mention the Sdiohon d' Diaconx^ \ 
<arn^^ur Mitncrt {CaM r,il , ii SI'* j anA the Schohon de F^i 
1 dum Ord,„n‘>o, .s rrui aim ?ncm Mnlur occludcn 

dis{Co<\ CO IV inAhi, '^rifl/ nil AoraCoIl.v) Jacob 
.Uo coniiK. ol boniili^s. of uliich a fetr surnvc in mannscniit 
f,- t-xmitk-fl) til'll Chrii-tnnsare not to offcra lunb after the 
Itwi'b fu-bion nor oson and «liccp, on bcbalf of the ^ca'cd, 
not to n irtir. tnne and nnlcaicncd bicad in celebrating the 
fill hart t, (2) n_aiii t the of nnkaiened bn»d, (3) agauist 
lie Vnnfiinin a. Dtoi-hintcs and hetanse thev offend against 

ihr odo tnnci‘, ( 4 )against certain impious men and trMSOTessors 
fftl' huof( od.nhotramtdc under foot the canons of «ic church - 
To tlic p Iliac be addc i liis inctmal dhcour-ts on the Tniiitc and 
th" iii.arrntion of the tvord=> and on the faith against the Ifes 
tinaiK* ^^h.thlr the treatise De Cnusa onmiim Causarum> 
r allj Im longs to him ran hardlj be decided till it has been published. 
Tin ri mail s in tlic LyUnan Catalojitc, p 585, note, point to a 
1 ntrr of nitirh later date The lo^ of lacob’s Chronicle is grcatlc 
to le n-'ittfd onh a few leases, all more or less mutilated, 
remain tons in Hrit Mns tddltOS'i® The author’s design nas 
to continue the Chroniel of Lusebius on the same plan, from the 
twcntietii vcaroflhc reign of Constantine down to his own time 
Hie intrrvlnetion vais divided into four sections, the first of which 
irt ated of the i anon of Fiiscbius and the error of three vears in his 
rah Illation , flic s eond of the dvnosties contcmnoraiy nth the 
Poman empire, but onnttcal In Fuscbius , the third explained what 
dvna tKS were roordinalc*! hi lacob with the Roman empire , and 
the fourth rout mud spiiarate chronologies of each of these dynasties 
TJien followcil tlif clironological canon, beginning nth Olympiad 
eclxxvi The last monarchs mentioned in the mutilated SlS are 
Hi raclmi I of Constantinople, \Tdasher III of Persia, and the 
caliph \bu Pair This work, winch was finished bj the author 
in C'*2,* has hf cn extonsii ely used liy subsequent Synan historians, 
both laeobitc and Xcstonan, such as Bar Hehreus,® Elias bar 
Shin'll i,® kc , and it is therefore admitted by 'Abhd tsho' into his 
hst of liooks H 0 , 111 1, 229) As a translator of Greek, works 
Jarnh (b incs notice, not so mnch on account of anv Aristotelian 
hlmuTs of hi«,i° as because of his icrsion of the J/omifin! Calltcdraks 
of S' vcnis a work of cajntal importance, which he finished in 701 “ 
He also rensial and corrected, with the help of Greek 3ISS , the 
abltot Paul * i er inn of the OctoMiHS of Sc veins (see above, p 838) ** 
The stall nient of Bar Hthtaiis*® that Jacob translated the works of 
Grf „orv Xamn?! n s eins to he erroneous. He merelv retouched, 
rc l»eheve the ver ion of the abbot Paul (see above, p S3S), to which 
he prolrtbly added notes, illustrative extracts from the writings of 
SiMini* and Ithanasmis reilartion of the Inviiyiirm i^nyrprtt 
Ij-repur apjvndid to tlie homili In Soncta inmiiin He made 
the Sinao itr ion of the histori of the Rcrhabites as narrated bj 
7oiimii«, whieh he h said to liavo translated from Hebrew into 
Grifk and tin lire into siinar ” Of philosophical writings of his 
rr inavfji'' f\ the EnrAirK/ion a tract on philosophical terms i® 
Tlie loc'nnl coini>oution on the same subject contained in two 
1 atiean M'!'' inai perliap aho be hv him *' As a grammarian 
tarub oerup es an iiujnirtant idafo in Sinac literature. Kestonan 
r ho’a’'s, mrh as Xar-ii and his pupils, more especially Joseph 
IIuiii I (fj Jkiii p liad no doubt clalioratcd a svstcra of 
ae I ntnation and iiiti rjnini ‘ion which vies in minuteness with that 
of tb Ic-s and hail p-obabli lx gun to store up the results of their 
•tuliesn Ma or tie MS'? of the Bible, hie those of winch we have 
aln a ll rn (alwnr, i> 820) But Taiob was the first to give a 
d nil 1 iiiij Ills to these j,„r ,„ta among the It estem Si rums, and 
to mdir the molds of lu ibhuii'i and Tell Adda to compile 
lias s e,.tir tl'.'s like tho i of tli ir hrethnn in the F-ast, and to pav 
att( lit ion to tmmi* ai i iiraei in the matter of the diacntical points 
an 1 the xigns of inti rj undion Hence we ususlli find appended 
ton rh TiroUitc « Imols the cpistlc of Jacob to George 


bishop of Serugh, on Synan orthographi,” and a tract hj him on 
the pointing of verbal and nominal forms and on the signs of 
iiitcrpnnction and accentuation, besides a tract of apparently 
carher date on the same signs, with a list ot their namra, by 
Thomas the deacon Further, Jacobs acquaintance with tho 
Greek language and Greek JISS suggested to him a striking simpli 
fication of the system of rowel -pomts whicli was now probably 
bcmnning to be introdncwl among the Easterns “ He saw that all 
the vowel sounds of the Sj-nac language, as spoken by the Edcssenes, 
could be represeuted hv means of the Greek vowel letters, a style 
of pointing which would be far clearer to the reader tban a senes 
of nunnte dots Accordinglv ho, or his school, put A for u, 0 for o 
(&), E for c, H for 1 , oy for « , and this si stem has been adhered to 
bj the \rcstem Svnans or Tacobites since his time Jacob wished, 

however, to go a step farther, and sought to introduce a reform for 
which his countrymen were not prepared. Tlie constant perusal 
of Greek MSS had accustomed him to see the vowels placed on an 
equality with tho consonants as an integral part of the alphabet , 
and, considenng how much this contnbnted to clearness of senso 
and faeilitj of reading, ho desired to see tlie like done in Synac 
For this purpose he iiimsclf designed a set of voirol signs, to be 
written on a line with and between the consonants— , and for tho 
purpose of making this invention knoivn to his countrymen he 
wrote a Syrtae Grammar,^ in whrch he used them largely la tho 
paradigms The innovation, however, found no favour, and the 
work was snpjwsed to be utterly lost, nnhl a few fragments (partly 
X>aliiTipsest) were simultaneously discoiercd hv the present writer 
and Dr Iscubaner Finallv, amid all his labours as pnest and 
bishop, teacher and author, Jacob found time to correspond 
with a large number of persons in all parts of Svna , and these 
epistles are often among his most interring writings.®® One of 
his principal correspondents was John the Stylite of the convent 
of latarha {Mrap^a plur , but also Atrapyir’, Avrapyov , al Athonb, 
near Aleppo) , others were Eustathius of Dura, livrisona of Dura, 
the pnest Abraham, the deacon George, and the sculptor 'Thoma® ®® 

To the pnest Addai he wrote on the orders of baptism and the 
consecration of the water, to the deacon Bar-hadh-be sliabhu 
against the council of Chalcedon,®® to the pnest Raul of Antioch 
on the Synac alphabet, in reply to a letter about the defects of 
the said alphabet as compared with the Greek,-® and to George, 
bishop of Strugh, on Synac orthographj (see above) 

After Jacob we may name his fnend Athanasius of Balad, who Athona 
also studied under Severns SSbokht at Ken neshrt, and devoted sms II 
himself to tho translation of Greek works, philosophical and thco of Baled 
logical, in the convent of Mar Malchus in Tur 'Abhum or at Kisibis, 
where he for a time officiated ns pnest He wjis advanced to the 
patnarcliate in 684 and sat till 687 or 68S ” In the year 645 ho 
translated the IsagSge of Porphyri, with an introduction, which 
seems to bo chiefly denved from the preface of the Greek comment 
ator Ammonias , and ho also edited a version of on anonymous 
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IS fSer JJ 0 , 1. 4T fNo C) anil ]> 4'8 (No 8). 

IS See, for example Oafnl lot ,111 200 Brit lias , Bosen, pp i/», TO (Wright, 
p 110) Faria Zotenherg, ChMI , p SO Tlic letter anil tracts liai e hcen pah 
liahca hy Vlilllips, A Letter Ly ilur Jacob Lhhop of Fdrsfa on Snrmc Orthoirraphy 
ac. (1501, the tl)lraAppeO(»i,pp Sa-oC 1S70) and llartin Jacobi cpl Edetteni 
r pidola ad Ccorylvajpum Sanmnvm de Orthnqraphia Syriant (1 CO). On the 
pae tble iilcntity of Tlionias the deacon with Thomas of Qirkel, see Phnilrs. 
thh: Apwndlx, p no i , 

=1 latbejcarS'iOwclIndthcfuIl} developed -NTestorian system ofTowcl points 
ta use (Brit, lliw Add J2I3S, see the fnesimne In Wright s Catal , pi liH ). 
therefore fairly place its beginnings as early ns Jnroh a llm& 
ta The credit of inventing this vowel.«ystem is usually given to Tlieophnas 
of laessa who died in TSi 7SC (/J 0 , i « 5 S 1 V though wSemsn hronglit for 
yard to OOT mtad eonilncing arguments in his ilorr Synacec, pp JSl 188, in 
favonrof the claims of JaMh We liavc now, howeicr, n IIS of Jacobs own 
time in Tdilch these GreeV vowels are distinctly appended to Svriae words 

Catal p 337 col 2, and phi 1 
In this plate, the handwriting of wlildi cannot well he placed later tlian about 

700, we find in 1 1 the vowel (ypsllon) in the -word jZkSOpS, and in 1 

23 the vowil Q In hoOi in hlach iiih, besides others in red ink 

>oonecandonht we think, tliat these vowels 
^ f if lie compares thf ir forms partlcnlarli llie 

a wIHi thwe r f the Greek letters on the inai^n of pi v ^ 

'*** AllViiiVJ dJti-fkmhc, ns quoted hj Sfarf In, Jaap cs 

ir* \ llartin s edition. Jacob had aircad v Iwforc Iiim riie example’ ot Tfe 
tmihiltesjmm w^osc alpliahct his fignrc of ^ for e apiwars to he borrowed. 

luue were reprinted, -with Uic Oxford fragments (^U ijO), \,y Wright 

^yOZorSiriac Grammar of Jacob 

^ ^inc arc iDe*ncal sec Brit Mus Adi 1 « 17 " ff r.fi -s, i-ire e iej. 

z D W G , Xilv (lS-0) ^ 21 1 V ^ ^ ““ ^ '•y Schrliter in 

47a Mb lintafn^^AhritMl ISIU, ff 

I Mwl{c ciuiintUI?t;^"£\loU«d;'o?tha;^^^^^^^ 
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STUCt^NT] SYRIAC 

'"i f M«s A(W 1-I6C0 1 At flw reaiiest 

of Aleppo, nud Dimcl, bishop of Edt^ lio 
of solci.t opistlcs of Sot eras of 
Jdln'lm*’ sun nos 111 tno JfSS - Ho 

liinisolf all Gregort Hanaiii'cii, ns is ondtiictd by n 
echolioi, iiitrocUictors to tlio"' lioinilus* nm\ tl.o rereion of tho 

ncmmiiaod iro an oiicjclical letter, prShibifiiig 

S" "“dT«S 

prohibit nnahmnms of the same 
!?‘rrV^ iV'" f^'C poems of Gregor) Hn/n„rcii. i« tho 

■jpr 6 1 » whom Asscmaiii calls Sciiorinits ChKlnlntin of Ai»«I " 

110 has, howetci, imsn.nd tho iinine In the MS, ns Professor 

Guuli inforiiis us, it stands not,— >OiA 

Tho former part of the name scorns to bo larood/noi , thelalloi js 
amian ntlt (ns Gnidi suggest',) a corruption of KarSWaTOj AVhether 
the poems in HriL Mus Add IfiSSl and 14-il7» belong to tho tmns 

f scholar of note at this timo is George, bishop of the Arab 
o I’"!’** of Athanasins II and Jmob » HoVas 

tn^ *' "!• , seem, in GS7 or G8S, two months after tho death 

inocs 01 Atlianasius and is said to hat o died in tho first) tar of Athaiiasiiis 

111 who was Lonseented m April 721 Ilis dioccso eompiised tho 

Ak«d i\ I or Ai lbs of ' VkSll (al Kfifnli), the TuTii S (!), tho TamUh, 
tiio L ha 1 ibitts, tlio 1 agliUbites, and in genenl tho iiouiad Arabs of 
Mesopotamia Of his w orks tho most inijiortaiit is his traiislation of 
the Omanan of Aristotle, of whitli theio is a loliimo in tho British 
Museum, Add l-tG'ih, comprising, in its imperfect condition, the Cote 
< 7 '>iirs, ipftjiidat, and tho first Iwok of tho Amhfttcs, dinded 
into two parts, w itli introdnetioiis and conimcutanos Of this \ er 

Sion a spcLimtn li is Iwen edited bi lloilmnnn, DcJIcrmcneuUw, Aa, 
p 22 sj , basidts small fragments nt pp GO, IS, 47), and 63 Ho also 
complied a largo collection of nboha on tliu lioimhcs of Gregori 
^ aziaiiren, which ovhihits a wide nngo of reading,” and completed 
the //<• wu mcroii of Tiicob of !• dcssa (sto aboi e, p S30) » JJis other 
w ritings are.— a coniuwnf ar) , or more likoK scholia, on tho Scriptures, 
cited m the Calcna of Seicnis and bj Bar IIcbra.iia in bis ./itiisor 
A’«re* ” , a short cominenf an on tho saeramoiits of the church, treat 
mg of bajitrem, tho hoh Eucharist, and tho consecration of the 
clmsm’^, a honiili in tw eh c s) liable iiiolro on tho hoi) clinsin in 
two shapes'*, another honulj on solitary monks, m hoptas)IIabic 
metre"’, and a treatise on tho Calendar \\\ twcho s\ liable metre,'" 
cited b\ Elias bir Shin 1)11 '* Like TacobofFdcssa, ho earned on an 
eatciisvi 0 litcvari correspoudciico, of which some specimens hai o 
liickih been piescri will! Bnt Mus Add I2I54, IT 222 291, dated 
fwm 714 to 718 Soiciwl of them aro addressed to John tho Stj tite 
of Litarba, one of wlioso letters to Daniel, an Arab priest of the 
tribe of the Tfi'ili c, is appended, f 2‘’1 The most important of 
thoin 13 one written to tlio priest nud recluse YtsliiV of Iiiiiib (near 
.:kz.lz, north of Aleppo), part of w Inch relates to Ajiliiwatcs and Ins 
works (see aboi o, jj S27) '* 

Daniel of Conteniporar> watli tlioso scholars was Daniel of Salab (a village 
Salnli north east of Mid) ild in Tur- Abdiu),’’* who w roto coinmontaiacs on 
tho Psalms and Pcclcsiastcs,*' Tho foiincrwns in tlirco i olunies, 
and was composed at lUo request of John, abbot of tho conicnt of 
ruscbius at ICnpIirl dho BlulrtliS (Kofral-Bilrali, near Apamca) ' 
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It I centm, and his successo, Leo, Mho Infd at ho ^700.1 of ? 

°! S'” ConstantniQ wvoto sei cml conlro 

ooi oriis (of Antioch), an 'aiingnobticon" coiiccrninir an nllcirLiI 
In^gion,® and a rmily to a trcatiw of Simron 
{II , Mououh)sito bishop of Ilanuii)® Loos only blemri otloit 

S” tvTto mlo 

Elms hdoiigod oiagnmlly to tho D)oph)sito part) in tlio Si nan Fair 

^^o"orbjsitoscctbv the stiuh arch 

Bari"i)ii, and for eighteen )onrs bishop of Apamca (or Fainnali) 
^foro ho ms raised to the patriarchato of Antioch (m 700) ^ Ho 
died in 724 The only woik of Ins known to us is an JUT 

iiioit/%n y»r j « . . 


* See W ri.Iit, Catal , p llol, and comp Itciinn, op nl , p 11 
s llrit Mils Add ISl&lniidHonofMrtRlit, Cnlnl.pp toS-MW) 
s Wriglit, CliWf , p 441 < Xiid p 445 * /otcnUrPi Cnlnf , p 2S,col 2 

c Mnglit Catal ,}> J18 col 1, ZotcoI>crg, Catal, p 47, col 1, ^o 23, d 
' Cod \ at. SCI I (Catal,n 521), scop 0,11 csdfi,502, col 2, Hi 1,23, note 
e M right, cnad pp "To, 433, coi 1 

0 8 0,1 404 Bar uclincns, Cftrtm XWrs I 203, SOS , ITofTinann, JOe tier 
mencutlcis avml Spros Artilolcteis, pp 14S-101 Henan, XJo Philot J'tnjxit aj> 
Surw pp 34 33 Seo Wright Catal , p IICJ 

n Brit Mus. Add 1472j, ft 100 216 II was c\ idcnll) written aftertha death of 
Atlianasius II , as shown In tlio rcinnrk oil f 132 b (Wright, Onlnl p 443, col 1). 
Tlic counnciitarj coutaincil in Brit Jins Add 17107, if 1 20 (W right, Catal , 
p 441) is perhaps tlint of Elt-aa lilshop of bhl^ir (SlujRr), who nourished ahont 
,60 and Iscxiintsl} stated (8 0, il 33P> to liaic compiled a commenUr} m 
tliofiret \oluina of Gregor) Nnainnrcn (ns tianslatcd he Paul) IIo followed tho 
older oscjiosUlon of Bciiinudn, hishop of Edcssa TiiUi Hcnjamln w ns tho wiitov 
ofn letter oil tlio Euclinnsttcscrvlcoondl)apt}5m(Mrl(,ht,CatuI ,p 1001 coi A 
1- ^0 Land, Anted Spr,i p 4 
W 8 0,1 401-105, comp Wright, Ontaf ,p POO, col 2. 

W W richt Catal , p PSo 

1* 8 0,1 832 (kUal I id, Hi 102, ^o ISS Wright Ctainl.p 818, Lo 78 
IS Jlodlctatt Catal , p 425, Lo 8S l" 8 O, i 405 Catal I of , 111 D32 

IS Hosen, Ciifnf ,p bS, ^os 32, S3 , comp also tlio “liibloof tho^cw Moons,' 
in Catal I nt ,11 402 

10 It has licen printed hi Do Lngardo, Annl Sj/r , pp lOS 134, and ivirtli re 
printed b) I\ righr, TAe Jlomllttt of Aphraatet, pit IP 87 B\ ssol lias tiaiisfatcd 
ami annotated It lu Am Triif Ctortis, SltchWi atr Arahcr, on d PrMligtcr Jesus, 
1^ » Sco llnlDnann In 78 If C , \x\li 741 

SI According to a note m Payno Smith s Cnfid , p 02 ho was bishop of ToUR 
dhf Mnuzulath hot nt the tImo when he wrote Ids comment^ on the Psaliiis 
lie WTis ccrtainl) onl) a priest nud abbot of a convent (sco Wrltlit, Cohd , p 
C05, col 2) 

!3 MSS — Bwt t Ps.s I 1 , llrit Mns Add 17187 part ii Psa H e , Add 
14070, 14CCb (onl\ threo leai es) (see M right, Cidnl , pp oOj liO- ) Cod 5 aL cU , 
Pas 1 Ixilll (Catal 1 nt , Hi J»7>, part «!,?•« cl cl , tii Anbfa, Bertfii, : 
SaeliBn56 xt/* frenutiiHr cited b) Air Hebnciis in tlio AnairAn? in Soic 
ms s Catena, and also by Antoutns Hlictor (W right, Catal , p 831, col 1). 


aikiresscd to Iaio. bjshonV m to rieuir fXffi 

asking tho reasons for Elias's clmiigo of creed » It was iirohably 
wnttoii during tlio time of his cinscoiiatc In it, besides George of 
61nit)Uo])ohs and Constantino of Ilair-m, ho cites John of Damascus, 
among whoso Greek w orks is a tract against tho Jacobites, addressed 
to tho bishop Elm 111 defence of Pctei, archbishop of Daimscus 
^tMiusol Btth Kandasri IS known to us only through his dis L.,^u 
cipio txcoigo of Bt-fh Ntko ns tho compiler of a comnientnn on the of im 
X\ow iesfamerit, of which there are two lolnmes in tho British Kami 
Mnseum, the one (Add 14082) coatniniiig the Gospels of St John and 
St Jirni-k, tho olliti (Add 1JCS3) tho thjitl ninl fourth ivirts of tho 
I aiilino epistles from Galatians to Hebrews Tbc commentar) on 
tho epistles js morel) an nbridgomcnt of Clirjsosfoin , in that on 

Serfigh, and occisionnlh 
of Theodore of Mopsncstm,« Cynl of Alevaiulna, and Epbrnim 
IIo also quotes a passage of nine lines from the Sib) lliiio oracles 
(ed Fncdhch, vni 287-200 At tho end of part third of tho 
Punbuo opistlcs there is m Add 14C83 a ohronologiMl section, 
tijimiinting with the accession of tho ’Abblsi ealipli nl Mnhdi in 
/ / 6, w Inch probabl) fives tho date of tho author » Miitli later ho 
cnmiot liBio lived, ns Add 14083 is a MS of tlio 10th cc)itnr>, 
ln\ mg boon presented to tho com out of St Jlnry Doipnra in Ski. to 
b) tho pntnnreb Abrabnm (or Epbrmm), who sat from D77 to osi 
In But Jills Add 18295 thoro is n sebobou b) Lnranis cvplaua 
tor) of a passage in (pseudo )Dion)sins Aicopagita ** 

About this timo too may have bred tlio chronicler Dninil bar D m 
JIoscs the Jacobite, wlio is cited as an authority b) FJins Inrbar 
Shiiuon in tho years 122, 127, and 131 of tlie Uijrali, i e, from Mosc« 
740 to 749 A 21 7* 

Thcoiilnbis bar Thomas of Edossa** is stated b\ Bar Hebreus'' TIko- 
to haio beou b) religious profession a JIaromte IIo was addicted pink 
to tho Bind) of astrology, and an nncciloto is related b) Bar of 
Hobnrns of his corrospondciioo with Ilnsninh, tlio concubine ofEiU 
tho cnlipli al JIaluli, which lives tho date of his death in 786 IIo 
was tho anther of a history, ninth Bar-IIcbrreiis eitcs** and com 
inonds IIo also translated into S)iina "tho two bools of the 
jioot Homer on tlio connnest of tho cit) of Ihoii This cii 
dently means a version of the entire Hiad and Odysscit, incrctliblt 
ns it mn) tuqicnr Do Lnmrdo was, w o bolici c, the first to discoi cr 
citations of tins work by Jacob, or Scionis, bar SlinkkO, bisliop of 
“a Cfltnrrnf ,111 17 Wrlglit, C<it«( , p PW 

^ c , jraliicrkaf or Jfni) fltOrlkln AiiscuianI calls him hWiop of Taghrith or 

3* 8 0,1 405, 11 IKi Tho epiatin to Cliristophcr against Prolms anil John 
Granimatlciisnr Alcxaiulria,niul totho nmiiks of the coniint of JlRrMatihcn, 
arc also citnl in Brit Mns.A(hI 171P7 fllifehl, TaMf ,p 007). 

eo Asscmnnl places Conatanllno ns carl) as CviO amt leo alxmt CIO (It 0,1 
4011-1(17). But In tho Catal I al llic) an. more correctlj described os "uttrquo 
B Johnnnis Damascoui tequslia (ml HI Sj>X 
27 Tlicso tlin-o aro mentlonoit li) Asscnuiiii, 8 0,1 4Cf 
2* \\ right, eVifnt , p 007, col S. 

29 8 0, fl H>,S37 Bar Xlebmis, Oiron X’ivfr«,f 207, Ikselhgen, rmyinfa/f 
pp 40, 123. Bion) sius of Toll MafirO wrong!) places his death some } ears later. 

In 70S 

2s Two MSS of tills wori sun !i e, bnt l>olh Imperfect, the one nt Home, Coil 
Vat exh (Clrifnl,HI 3 j3 ), tho other in the British Mnscnin Add ITlPTOVriglit, 

CMal , p COO). »1 Seo Wright, CMal , pp COS oIZ 

S'' Snehnn, ThtMlon VoA' Frapmenta Syr pp 101 and 0" 

SI llie wools of Ceorgo of Btth Ntkf, hnhhani ilhlAhoijma (Wright Catal 
p Oil, col 2) probnbi) rcOr to tho liturgical disputes which nro-« amoiic flic 
lacobltes about this time (8 0 li 311) and attaine*! consldirablo ImjKirtmct a 
little later (p 3431 See Jhir licbnens, Cliron Ftelts , 1 331 

54 ScoWrIpbf, (Sifnf,p 1184 ^ „ 

35 Seo Baothgen, Xrnffmratf p 2 Bar Ilcbrcos, Cilroa Fares, It ].<2,nntc2. 

55 8 0 , 1 521 CnTtlMii, i(6fr TAesaurl, p 30 

S' IlM Dsnad , p 22^ (tinnsl , i> 147) *9 Op 


111 ett 


p PS (Iran*! n Oj) 
" ■ ■■ llel 


SS On .^S(tmrisl', p 143) Alsontp 4o‘(lnnsl', p 20 Bar Helm in 

an) 8 tbnt “ the poet Ilonicr bewailed her (fall) in twojiooks^ which Tlieophllm 


the astrologer of Bdessa translated from Greek iid^^^e." 
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llw in.lto|».la™ ot K; AnKJifri in Pirn. „„l „r ,|„ KatHir > 
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or 1 a, ftititWH otiUmtu 'll) Oinriwns ’ = ontlon for rohii, metro 
ivilil-in of Ihih I ijMt, anil other unit rm mill tmt^ eonsohfon 
ainl other .Iniouims \ moiN lnmiis®nml in ethortition to cor 
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^ 'ihli t;ub<>cquenM\ conrrnt of liCfli 'Ablit 


o^Gcui 
ts K'l 

oinicil two fnnns m the iieigiibonrhooVortiio ‘ 
JJciiiff wilt to take charge of these, lie got 


i-A. •>ii, 11 iniiin nm mil”, init An in ismVinsseireiliiitli neiinimtml fJm , ..L Tt '•■•“h.' ...rai-, nt-goi 


ill SI rt of ^kt t, iiih.r>l>t ntiil nnili Imnscif tiioroui'lih ncqininUil 
\ nil the liMs ami habits of its moiika, roganliiig wWn he had 
ii ail «o mill h 111 the of rallaih,i« On hia return he soon 

foisook th.' gnat lonviiit hoiaiiso of itissoiisioiis that had nnsm 
in it, and hitook hiinsi.lf sMth Ins brother to the coment of Itith 
'M>hr, nliiio In diiotid liinisdf to stinli and to distitiguishcil 
liiiiisilf that hi. was cnii>loii.,l h\ IshO' \nhh III to assist in arraiig 
mg the Ilndhr'i (sie abon ' ’Xniin ishr/urofe a i oliimc of plitio 
so]'hiial diMsions and ditnulions, with a ooinoiis coininentan, 
ill dilated to his brother*’ and Lominlod a work on the rorrect 
uading and nrounnciation of ditluuU wonls in the WTilincs oHlie 


fither' thus following in (he footsteps of fociph llfiriau (sen 
nhovo, p 5 'll) and ant Kiiuifiiig fiKoh ot rdoss.a and the monks of 
till eniiMiit of Karkaphitlu (see alnne, p S2b) Ifi wasaho tho 
author of a tn iti<e entitleil /ifr /• Cnioai/ni <le ir, 

on the dilhnnt pmnnnmlion and signifiration of wonls that arc 
s}i,lt with till s,inu litters. This lias bctii published, with the 
additions of l lonauiibii IshUof al llinh(duil in 871) and another 
coTOpilir,b\ lloftiinnu (l/ni'i idn A><'i)ri,r)i/T, pn 2 It*' His greatest 
work howiiir was a new rcci'iision or ndaition, in two aoinmis 
of the /’linn ' ofl'alhdms and Jiroim, a ith additions colleUul 
111 hinisv if from other soun.es and from hu> own cxpcrionci *■* Tina 
lit coniinh 1 at tlie nqin st of the jntnarili tfoorgi, and it Iieeamo 
the staiidanl woik on the snb|ect in tlu Kestorian coin cuts 

Tohii of brth Garmai (OarnuVrn'vl called Tolin the 1 Idir, was 
a disiipk of lacob of llitli 'A bin, and lits sninssor ns abbot of 
Ih it touMiit Aft, r a fiw months, howner, he nentlv licit from 
Itrth '\blu and betook himsilf to a lull near DikukT'*in IwtU 
Ganini.whin tin niouastcn of Enl icl-‘ was soon afterwards bmlt, 
in winch In ended liis dais— Jlis works, acionling to 'Ablid 
Ishd',*^ are — a colloetion of heads of knowleilgc or masiius, rules 
fur lionets, a bntf chronule, histones of Ahnham, abbot of the 
peat coment on Mount I*ll, of the monk llar-'idtl and of Mur 
Kliodlrdiwai, the founder of the torn cut of llitli Ilidi (near al 
Iladithali, Iw Mosul), with a ilibcoiirsc and liMiins on tho last 
named 

"Sabhr ishO* Rustam was a natifc of a nllago called IKrem, in 
Iltslliaiiabh and entered the grtat lonioiit on 'Mount l~lii under 
the ablwt Xarsai, the snetessor of ItMihai litre, at the request 
of tho monks, he wrote a trict on the oeeasion of the celebration 
of Golden Fndaa, and also a largo a oliimo of disputations against 
Ivcresw-, and ottur theological qiiostioiis lie migrated tlioiicc. 


1. in, iwti 4 
; illstriets. 


Sii 


I OrlUsbalwO ns. Ni'MiVi.OP'ca ,l JVwr ii lni(>fr 

s Or Arabs i f bntur, oa tlu Pirsfan Gulf nn.l tlica.baoint 
1^0 ill 1 KiJ SilO.Jll 1,1S' noUl 

4 R.0 ill 1 las, col 1 boWcLi, CrsJi if 1 tntr v Aral-cr, p 41, note 2 
IIolTmami, liiinV, p.41 note 351 

a The coiiip.-i-.itloiinntlicin3rtirGcona iiiioteil In Oiobilitfiiwprars.pp 
1 24 12 A N prolxibU of much lator ilati \t least w c slumUl not csiioct such nrti 
111 iat limiiiR In tlip ~tb cintma , „ „ . „ . 

8 ilO iU 1,130,144 col J 'Stfc Biulser, T7,f Ac«‘or,on», II p 22. 

8 llrit aius Ailil riSlfllosin, fUfrtl, p fP). . . 

9 /"c ofapo-tatis anil 111 reties Oifnl lnf,ii 307, SiiT, of public penitents, 
ff Ilf , _"il, Hnt ains \iM 71S1 (Bostn, rofiif p O!’). 

io F<i tlu cons 'cratloa of an nltar w itb tlu cbvism, Cofnl I nf , II 302 3 k> 
*ec also it 111 Cai nluti canons of bl< au tiim, nnil toil tat ccsct , In 
aial. Sen,. * I e / Aon 0>V l 

II toll/ III! lit ".s Jj.i>,lll 1, 2S5, note 2, anil p OSS. 

19 JIO , ill 1 140 141. 

M Prop rli AhS n(l)-MiC> , ft\ SO, III 1,144 140, Ui'iriinnD.Opiia' Veifor, 

^1* TIic olili r name of SIicnnT dliMllirili BemniiSn, In \iablc Sinn BS rlmmS, 
or rlmpli a<.Smn rci llaflln.anii, pp 2U 

13 R,0 , ill 1 144, col 2, near the fixit ** Bmt , lit 1 144 

1' Fn.ina'Mb in tin liuluaOnici llbran , T/imlon Tlieri Is another copi 
In till collection of the S P C K now at OimbriilBi. 
lsSci>B.0,H 402, ili 1,40, 145 col 2, IM col J inhWle 
19 Tlio/I'i r'ntifen* of ttf ftvit of lAfiVimifise in Brit ains \i\it 172C3,'172o4 
(Wright Ciifiif pji. 107S-S01 anil Orhnt gall seiiiis to ben ilimriDt wwri, 
Tlie author of it la said to haix betn a Mtrlvl "a iiahii. ot Ivntar," which 
Jtnin hhii was not » irolUiiann 4i,*n,g' p 27a. 

91 So callci! ftnin Its founder see HoISlnann, op eit p 274, note 21 
99 BO, ill 1,20 1 204 474 Bnt he n,u»t have lived till aflirWl, for 'MiirKIio. 
dhSliwal wn-s stUl alii i. in that a iwr (B 0 , ili 1 151, near the ton). 

93 B.0 , hi 1, 204 *i Ibtd , HI 1, 407, col 2, ch, 4 S3 Jftid , HL 1, 4 j4-4S5 


««i». , w - P''f«nrehate, ho appomted George 

to bciiiotropohfauof llidliannbhiiihisstead*-, niul on tliodcatii 

*11 ecu » aiiecoedcd to tlu iw!rjart,}wtt in bfil, and sat 

till GbO As an author ho is not of miuli acioiiiit, liarmg written 
men.l\ a hw hoimhes, anth In inns and praj irc for certain oeiasions. 
and publislud iimeteen canons His too m all probabihti is the 
cpibtola dogm ifua contamwl in Cod Vnt ccccli n , p 360 ** 

* *1 "ho win pnsentFlm 

nr tho cleitli ot jeho \nl>h III and elected Ocorge lub sncio<*sor ^ Mon 
He comiulcd a Co/em j,atnm (MaUrpItanWiS dhU AW/iinni/O on 
‘■"J fooT Gosjiel-, and wrote eominontanes on Geiusu Psalnis, Pro 
verbs, Ftcle-wstes, tho Song of Songs, Ecclcsiastiens, Is,aLah, tho 
twchc minor Propluts, and the epistles of St Paul His Icttcra 
would probahia bo of some interest to ns, and tlie loss of Ins ccclesi 
asticalhistora , to avhuh 'Abhd isliO' applies the epithet of “trust 
wort ha, ’ is to lio regretted 

Of banul bai Mniiam arc can onl) sna that ho flourished under Paniei 
jMio ^ inh III of lltdhin abh, about 6*i0 ^ Ht '\Tote aii cede**! l*ar 
astual histon m four volumes, and an evplanation of tho calendar Mara-" 
Iho liistora is cited b\ Gcoigc of Arbtl m tho lOtli iciihirv for tins 
date of tlio dcstnictioii of Ttriisalcin 
Gabriel, sunianud TauntliR, avas a uatiic of tlio proaiiieo ofOabrie 
Siarzur or Shahrazur *» Ho studied at Xisibis, and then ciittred Tann., 
tlio gnat coment on Mount IzlS, when ho took isirt in a coiitro 
aersa anth tho Monnphatiitc monks of the eonviiit of Kartamm 
(near Minim) and against SlhiUlnl, lie afterwimls imgratoii to 
bitli 'AbhC, avluia. ho aaroto a hfo of Jliir XnuNai tho abbot, an 
actouut of tho marta-rs of Tur BCilm or TTir Birin { IdlHirpana-l, 
Miliriinri.ai and tluir sister Mllidokht, m the inntli a car of Sapor 
II ), a Iiomila for the washing of the feit, ki "• Ho bn aiiic abbot 
of Hi til 'Abhr Under the entholuns IlCiiiln isUo I (6S0 701) ■“ 

Iltiiln ishO' I , called tho Ehhr or tlie Lame (/uV'ini) wais ap Ilin" 
iiointcd catlioluiis in CSC,* in sucllssiou to Tohn bar Murtu,** tlie fol IsbS' 
low cr of Georga He a\ as opjwseil b\ IsliO'-a nbh of al Basrali, w hom 
he tliTcaa into pn-on but altiraaaials nlcascd on lus making his snb 
mission A more serious naail avas John of DSscii, bishop of Ni^ibis, 
Buriinmcd the Lcjier, who cumed faaourwath tho caliph 'Abd al 
jralik ibn Mttrwaiii and procured the deposition of Hini'm isIiO', 
aa ho>o place he occupied for iicarla tavo a cars." Bai-Hcbrcus adds ■*’ 
that Tolm put him for some daas into prison, and then sent him 
off to a com ent amoiiw the mountains in chaigc of two of Ids dis 
eipks, aalio threw tho luckless cathohens down n prccipieo and left 
ham there for dead Luckilv ho was found ba some shophenK, 
who took good care of him, though ho scorns to liaa e been lanio over 
nGer On his rocortra he withdnw to tho convent of I'niinSn (or 
Toiiali) ■** near Mosul, where lu staawl till tho death of Ins naal 
He contiiiiicd to i uh tlu Hestorian ChuriJi till 701, and avas biiriLd 


99 OnthoGraat/lUlntJcillinli-ibli, <ce Iloninann, .liiarilfV, p. 215, noti I'l .. 
97 B.0 , iii 1 4115 col 1, al tbc top. 

9S avho ilieil III utC sec Baetbccn FmtmrnI , pp 21, 112 
99 BO, Ii 41S, col 2 3>‘ Ibitl Iii l,2-.s col 1 near the fiwt 

31 RO , II 421, Ili 1, 140, Bar Hibrins t^rvn Mr» , II IJl, 1 0 irofllnann 
Aitsz^f, p. 277 

*• Ho must bo ilistingiiislicd flom twaa oilier Ceorges rtrslan* ba nee, aI«o 
disciples ot Islio vaWi, a-ir.,Qcorp. bWiop of Pfmth lii arntsblnornl Ba«nh, 
and ucorgi bishop of A Wbis tin intti r of avhom is tlie antbor of a an 11 l,non n 
livinn (sec fi.0 iif 1,4 tf BUUll li>iit)yi<iw p.a5.a oflui fount tu \e»(onan 
psalters, re, Bosen riifof , 1..14, w,'a\ right, t.«Mf,p I'l, col 1 atimieh 
total t'lxl Sit 4 p. 112 

s> B.0 , ili 1 IKL 34 aial ifrhtt 1 tit \om Orfl ,a 33 po II 420 
38 mi HI 1 14S 3 B-itl « 420 lit 1 .21 3 Bif ,iii I, .1 

3" See Homiisnn, .4iis.ffjf p.4” notes ai^, Su, p 2 4sj 
48 B.0, lit 1 4 jM S nonln3nn,.4iuririK',pp.o U.fniiiBnt Jt«« AibU 12174 

(Wright uiMf.p in'1. 

■n Bar.eaunia was abbot at the biginning of (it nan libs' * jtalriareliafe sec 
BO, III 1 4. 7, col 1 . ... 

<1 tor ITcbrvus, CAron B.\ffs,li IS., Rutligiu, A>w mew/e pp. 11 
il 4 

43 'lie int <>5:04*2 ro li 4.2 m I «r> B.irlItbnvu«,Cifvn /VrVs.H lS.a 
44 Baetligi.n, t mam iitt, pp a4 55 lia IIP 

43 (Uron Pciffs., 11 1S5»> , B.0, Ii 425. , » 

« B.0 , ii 424, niite 3 liar ttcbiu us calls it the coup nf of J ohn 
4- Accotallngto Ellas IsirShtiua'Tln Baetligm, i/nerra V, i>p 53, 120 Olbew 
saa flio 
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SYRIAC LITERATURE 


nicntnn on tl>o UicoloRical discourses of Grcgoij Nuzianzen and 
MHous forms of ordnmtion * 

'iimothi I uns a iiatiiu of ITnzzil in irLdhnijabh, and had been 
i piijnl of AbnlmmbsrD'islmndadli (sccabnic, p 84I)at the school 
of irislifisli in bijili's'ililirL lie bccnino bisliop of iiCtJi IJaghCsli,- 
nnd stood well with the Mulinmmndon gosomor of Mosid, Abu 
ibii Plus'll), md bis Cbristi'in sicrctni^ Abu ICfib nl AiiMn* 
On tlie tleslh of IlCii'm Isho' II in 770,^ seitnl persons presented 
tbemxLhrs ns csmhdiitcs for tho dignity, of catholicns Tiniolhj 
got nd of Isho' jnbb, abbot of IJCtb 'AbliC, hi pointing out to 
nun tint lie irns nii old mnn, unfit to withstand his joungci nrals, 
iiid In pronmiiig, if ho hini«i.lf were successful, to make Inin 
inttropolitin of liulii'iiinbli, whn Ii ho afterwards did Mcantiino 

M ‘ t -..I.T 1 -.at 1 ... 1 .. 1.1 - ... ..4 il.-. ....... 
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ilj «k lliv lis VUUIIISVU 4«tv 

&tipi>orf of ihe arc hdc icon Hi'roo and tho heads of the \arious 
culhgi s, T iinotin inamgcd at last to got himself appointed catlmli 
cui about ciglit inontlis after the death of his prodccecsor He 
slill howeier, eneountered strong opjwsilioii Epliniiin metro 
indit m of (niiidr Shriblior, *'oloinoii bishop of al Iladithnb, Joseph 
inLtiopolitin of ilmt or Ilcri, Strgiits bishop of Jla'aULthuvri, 
and others lithl n s\nod at tho coment of IlCth IltllC, iii which 
thes made lliisfani, bishop of llfiirnthn,- inctropolitnii of IlCdhni 
jabh 111 pin oof IsInV a nbh,® and cxcoiniminicatcd Tniiotli}, who 
retorted with the s.iiiic wcaiwn and deposed Joseph of Jleri 
los ph brought lilt matter biioro the caliph al Jlahdl, but, failing 
to giiii aii\ redress, ui an oiil hour for hiniself liocnmon Muham 
iinilan * Once niaro I idiruiu suniinoned Ins bishops to Baglidtldb 
and catonniiuincatcd liiiiofha for tho sceond time, with no other 
result than a counter taeoniminiuation niid some disgraceful not 
lUg, whicb led to the interference of 'Is"i and the restoration of 
* 'limotlij w IS dull installed in Jlni 7S0 ® Ho made tho 


lie'll < ' n JIJ 74 MM* f «... i.— 

inshnps of Peioia subjei t to tho see of Scloiiein, and appointed oicr 
them OIIL Simeon as nictropelitari with orders to enforce a stricter 
mb than heretofore Iii Ins dais Christ lanitj spread among the 
Turks, and the kh'd Su luinself said to have become a comerk” 
limotlij’s disgraolul rospousc to tlio calipli nrRnsbId w the 
sinlttr of tlic dnorcc of Zubiultili ifttiN bo scon iii J3 0% in If 361 
Ik is said to Ims o died in 204 A H = 819 820 in, or 205 =>820 821 , 
but. if lie rcalh w as catbolicus for forlj throe j cars, his death cannot 
bail taken place till S23 > 'Ablid-isho' informs us that TimoUu 
wrote SMiwiical epistles, tv \oUuno on quostioiis of ecclesiastical 
law, tiiiotbcr on qwostious of various sorts, a third containing 
disputations with a bore tie, nz., tho Tncobito patnnrcli Gcoigo, 
about 200 letters ni two volumes, a disputation with the caliph 
al ^lalidi or Ins successor al-lladi (on matters of religion), ana 
an astroiioiiHcal work on the stars ' Bar Hebnciis adds hymns 
for tho dominical feasts of tho whole jear and a commentary on 
Thcologns (Gregor) JJazianrcn) t. . _ i 

In tills cciiturv too wo inaj place tlio two following historical 
writers, whoso names aiul works aro unfortunatol) known to ws 
onlv lliroiigli tlio iiioiition made of tlioin by a later annalist. (1) 
Aw niionvmous author, the nblrot of the great convent Abra 
1mm on Mount Izla), cited by Elias bar SbinnjS in Ins Clironide 
iimkr Hid jeare 740 741 « (2) An ecclesiastical calM 

PclbiOn, identified by Daotbgon (FramnenU, p 2, No 6) ttm 
catbolicus of that name I'his is, bowowr, impossibly beeauso 
the catbolicus died in 740, wlioroas the 
PJhioii IS Cited bv Hias bar Slilniiju under the jears /O'' jnw 
■\Ve conclude oiir cnumoratioii of the Nestonan vv ntera of tins ecu 
till) with the name of anot her Instonan In the -gtfcl Onew(,in 

against heretics, and other Useful 6 jni.xu;, b 

SSitlonedaltreorUioralsalonnryJohnofDaltamtBO.Hi l hki.oti *1 

< Or, ocoonIingtootliore, 7<T ^ ill I ”0< 

” S nofSo Sll &il «»t Bar nobrrus fell* us of tl.is uubappy 
’"Me stoo to toll la BO, « 438 , III. 1.108-100. 

Bar Ilcbrroiis, Chron Bales , ii IJ® 
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1, 105, tho text of 'Ahlid isho', as edited by Assemam, speaks of a 
wntci iiamod Jsho'-duiah, bishop of KasrTu Other MSS , however, kw- 
read Basrii (al Basrah), which is confirmed by Llias bar Shinavadga I 
in Ijnclligon s Frag^nente, p 2 Tho variation DSnali Isho' in Bar- 
HobKous (t%nw Eedes ,i 334) is ofno consequence, and even there 
the MSS dilfoi Besides tho usual homilies of sorts and some 
molricnl discourses, lie wrote an introduction to logic, a work 
entitled The Hook of Ghiislity, ni which ho collected Uves and 
anecdotes of holy men and founders of monaitenos, and an ecclesi 
astical histoi) in tlireo volumes This valuable work is known 
to us oiilj by n few citations m Bai Hobnons and Elms bar Shinuya 
Those 111 Bar ShinfivI " Tango from 024 to 714, but the extract in 
Bar Ilebmus^* bnngs us down to 793 
Reverting now to the Jacobite Church, we shall find that tho 
numlior of its literary men in tho 9th century is not large, though 
some of them arc of real importance ns theologians and mstonans 
Bionjsuis Tell Mahraja iras, as his surname implies, a native ofEiKu^ 
Tell ilalirc, a village situated between ar Kakkah anil Hisn Mas sms e 
lanialt, near the nver Balikh ** Ho was a stnifcnt in the convent Tell 
of Ken neshrS,^ and on its destruction by fire • and tho consequent Malir 
dispersion of the monks, he wont to tho convent of 5Iar Jacob at 
Kamm, in tho district of SamosTitn “ He dev oted himsolf entirely 
to historical studies,®* which ho seems to have earned on m peace 
and quiet till 818 The jiatnarch Cmacus (see above, p 842) had 
got cniangled in a control eis) witli tho monks of Cyrrlnis and 
Oiiblri BniTiv 1 about the words lahma sMtmiyana (“tho heavenly 
broad ”), Ac , in tho Luclmnstic scrvico, which ended in the mal- 
contents setting up ns anti patriarch Abraham, a monk of tho 
convent of Kartaiinn After tho death of Cynnciis in 817, a spied. 
was held in Tune 818 at Callinjcns (ar Bakkah), in winch, after con 
sulorablo disciiasioii, Theodore, bishop of IvaisQin, proposed tho 
election orDionvsms, which vies approved bvniost of those present, 
including Basil I , maphnln of 'laghiith ■* Tho poor monk was 
acconlingh fetched to Calliniciis, received deacons eiders on 
Fndn) in tho com cut of Estunu or tho Pillar, priest’s orders on 
, ‘'atm day in tho convent of Miir Zakkiii or Zacchieus, and was 
raised to tho patnarebato in tlio catbodral on ‘'iinday the first of 
Abh, 818, tlio olhciating bishop being Theodosius of Calhnicus 
Abraham and Ins iiartisaiis, seeing their liopes disappointed, mam 
tamed their hostile attitude, which led aftorwarils to tho usual 
scandalous scenes before tho Mnsbm authorities® Immodiatelj 
after his installation, Dionysius commenced a visitation of liis vast 
diocese, going first northwards to Cyrrhus, thence to Antioch, 
KvrkCsion (Kirkisvja), the district of the Kbabhur, Nisibis, DWi 
and Ktphar tfitlifi, and so back to Cnllinicus, where ho ciyojcd tm 
protection of 'Abdallali ibn Tfvhu- agnmst Ins nval Abraham Ho 
Old not on this occasion visit Mosul and Taglmth, because tlio 
maplmrm Basil thought the times unfavourable In 825 Abd 
allrih ibn Tfiliir was sent to Egypt to put down the robollion 
•Obaidallivb ibu ns San, where ho remained os governor till 827 
His brother Muhammad ibn TShm w as by no means so w ell disposed 
towards tho Christians, and dcstroj cd all that they had been allowed 
to build in Edtssn =® Wherefore the patnarch went down into 
Leypt to beg the omir 'Abdaliah to wnto to his brother and bid 
him inodcrvto liia zeal against tho church, winch ho accordingly 
did.®’ On his return from Egypt the patnarch had tronbles with 
PhJoxcnits, bishop of NisIbis, who espouset* ,^*6 ca«so « 
natnarcliAbniham®, and ho then went to Baghdodinn 829loconfor 
vvxth tho caliph al Mamuii as to an edict tliat lie had issued on 
tho occasion of dissensions between the Palestinian and Babj Ionian 
Jews regarding the appointment of an oxibarob ^ Dvmng bis stay 
in the capital disputes took place among the Christians, "hwh 
ended in a reference to the caliph and in the dejmsition of the 
bishop Lazarus bar SablietbS.” From BngliilMb Dionjsms pro 
ceeded to Taghnth and Mosul, and nominated Daniel ns mnphnnn 
in place of tlie deceased Basil In 830 nl Mn’mflu made an attack 
on the Giook tomtoiy, and tho patnarch tned to see him on his 
rotum at Ivaisilm, biTt the cahpl. bad In, mod on to B~us, 
whithor Dionvsius followed him ond accompanied him ^ Egvq t 
on a mission to the Bnshmunc Copts, who wore then in 
Anv efforta of bis and of the Efffptian patnarcb wore, however, of 
no avail, and the unfortunate ic^ls sufTcred the last horrors of war 
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Gchcsis sunivps, thouKh imperfect, in Hrit Mws 17274,^ and 
tlicro are cxfntts from them in Tons, Aiieioii fouds 35 (Zotoiiberir, 
Calal . p 15b), and liodl ifarsli 101 (P Smith, Calal , p 402) TJio 
GospcUniid Pauline epistles (iinpcrfccl) are contained in BntMus 
Add 17274 (W light, Calal , p 020), the latter onlj iii ]3odL Or 703 
(P Smith, Gn/«7 , p 4101 and Bodl Marsh 80(i6i(/,p 418) IIis 
treatise on the HcxaSinmn in fiie hooks = is iircscncd to iis in tin. 
Pans MS Ane funds 120 (Zotenherg, CaUtl , p 197), and there 
arc evtnets from it in tiio otlicr JISS {ibid , pp 157, 169) The 
work 1)( in three parts, dedicated to his friend Ignatius of 

]Zbo^ know n to us onh through the Ijalin translation of 

Andreas Plasms, 1 50'f '1 he treatise on the soul ® sun i\ cs in Cod 

\ at call II {Calal , lu 273 271) , it consists of 40 chapters, \nth a 
supplemuitari chnptir to show that the dead are profited bj offer 
ing^ made on their lichnlf That on predestination and frcenili, in 
four disronrsis, m evtant in IJrit 'Mils Add 14731 (M’nght, Calal , 
P 853) 'Jilt Jliynifnliont nijaiv^t Jfercsifs, Riiokon of by Moses's 
biograidiir in Jt 0 , i\ 2IS, col 2, is probablj identical iiith the 
work On Scrti nicntioncd hj Asseniaiu at p 131, No 7 'Jho 
Fi'^lal jromilm for the iiholc j ear® is eatant in stieral MSS, ca, 
Bnt. Mus Add 21210 (M right, Calal, p 877) and 17168 (i6irf , 
p 621), Paris, Am. funds 35 and 123 (Zottiiberg, Calal , pp 
150, l^O).' Besides tin. so wo liaio four funeral sermons,® an ad 
nionitori discourse to the ehildrt n of the holj orthodov church,® 
and a discourse shoiimg mIij the Messiah is called by aanous 
epithets and names *® Moses also wrote ox])ositioiia of the sacra 
iiients of the ihurch, mch ns on the liolj chnsm, in 50 ch^ters, 
Cod tat call 11 {Calal , in 271) and Pans, Anc fond8l23 (Zoten 
berg, Calal , p 159),“ with which is connected the discourse on 
the consccntioii of the chrism iii Bnt Mus Add 21210 (tVnghtv 
Calal , p 87U), on Injitisin, addressed to his friend Ignatius, in 21 
ihaptcrs,Cod t at cjclin (Crt/<ii,iii 276), in couiioxion with which 
wo mai take the iliscoiirBC on the 1113 stones of bajitisni 111 Bnt. Mus 
Add 21210 |M right, loc fit ) and on baptism 111 Cod Vat xcii 
{Calal ,n 522)*®, exposition of the litiirgj, Bnt Mus Add 21210 
OVnght, Calal, ji 870)nii<I Berlin, Sachnu 62 (f), further, cxposi 
tions of the iii\ stones in the lanoiis ordinations. Cod Vat. li 
{Calal ,n 320)*’ , on the oidination of bishops, priests, and deacons, 
Bnt Mus Add 21210 (IV right, Calal , i> 870), on the tonsure 
of nioiil s,*< Cod Vat li {Calal , 11 322) lie also compiled twai 
aiiaphore ‘® one of which has been translated bj Benaudot, 11 391 
La,sth, 'Moses bar IvCphi was the author of a commontarj on 
the dialectics of Aristotle, mentioned b} Bar Hobneiis m Citron 
Jkclfs , II 215, and of a toinmcntan on the woiks of Gregory 
Nazianreu, ami an ecclesiastical hiatorj, nicutioiied by Ins Two 
grapher ni JiO,u 218, col 2. The loss of this last book is to bo 
regretted 

The coiiUmporarj Ncstonan wiitcra of mark are hardlj more 
numerous 

In tills ceiitiiiy the foundations of S}nac Joxicogranhy ircro laid 
bi the faiiioiis jdijsiciau Abu Zaid Iloiiain ibii Ishuk al 'Ibadtof 
IKrtu (nl llirah) lie n]iplicd hinisclf to nicdicinc at Baghdudh, 
iimkr Valoa, or Yuhaniiu, ibii Milsawaihi (Mrisujab or Mesue), 
but on ill feeling soon sprang up between teacher and pupil, and 
llonain took his dciiarture for the Grecian tcriatoij, whore ho spout 
a couple ofjears in acijiiaiiiting liimscirwitli the Greek laiigungo 
and Its scientific literature ife afterwards became jdusician to 
the lalipb nl Miitawakkil IIis downfall and exconnmiiucation 
were nicanl> bioiight about bj a follow Christian of the same pro 
fcssioii, Isril’il ibii at Tnifuri, and Iloiiain died soon after, 260 
A II =873 A II Iloimin composed most of Ins original works in 
Arabic, and likcwiso iiiaiis of Ins translations from tho Gicck 
' -tblid isho' mentions but three books of his,'® mz., a liook on tho 
fear of God (which ho wrote ns a deacon of tho cliiirch), n S>nac 
grammar, and a compendious Sj riac lexicon Tho lexicon has no 
doubt been 111 great part absorbed into tho later works of Bar All 
and Bar Bahlul "® The grammar seems to liai e boon entitled Kt 
IkabJi&dht N’ltl-ze, or the ‘ ' Book of (Diaciitical) Points ” It is eitcd 
by Bar Hebneus in tho 4nfar Tifcg * anil bj Eli as of Tirlian in liis 


grammar*® 

thm bo “yocffi a.(|iiilittorm " (os rggins and raggtzUvmUaaTmtu 

and X.Mha) Jixtncts from this work have been presorecd to us 

I'® of 'inan 

ICalaf «“Vii 

{Oalal , 111 604) there are oxcerjits from a medical treatise of 
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I Wrialit, Catat p CIO S j; 0 , ]| I2S bo 1 ® 218, col 2 

-• IbM, fl 128, bo 2 B Ibid, il 131 bo 0 0 JWA 11 131, bo s 

r Sto also Cod latcllx ICalal , 111 310 317) <>" Ion, Cod Xnt. 

cxlill (ratal , 1(1 270) s Brit Mu* Add 17188 (IVriglit, Calal , V 0-’2) 
s Brit. Mus Add 21210 (W riglit, Crttal , p 870) 

1® Brit. Slus. Add I7I8S (WrIi,lit,CWal,p 022) ^ 

II Tlie Puri* MS Ancicn fond* 3 j contalu* nuollicr redaction In 30 clinptors 
(Potenberu Calal , p 167) 

laSconlsoCod Vnt cceexi , In Mnl, ScrlpK I ell Wbro ^6 , v 

13 See also Cod Vnt. ccciv , In Mnl, op cit ^2' !! ? 

1 # Compare Cwl Vat. ecci , In Mnl, on oil 1 ® B 0 ,11 ISO No 4 

irTll lUidI na* tiic«i>6aA of an Arno Christian oral Bfmli See ion Klinl 
llUn, cd WUslcnrcld, bo 87 lyitln writers generally call Wm JoamilUira 
M Bcctliemrl»(,pp rSl«nmll-IO Ibn AM Umlbl nil, ed Mailer, 1 184 Ibn 
bhnlllkin c<l WIlKtenfOd, bo 208 nl Mas Qdl Jlfnriy adh SIiabali, be. 173 
*7 Bar nabncus,CAn)».£yr , p 170(transl , p 173 , B 0,11 WO, note 8) 

I’celes , II 197 109 (B 0 , 11 438) J/Itt JJlpmil , p 203 » (transi , p ITI *7 ) 
W enrich Ve AitcU Gr I'ertloiMiu, ludax, p xxxl writatcnftld, Otwh d oraO 
jlerrie bo no '® ® » 

'e Sec Gcoeiilus, Be Bfir Alio el Jlar Hahlulo Comvitntallo, 1834, p 1 
St See Hoflbiann, Z D ifO j xxxH , 1878, p 741 


Jloiiain, bnt no title is giicn ■ 

nephowHobaish ibn nl Hasan nl A'sam(‘<Stiff wnst")wero’imong 
the carliMt and nb cst ol tlioso Clinstinns, cbiefly Ncstenaiis, who 
during tho 9tli and lOtli contunes, making Baghdildh tlicir head’ 
quarters, supplictl Muhammadan scholars witli iicaily overythino 
tlmt they knovs ofGrLck science, ^\hotllc^ mcdicmo, mathematic^ 
or pliilosopliv As a rule, they translated tho Greek first into 
Sj nac and afterwards into Arabic , but their S3 nac Ttmions have 
unrortimatoly, as it would appear, iionslied, without exception 

An older coutompornry of Hoiiain was Gabnol bar Bokht isho'. Gal 
in Arabic tlabra il ibn Baklitlsiiu' (or ratlier Boklitisliil'), a member bar 
of a family of rcnoiwiod physicians, beginning with George bar Bn’ 1 
Bokht isho of GundC-Shabhor, whom wo hove mentioned above isho 
(p 844) He was ui practice at Baghdadli in 791, and attended 
on Ja'far ibn Vahyii nl Barmnki, became court pli3sician to ni 
Rnslnd, and maintained tins position, witli various vicissitudes, 
till his death 111 828 =® *Abhd isho' says that ho w as the author of 
a S3 nac lexicon,®’ which is our reason for giving him a place here, 
but no such work is mentioned by tho other authorities to wliom 
wo have referred ®* 

Of Isho' Jfaruzayri, m Arabic 'Isa ol Manvazi, fiom the city of Isho' 
Mnrfi or Morv, little is knoivn to ns beyond tho fact tlmt lie com Maru 
jwled n Syriac loxiton, which was one of the two principal authori 053 i 
ties made use of by Bar 'Ah ** That he should be identical witli 
the ph3Sician al Marwazi, who lived about 667," seems wholly un 
likely IVo might rather lonturo to identify him with Abu V^aliya 
al Manvazi, who was an eminent Syrian physician at Bnghdadh, 
wrote m S3 nac upon logic and other snbjocts, and was one of tlie 
teachers of Mattn ibn Yaunfin or Yfmus (who died in 940) In 
any case, 'Isa. al Marwazi seems to have flourished duniig tlio latter 
part of tho Olh century, and therefore to haio been a contcmpoi'aiy 
of Bar 'All 

Islio', or 'Isii, bar 'Ah is stated in Cod l^at ccxvii {Calal , iii Bar' 
504, No xi ) to have been a pupil of Ilouam IIis fathci 'Ah and 
his uncle 'Isa, tho sons of Da fla or David, wore appointed b3 the 
cathoheus Sabbr Isbu' II (832 836) to tlie charge of tho collogo 
founded by him in tho convent of Mfir Pothioii at Baghdadli " 

Bar ’All’s lexicon is dedicated to a deacon named Abmlmm," who 
made certain additions to it after tho duitli of tlie author " 

Isho' bar Non was a nativ e of tho village of Beth OnbbTru near Islib' 
Mosul llovvos a pujiil ofAbraham barDoshaudadh (see aboic, p Nou 
844) at tho same time with Abu Nuh al Anbiin (sec above, p 845, 
note 3) and Timothy, Ins predecessor lu tho digmt3 of catUolicus (see 
above, p 846) Hu retired first to the couvout of Mur Abraham on 
Mount Izlu, where ho devoted himself to study and to refuting the 
views and vvntings of his Bchoolfollow and subsenuout diocesan 
Timothy, whom ho spitcfull3 called TdlCm ot/ieos (“the wroiigoi 
of God ”) instead of TmoChcos In tonsoquonco of a dispute with 
tho monks ho loft Mount Izlu and went for some months to Bagh 
dudh, where ho stayed at tho house ol George Miisawaihi (Musfyoh 
or Mesue) and taught his son Ynli3 ii " Ho iheii retiii iied to Mosul, 
whore he took up lus residence in tho com cut of Mui Elias, and 
lived there for thirty years, till the death of Timotl^ “ Through 
the influence of Gabnol bar B5kht isho' (sec above) and his son 
inlaw Michael bar Mfisawaihi (Musuyah or iMcsiu), tho plosician 
of tlie calipli gl Ma’mfm, ho was mipointcd catliohciis A Gr 1136 
s LdlU Baetbgcn, j) 82 , see UolUnaan, Oji«*e. Aalor p zvli 
53 Hoffmann, &iue Aat , pp 2.40 sco B 0 , II 308 col 2 and Co<l Berlin, 

Bncliau 72, No 14 Tlicro i* also a MS In tlic collection of the S F C K 
« CoJ vat. cxcH (Calal, III 409), Syntoffma Medicum Syr el Arab, Is not 
llkclj to be Ills, but requires closer cxanilnatlou 
25 Tills Is a largo sahJcct luto wblob vre cannot hero enter, the more *0 ns It 
pertains rather to a history of Amble than of Syriac literature. Wo « oiihl n-for 
the wader to WUstcnlteld, Getehiehle d arab Atnte v Kalurforeker 1840 
FIOcoI, Dissert dt AroWels Scripiorum Ortceorum Interpretlbvs 1811 Wcnrich, 

Be Avetomm Qraeorum Verstonlbus et Commentarils, 1842 Binaii, Be Plillaro- 
jiftio Penpatetica apud Syros, 186", sort, rill p 61 , j’») 

dtsArah PhilosophenUbenv Sehrtften hy ii Steliisclinclder ^9 A ) HI'". 

Die CrlecM«*e« Pbilosopben <it der arabischen Beleri/e/eranff, 1W3 Of '‘Bjaim 
madan nuthoritic* two of tlie most Important arc tho Af/irWofAhu 1 hnraJ 
Muhaimnnd Ibn IsWik al WnrrSk nl BaghdMhl comnionlj railed Ibn AM 
In'kOb an Nndim (died early In the lltli centun) «nd the UyanalAnba/l 
labatat oMHMSofJIuwnirakad Din Aba 1 Ab^s Aliiiiad Ibn nl hijHliii as 

stitai A^ialW I 121 

No 2S BnrHcbncus Chron Syr,pp 139140 
Olid mu. DinioU . 235, 2W ^ ST MOyHtly 258 

£S Oomporc Gesonlus, Ve BA elBB, p i 
29 Bee Gcacnius, op i P 8 , B 0 , lli 1, 258 

m Sra the Eliirij(,^p*-“ I**" ^bi UsalbPnb, cd „ 

®3!'fc,S£i,5o?li m B.rn.i»-,m~ li iMwii^t 

he resided for thirty eight years In tlie convent of 8a Id near Mosul 
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On tlip ilcnth of Athinnsjns he was roelcctcil patrnrch in 10C4, md 
sat till 1073 ^ Ho carried on a control crsj intli the patrianJi of 
Aloxaiidria Chnctoilfilns rcganling the mixing of salt and oil mill 
the Fiichniishc bread acconlinsr to the Si nan piULtiee.* lie com- 
piled an anapliori, issuctl a lo^leetiou of twenti foin canons,'' and 
wrote many cjnstlc- ■* Llintli control i rsial Such an the letters in 
Arabic to Cliristodrilus on tlie oil and i-alt * and tbe letter to tlio 
catbolicns of the Arnicniaiis.® llio trait on tbo oil and 'alt is e\ 
tant 111 Pans, Ann. foiids *14 (/otciiKig Cafal , p 71) and tliore 
is an retract fnmi it in Siippl 12 (7oteni>eig Cafal , )* *14) Bar 
Shusb 111 also wrote lour poems on tlio sack ot ilcliteiic bi tlie Turks 
in 10*18,' and collceted and arrangeil the iiorks of Eplmini and 
Is.aac of Aiitioib, iiliich lio bad begun to wnte out nitli Ins own 
band when be was interrupted b\ ib ath * 

Sa'id bar Sa’id kar S.abfini lie ed during tlie latter part of the lltli centnn 
SabuiiT II* was \cn<ed in Greek ns ncll ns Siriae, and Mcll known as a 
literan man,® ospecialh as a waiter of b\ inns'® The patnarcb 
Athanasius A II Abu 'l-taraj Kar Kliammlre (10*>1 1129) raisctl bun 
to the olliee of bishop of Hclitenc (Alnlatiabl in October lO**! Ills 
consecration took pi ice at Kankeratb, near Amid, bi the name of 
Tolin and be set out for ilnlatiab, wbieli be entered on the a cry 
daa that the gates w i re clo>ed to keep out tbe Turks, who laid siege 
to it under Kilij Arslln (DVfid ibn Siilaiinlu), sulfin of Iioimiin 
He was miinlcnal during tbe course of tbe siege, in J uh 10^*5, b\ the 
ttivck commandant Gabnel '* 

The Hestorian wntci's of these two centum s are both more nnracr 
ous and more important than the Tacobitc _ _ . 

Bar A\ c may place at tbe bead of our list the name of lien in islio bar 

Sarosh- Sanisbwai, who must liaae liaeil quite carh in the 10 th centnn ns 
wai be is citcil b\ Flias of Aiilvir, who w rote nliout *>22.*- He was Insliop 
of llerta (al Hirah), and published qmshoiis on the text of Senp- 
tnre and a a ocabiilan with glossia or explanations,' avhicli is mu 
stantlv cited ba bis successor in this department of scholarship. Bar 

Bahlui '* T , 1 1 n 1 1-1 

Bar Alith Rar Sarosh wai we natiiralh connect Isho bar Bablul, in 

Bahlfil Arabic Abu ’1 Hasan 'Isa ibn al Bahlfil, the fnllist and most aalu 
able of S\ nnc lexicographers. Ilia date is fixcil ba that of the clc^ 
tion of the catbolicns 'Abhd kho' 1 in wbicli he bore a part, in “GS 
'Abhd islio' in bis Cafaloaur, £ 0 ,in 1, 261, menhons an “"I ®'‘ 
Abbiudh. Abliiaidh, a teacher in some school or college (r-da./iiiw), “ 

posed a treatise containing demonstrations on aanoiis “'1 

boticalla arranged and dedicated to liis fneiid Kurt i 
As-semaiii iiiakts the a era ciixuinstantial 
giving Ins authontv, that Abhruilh a^s head 
at B ighd-idh almut 832 by Sabhr islio' II ,' 

But, lir this writer be identical, as 

who was the author of a Jiool of D^JinUtons f 

length by Hoffmann, Ik Jftrmnnuticisapitd Sirros Aristofelns,^ 
15W’»3,*we must place bun iiearla a century later, ^®®'*"®®,H® ®,‘‘®® 
thc“»,Jiolia 'of Ihcodore Ear Khoni, avlio avas 
of liUhom in S9S '» The avholo matter is how ever, 
atid HofTmaiin his sub'-Lqueuth 

id^ntxf\ Bizfulh, T\ho wi^ nl>o cilled Michael (ifrm , p 
the Alicbael avho is mentioned as a commentator on tfic vcnntums 
by 'Abhd isho', £0 HI 1, 147, and whom »"Pr?r^, 

the same ns Michael bisliop of al Alivyir (dwd in S - J: , , 

then that appears to b. certain is the Perj'®'' 

the Clmstian name of -Aliihael, "KmS 

arranged demonstrations and tho ,ff«>A of £.f!nttion^, hecoinposca 

a tract on man as the microi'osm -® , ii„„ri« 1 iP.l about 922, 

Hias of Elias, bishop of Peroz Shabhor or al Anlxir, , , 9371 si 

al-Anbar as appears from Ins disputes wath the wthol^ieu .1 Gnnnni, 

andSiis a. count of the misenblo '’«^'°ILTheodo®c of Betti ^ 
who, after his deposition ba Tolin bar Ka?« Ho 

qiient alvsolntion ba Abrih am, became a At 

1 T, TT , n I J45 BO il 143 (where there are again manv 

1 Bar Hehrens, Chron F<rf*,I 445, ,44 sjt, 

errors see Add , p. 47S), 3^ - ’ 

3 BarHehrxn3,CAron «»; J"®'} 2^ 

4 Bar Hehnens Oror Ecdt^, 1 44 AO , « 50, 1 

* KO ti sjh col 2. • Ejrt o jioAl sir 

" Bar Hehreus, CAron Jfr , P-,»2 > S' SA' 

s n,,,- TTpWr-nna. t Amn Fcnr<.. 1 44i -b o ■ 1! 



(WrtRht, Ca/al p. are >0 i-j;, c »» “'SV oa 
WIBodl Hunt 444 ^ Smith, f'* VtiwMl , PP =« 2S5) 

il BarHehr-eus CAron Svr pp.e.S.-OTttransi ,pp 

1 : S.0 , ill- 1, 200 coh 2, at fout noffiminn. Opoic ifrator . ^ rill 

M KoAAatAa arc XP0<r«t»"V*vl"_„ msaSm 

14 AO iU l,2fl -14^^.1,200 coh 2 Gesenins 

15 BarHebrrens CAron^-xtw 9| p^in, An eihtlon of hto 

JV At e BB p. 20 see SmUh parf, at the eapense 

Zenmn hr M B Dua-al is now (ISSil oems pr*" 

of the French Goremment. ,, IS Seenhoae P-S4S. 

M AO ,lit 1 281 ^ jiwh P/ 

19 AO ill 1 210 note 2, coh 2. MIcMeis^w*. j \ 

Bolomon of al Basrah In Budge, p. 1 

a) Hoffin.snn,on.c«...p.xri rmomniff. PP 84,141 

a AO ill. 1 note 3 Baethgen,xrBj>amic, pi 
S2AO lih 1 , 234, coh 1 , nt foot. 


the author of a collection of metncal discourses in tlirce yolumes » an 
apologa , epistles, and homilies. ’ 

George, metroiiohtsii of Jlosul and ArKl, was promoted to tins George 
digmta ba the iitlioliciis Enmi'iiinel about 045, and dusl after 9S7 of A 
lit conttstid the patrnrcliato threi. times but iiiaain, aiz.,— uiObl, and 
when IsilCl avas elected,^ in OCI, when '-kbilh isho' I was tlieArbcl 
suct-essful candidnti, '^nml in 0S7, when the choice of the baiiod 
fell oil Sl'iri bar loin ^ His chief work was an exiiositiou of the 
ecclesiastical ofhets for the avholc a ear, iii seatii sections, of w huh 
Asiemaiii linsgivon a full aiialasis mi? G , 111 1, 518 540®' Some 
spei linens of Ins fitraatni or hanuus iiiaa he found in Cmld A ntt sc 
and xci (Catal , 11 487, Ko 27, and 490, Ko 24), and Berlin, Sachaii 
1fi7 o 


sciiooi 01 81 ir uauneiiii tiic coiiaciir caiien tnc ixairi tiiait i atShah- 
Mosnl Cordfilii phics 1ns death 111 USO®' Besides «ome minor hare 
exjiositora treatises, ho avrote a huge avork on the llixacmfron or 
SIX daa s of creation** The A atieaii MS** contains twenta eight 
disconrses of aaliich the second is waintmg, and 1 twenta ninth is 
added On £aj>li*in It is dated 1707 The AIS 111 the Brit 
JIiiA Onent 1300, datwl IbSa, also contains twenta eight dis 
courses, of which the second is waniting** Some of them are in 
seaen syllable others 111 twelve sa liable metre ’* Canlfihi has pub 
lisliid a sjiccimcn ui his Lili r Thfsauri, pp 68 71 Emmanuel s 
brother, 'Ahlid isho* bar Shahhare, is mentioiieil ba Vsc-eniaiii, £ 0 , 

111 *540, and b\ Cardahl Tlio latter has printed part of one of his 
poems, on llicliael of Amul.a loinpamon of MlrPugeimis, m/jiyr 
Thrsauri, pp 186 137 It is taken from Cod A at clxsxia {Catal , 

111 3®a) Blit there the author is called Bar Shi Srali, 
and IS said to Ima c been a monk of the coin cut of Aliclincl (ot Mosul) 
Somcavhcrc about the end of tins ccntnra wo maa a eiitnre to Andreas 
place a amter named Andrew, to whom ’Alilid nlio has gnen a or 
place in his Calaloaiie, ami avhoni Assemam has iho-cn to identifa -Vndrew 
anth the well known Andrew, bishop of Samosfita the onponent 
of C\ nl of .UcxanJria Tlio aronls ot 'Ahhd n>hi)’, if w e iniiU rstand 
them nglitla, mean that this Andrew wrote turaamC (or ha inns of 
a rartienlar kind) niul a avork on pul Mm ttuamc the planiigof 
the diaeiatical anil a owcl points and marks of interpuiiction ** He 
was then fon. an inoffuisirc grammarian , t 

Fhas, the fust Kestonan catholiuis of the name, was a natia e of Hias I , 
KarkliA dh6 Ghcdirm avas traiuid in Baghdndh and nl AlaiUm bestor 
and heiamc bi-hop of Tirh-ui, whence he avas ndaane^ to t iciancath- 
primaca m 1028, and sat till 104® ® Aeconling to Abhd Isho , he oheus 
aompilcd canons and ecclesiastical decisions ami eomiweil gram 
matfeal tracts.^® Aeconling to Man ibn Sulanmin,^' he was the 
author of a work on the principles of religion m twenta two 
chaptcra, which maa lio identical auth the second 
anil of a fonn of consecration of the altar (iuMatal madhbah) 

His Grammar comTOsed in his aoungcr daas, 
bishop It has been edited and translated from a MS at Berlin 
ha Bacthgen •*» A tract of hn, on the dmcnticnl points and marks 
of intcrpunction is cited nud used h\ Tolin liy 76 m ^ 

Abu Said 'Abhd isho' bar BaUnzavas abbot of tbe 
Elms or Saul at JIosiil, and a caudidato for the patrnrehate when nl^o tor 
thas I avn-s elcctcal in 1028 He was Buhsciiuentla promoted to Bahni. 
to metropolitan of Athor or Mosul He col cctwl ecclesiastical 
canons an^ dcciMons," avrote on the law of inhcntancc, and an 


1 o.s.g.o CiHl a.t vlzzrill^tat, til •'■qi.nerim. nacnau 


4JA0 Hi 

132 collection c. y 

-4 In Cod Aat xci (OnMt.ii na ard « 442. 

ofAnUr but the Svnact^ hM Paul. ^ ^ jj 

ant SiS’Htorit" 

and coninmnion at Eiinter - • 


34 Tliereatc taro ais,5. in Berlin --v - 

't™, "■'if 

S8 r a m 1 20c. . ind«oAbraliamEcclifHcn Ii 

s* kr.* llolTiinnn Oriw Nfkor pp*Tu vin 

>4 273 , lie - 41 IJ ,d , p. 283 c< I 1 

% „ , wn-l.t 

Cahit^ UJ8 ‘ ’ r JM’ ^ 7 Vl to tf 

« Ttat ho folio^rs ’-'tod 'Jhff tor n'tmnjd In B « H! 1. 

not“Ar thri . tot hr George or Mcnl a. t Arl.1 

(«eeCod.aat cliii). XXII — 'O/ 
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SYRIAC LITERATURE 


John of 
IIan3n 
and 
MSrdin 


Jicob or 
Diony* 
Bins bar 
Sallbl 


Tnn, brother of Godfrey of Bonillon, took Ins part Ho died of a 
fall from lus horse, shortly after the death of the patnarch in 1129 ^ 
Thongh a good scholar and linguist, ho does not appear to hare 
written anything that has come down to our times Assomani, it 
is true, ascribes to him throe poems in twoho syllable metro on the 
capture of Edcssa by Zeiim ibu Ak sunkur , but, as this took place 
in 1144,® the nTiter must have been his successor, Basil bar Shumnfi 
(1143 69) » 

John,* bishop of Hnrrnn and Mardo or Mfirdin, had chaiga of 
the Jacobite churches iii the East, his diocese including Toll Besme, 
kephar tfitha, Diira, Nisibis, Rus'ain, and the KhiibhSrii or Ivhabur 
Ho was onginallv a monk of Edcssa, was appointed bishop by 
Athanasius VII in 1126, and ivns kiUcd by a fall from his horse 
in 1165, at the ago of seventy eight ® Ho devoted himself chiefly 
to the restoration of the decayed chiii olios and monastorios of his 
diocese, ns may be seen from the autobiographical fragment mBO, 
11 217 sq From the same document, pp 224 226, it appears tliat 
ho was loud of MSS , which ho collected, repaired, and boniid, and 
tliat ho wrote with his own hand four small copies of the Gospels 
in gold and silver Ho eiyoyed a well earned reputation ns a land 
survejor and practical ongiuoor® Bar-Hebneus notes his great 
Ivboralitj in redeeming the captive Eilossonos who had been earned 
off by Zongi’s troops ^ The Inll of Edcssa (1144), however, was an 
e\ ont that got him into a great deal of trouble Ho was ill advised 
enough to w nto a treatise on the Prov idcnce of God, in which ho 
maintained that chastisements of that kind were not sent upon 
men by God, Mid that, if the troops of the Franks (Crusaders) had 
been theic, Eilcssa would not have been taken by Zongi 
rank heresy of course brought down upon him the whole bench of 
bishops. He was attacked by the pnost Salibhii of ICangarah Wt by 
John Dishop of Knisum,® John bar Andreas bishop of Mabbogh, 
and Dionysius bar SnlibL*^ Ho was also thocompiloi of an anaphora. 

The star of this century among the Jacobites is undeniably Jacob 
bar Salibi of Mcliteno (Malatiali) Ho was created bishop of 
Mar'ash, under the name of Dionysms, by Athanaaus Vtll 
(Veshu' bar Kotrah, 1138 66), in 1145, and the diocese of Mabbogh 
was also placed under his charge Michael I (1166 99) transferred 
him to Amid, where ho died in 1171 The list of his 
quoted by Assomani from a Synac JfS , is voiy coiisidorablo, ana 
Bo has dealt with them at great length « AVe may mention the 
following (1) Commentary on tlio Old Testament, of which only 
one complete MS exists in Europe.*^ The order of the bo^s is 
the Pentateuch, Job, Joshua, Judges, Samuel and Kings, Iralms, 
Proverbs, Ecclesiastes, the Song of Songs, Isaiah, Tcremiah ana 
Lamentations, Ezekiel, Daniel, the twelve minor Prophets, ami 
Ecclcsiasticus Each book has a mateiial or litoral and a spintnai 
or mystical commentary Sovornl of the books have two 
mentanos, one on the PCshlttu, tlio other on the Hoxaplar text , 
Jcreimab has actually lliroc, one on the Hoxaplar, , ^3 
shorter and a longer, on tlio PCsluttii. (2) Commenta^ on tho ^ 
Testament, from which Assomani has cii many extracts 
order of tho books is— tlio four Gospels, the Bovolntion of St John, 
tho Acts of the Apostles, the soien aiiostohc opisue^ a d 
fourteen epistles of St Paul « (3) A compoiulium of thcolo©, oi 
which we do not seem to have any 3IS m Europ^ nrainst 
163, col 1, 11 13 15, and v 170 (4) A copious "f 

heresies, dealing vntli tho Mnliammadans, tho J^ew ^ 
the Diophysit^ or supporters of the council of Chokodon mid 
tho A mcniaiis « (5) A treatise on tho Proi uicnco of Pod, agn^ 

1 Sco B 0 , n 212, 358-S.W , Bar Ilcbneus, Chrotu i.cclcs., i 

s B 0 , ii cll (comp p 817) n 33 B 1 Ckron. Jxda . • 

* See Bar Hebrreus, ohroa Si;r , p 32S (Innsl , p 33b), oarea. ^ 

^ iKiptlsnuil name was probaW) Jacob, sco B 0, 11 230, cot h “t tho 

; B g , H 21C, MO . Bw HobTOM, ^ 
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M B 0 , IL 803, 865 , Bar uoonpus, o#.™.. ^ - 
15 BOIll 210, comp CataUJtibl tour ttPalat Jlftrfic., p >v 

IS ^ 0 j II 157 20S ft i t v/i ftrt Thcro oro 

17 At Paris, Suppi 02, In Zotonlwrg * xcvl iO, «, ** 

Anc fonds 3 (ZoUnbciy Oa/nl , ^o 0), sec ^so Coo^ vaux^ 

(pBAlms). so (on the Prophewj ^ , Ynf *cl\ 19 24 clvl ,cclxx^ 

l» TI.o*Gospclsaroinirit*o^ Add 'HW Or 703, 2 

lx Paris, Ano. fonds 33, 3j (Zotenbere, 71S5. Bodl Or 

StMnttliow, Bodl Hunt. 247 Bcxclation At, Brit. U«s ,,h 

fiflO Dudlcj^Loftus waa tlio dfst ((ill aSocc 000 ymnrtnc', pn 
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John, bishop of Manbii, ^ apparently no longer extant. (6) Exposi- 
tions of tho Eiiohanatio sen ice,®® of the Nicciic creed,®® of the con 
secntion of tho chrism,®* of tho somcis of consctration,®’ and of 
the Jacobite confession of faith ®® (7) Canons on conibssion and 
absolution ®7 (S) Two anaphone or liturgies.*^ (9) A^anous praycts, 
prommia, and seUrfis (1 0) Homilies, c g , cncomtum on the pat rnreli 
Michael tho Elder,®® on tho Passion of our Lord,®* and on withhold 
mg tho sacrament from those who abstain from communicating for 
a poiiod of more than fort^ days ®® (11) A commcntaiy on tlio sit 
Cciduncsoi Evagnus ®® (]2)Twopocmsonthofall of Fdcssa (1144),** 
three on tho fall of Mar'ash (1156),*' and two on anotlicr iiicidcut 
(1159) ®® Among the works mentioned in tlio list m Jl 0 , ii 210 
211, we cannot find an}' traces of tho Comvtcnlarnis vi Scrtjtla 
Doetorim, tho Compendium Histonarum Palrnm cl Sanctorum cl 
Marhjriim, and tho Compendimn Canonum ^jmtolicorum, nor of 
tho commentaries on tho books of Dialceltcs, ibid , col 1 Of tho 
epistles two are evtant in Arabic, Berlin, Sacliau 01, 1, 2 hrom 
a treatise On. the Sli ucture of Man thcro are two short extracts in 
Bodl Marsh 361, f 39 Liomsius appears also to have rtvi«cd 
tho Jacobite order of baptism,” and to have drown up a volume of 
services for the dajs of tlio week 

klichaol tho Elder,®® tho son of Elias, a priest of MclilCiip, of tho Micbac 
family of KiiidasI,” was abbot of tlio coni cut of Bar jauml, near I 
Mohteno,** which wo find him suppi} ing watli water, with the help 
of John, bishop of Mardin, in 1163 ■*® ITo was elected patnarcli m 
1166, and held ofiico till 1199 *® Ho rci iscd tho Jacobite iwiitifical 
and ritual, arranging its contents under forty six heads, ns exhibited 
in Cod Akt li ,** drew up an anaphora,*® wrote a tract setting forth 
the Jncobito confession of faith,® a trcatiso against a Coptic schis 
mntic, Hark tho son of Koiibar, on tho question of confession,*® 
and a poem on a case of iiersccutioii in 1159 lie also roused 
in 1185 tlio life of Abhhni, bishop of Nunai, Imiing found iiio'.t 
conics of it in a verj disordered state *® ilis most important won 
was a Chronicle, from tho creation to 1190 a n , which was trms 
latcd, with other works of his, into Anncmaii, and npiimnlh 
exists in that laiiguago nlouc ®® Somo extracts from it wore pnblishctl 
by Dulaiiricr m tlio Journal Asialiquc for 1848, p 281 iq , and 
1840, p 315 so , and tho whole has been edited iii a 1 n uch trans 

latioiinyA® Langloia, CIirontquedeMichcl!cOrand,lS6S Aicoril 

lUK to him tho trijiislator of tho first part of the work was the 
lartnhcd David, and it was limshed b} Uio pnest Is.aac, who com 
plotcd lus task in 1248, coiitiiiuiug it down J''®"'}" 
thml person oiigagod m (miislnting the 
Armenian was the vartabod Vartan « Ap^mlcd to 
IS ail extract from a treatise of his "Ou tho bacon oLal O'®!" 

Origin,” or “ On tho Origin of Sacerdotal ,'Ymcs ,, 

tinuation by Isaac and Vartan,®- "IncU is fiillowcd in tho d J 
fro Wn bri-k »eonfission of faith”®® Michael aignars oU to 

Or 457 fP Smltb, . p 6<.l) I rom It I’ " 

‘^“*6^Varc?ll36(ln Ambig. " BO H 171 comp Tir, 

or natriarob Cod Vat il 20, ccclv I’arls, Suppi A 
si Cod Pnlat Medic xl (Catol.p ,8)-. n,..,ta„j37, i 

33 Cod rolut Mwllc-lxll (Onfn(,p tOi). “ 

31 II 317, BnrIIcbncus, Cjron ^ 

33 B 0 , II Sir, Bar Uebne^, CArrwi Vyr , , . 

ss no , il JA-452, jbrnebnens, Wro» ii 

37 DritMu«.Arand Or V, i /((’ v 

” Mn^lshhlm ^ 

niid John MV , V Cslin’ tbo (IMS Mk ^ „ 

« (nwdU^,) 1*0.11 lA butlhrlbt 

orputriurd.satp 823docsnotelvetl.c^^ 

jnSmei'wSK to"L co" vent f T A''uv!K"ol*T.'i‘l" 

coment or Bar eaumR nt '■ fena , (erej^lsj* 1''® ofa ronv, iil nrir viinlln, 
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SYRlAO LI Tee A" Tu e^e 


jn 1231 and dici.1 m 1211,' on liis a\na to aisit the aged patunreh 
Ignahus II (mapliriiln 1216 22, ii.atnnn,h 1222 63) Jlo poascsstd 
n groat main books, nhidiauro all eomojialto the di»ioston-of 
the lailcr of Jloaul Ilia works nro na lolloirs (1) Tho jooZ. ot 
Trfnmno, a tlicological trcatiao in four ]»aits, mz , part i , of the 
throo one God , pait n , of the uuarnation of the bon of God 
part in , of tlio Jliiino rroiidciiio, jwrt n , of tlio tix itron of 
thonnutr^e, the angels, the ditloiont kinds of lift., tlie soulofniaii, 
tin, n.siirr(.Ltion,nnd the last pidgoineiit ( 2 )TlioiJiH?o 7 Ho,m two 
hooka Book 1 , dial 1, on gi ininiar, followed hj a disi-onrse on 
the aaine lu tw»l\o silhblo iiiclro , dial 2, on rhctorie , diil 3, on 
the art of pootn or iiietrca , dial 4, on the cloqueiiee and eopiousncss 
of the Same language Hook lu, dial 1, on logic and the sal 
logisin dial 2, on philoaoidia , its kinds, dia isions and sulxha isioiis, 
in liac scctioiia, aaz., (<t) on the definitions of philosopha, its diai- 
siona, Ac. (6) on the philosophic life and (.ondiict , (c) on phasics 
or p’lasiologa (d) on the four diseipliiies, — nrithiiictu, iiiiisie, geo- 
iiHiia mid inatlieiiiatics , tc) on iiiotaiiha ait's and tlicologa •* Of 
Ills letters two are extant, in aerse, nduresiLd to Paklii ad Daiilnh 
ilark bar Thoniaa and bis brother T'li ad Daiilnh Abu T'diir Sa'id ® 
lie also Wrote a confession of fiith nganling tin Tniiita and the 
incarnation avhicli ho hinisilf eites iii the liooL of Titatuns, part 
iL, chap 14, and an exposition of the seiaiecs and praaersof the 
chiireh, whidi is rtforrtd to in the same work, pirt, ii , eliap 31 
(on the addition of the words “who aaas i laieilied for us” to the 
Trisagion) ® Under the naiin of Tatob of Jlniiierkat we haac an 
admonitinn addres-scd to lacivons seeking onlination as priests '"hieh 
IS found in niaiia service books * 

Aaron bar M i daid (or MoMiiii 1) had Iwcn re'cciitla appoiiite*! 
bishop of M'inlin, under the name of Tohn, whin hi was promoteil 
ba the TOtiaareh Ign itiiis II to the dminta of maphrinn in 1232 * 
Ills Itodila presimo seems to baae bien somewhit insignilieant, 
and he avas no orator, for wliiih laasons ho aa-is unpopidar*' In 
1237 he went to Baghd Idh, win re in the following jear he eoiiiposul 
his paiiiga ne on the hola Mur Aaron, and ingratiatwl himsilf with 
the three lirotlurs Shams ad Daiil ih, lakhr ad Daiilah, and li(j ad 
Diiilah, the sons of the archiater Thomas, aaho were in highfaaonr 
at the court of al Mustuiisir bi llah lie learned to sjicak and avnto 

Aribie thoroughla Inl244hewnsrioallc<ltoMosul nidreceiacd 
anth ea era mark of respeet '* On the death of Ignatius in 1262, 
Diona sms ( Varon 'Augur) w as ircitcd pitnanh but a na al faetion 
set lip Tohn bar Ma’daiii** , and so the two nilcd in a divided chureh 
till Diona sius was numlcad in tho coin out of Uarsaiimn near 
MolitCne in 1201,'* after which time his naal sat alone till 1263 
John Uar Ma'dani compiled an anaphora'” and wrote a graat iiiana 
poems, of which llodl limit. 1 contiiiis no lcs.s than oO " Some 
of the more im]>ortant of these are the poem on the soul, cnhtletl 
‘ the Ibnl ' (/\fnf//<7/io),'s on tho high ongin of tho soul and its 
degridation ba sin,*® on tho execllint lealli of the perfect,®’ and 
on tho capture of I]dess,a and other places ba the beliflk snltnii 
'Al 1 11 d din Kaikoludh 1111236 Of his homilies Cod Vat xeaii. 
contnins eighteen for a anoiis fiasts in Arable — 

These avnters are, hoaveaer, all east into tho shade ba the iiiipos 
ing hgiire of Bar llebnius, ns aae are aieiistomid to call him, one 
of the most lc.iriied and a crsatilc men that Sa na our ]»rodnccm 
Abu 'I Fnry Gngora -* was the ihild of a pliasicun at Mclitiiio 
(Malatiah) named Aaron, a loiiairt from liidni'.ni^or of Tiwimi 
descent, whciico his son got tho name of Bar 'Lbhria i or Ibn at 

1 A-ssi maui (/1 0 , fl -I u) is mist ikon sec also pie 2a“ nml tiT 

- Acconlind to Abbe’iKH Bar Ilibneus, C/iron 1 crlr* , Ii ^i. .j*"™ 
publirniii itrincipisainssulieiessoinntifucrunt tVi susix'ct tint tiic Olin u 

bishop* llbran wiut to liibt the llres of the public Uatli _ 

s C«1 ant elLx.(t<iM7,til SOT) Bnt aiHs.Ada TIP) (K-Y*’". 
nml lu the collection of the S l> C K An extract iu Coil a nt cceexi tJim, 
ifiapf/ I ,tt \ora Coll , a ) *cc B 0 , ii J3T iW ^ , 

* Brit Mus. Add SHst (W ripht, total le IKw) rdttiiip-ii, Coii 




Orient 

ISc Bodl Mnrsh SJs (apjxirentla ' Inipi, rfcct, T Smith Cufof 
cerpts ill Berlin, AIL Bi^t 33, 1 Book I dial a, 1ms 1-ecn 
“Do la aiitruiuc chez Ics Svnciis," in Jli’iaiiilliinfffo fun! Aiimfe a I J 
tanda B<1 \ii , No J IST® _ „ 


74a. 


’ ill JHaiirf/iinyrii /nr if 

aif, No J ISTO 

® Brit Mus. Add 71S3 (iioscn inni , j- 's; ; — ,'‘V ; 

ii 407, where the third brotliir Shams ml Danish Is also mintioned 

" ’Cod W 11 P (Cohif ,1 ais) cociv ^ 

Tarfa Snppl "2, 23 3s, P4 (the last in Arabic), see H 40 =’ 

76 comp 0 ii 241 s'u 0 , IL 414 J Rar HcbraiiS CAren Mrs. n 40 
»» Itnd ii 411 n nid ,11 4ia W Ibid I on , .01 , il 0 , ik S'O 
J3 Bar Ilcbreus, C7iron Fnrffs , 1 70" H 0 , it 37" 

J4 Bar Hebnus Chmn Uccle*., 1 737 > ‘ 

Sec Renandot, ii 612 
AT" See Pavne Smith Cittnl 
IS BoilL Ilnnt 1 Poc 2as 
tli 4SP) Berlin, Sachan 01, S 
^ Bwll Hinifl, Poc. 2ns taLcciv 

^S'nunL l" ^Pdat XfcHlic Ixii contains two poems on the loaa. of God and 

in Amlic, on repinhnce and death iu 

scnlos-of hlm,D«t.«e and Fall oflloronan 

Empirr ed. Smith, 1853 a-ol ai le jj „ Inscriolion on bis 

-4 HLs liaptismal name was lobn, ns npjwars Tmm the i P , j 
tombstone *B,xdgcr, Tie Aejfonoiis, e 07 Gregorj he prebabla adopten arui 
lie became a bishop. 


•nn 370AS" and AIS Birlln Sarhnu207,a. 
iff SniltMomi p 041) C"' 

. * * IS Bodl ilnnt 1 Coii a nt eciv 

’ Bilited in imrt ba Cardalil In tlio Ltbtr 


1 ^1?** Hebreaa ’’ lie aaas horn in 1226 ' and do 

a^cd Innisclf froin his boa hood to tho acquisition of Greek and 
,1 “Pldi'-d himself also to thcologj and 

phuosopha, hesules practising mctliimc under his fatlicr and other 
T.?i of,"® **'*' phasioians His lot was last, however, m canl davs 
In 1-43 mana of tho inhabitants of ilalatiah fted to Aleppo heforo 
the ndaaiULmg hordes of Huliign and his Tatai-s, nml his father 
would haae hien among the fugitiaes, had it not been for a luika 
nceideiit ^ III tho follow mg j oar his father had aetiialla to attend 
ns phasicinii upon one of tho Intar giiierals, whom ho accomiaamul 
to Ivhartabirt, and on his return retircil almost iiumcdiatela from 
Alalatiah to the safer cita of Antioch =t Hero Bar Htbncus com 
pletcil his studies and commenced his nioiiastie life Thence ho 
went to Truwlis, where he and Snhbhn bar Jacob M ugili, of rdcssa, 
were sliuljiiig nicdicino and rhetoric with a Xcstonan tcaclnr 
named Jacob, when thoa were siimmomHl heforo tho )>atnanh 
Ignatius II , on 14th Septeiiiher 1246, and onlained bishops, tho 
former of Gubos (Gfibls) near Jlalatiah, tho latter of 'Akko Bar 

llehraiisaa-as then just twenta aeara of age' In tho following acar 

ho aa IS traiisferTcd to Lakabldn, another diorcso adjieciit to alula 
tinh,“ ba tho patnaia-h Ignatius After tho death of Ignatius 
Bar Hebneus took tho part of Diona suis (Aai on ’Augur) against 
John bar Jln’dniii, and avas transferred ba him m 1263 to Alcpiio,*- 
hntqiuckla deposed ba his old friend fsilibhii (aTliosuhdavith John 
bar Ala'dani)”*, nor did he recoaer this seo till 125S ”* The next 
patriareli, Ignatius III (Yeshfi'), abbot of Goa ikfith near Moiisii 
estia,” nda aiiecd liini to tlic diguita of mnphnan in 1204 Henci 
forth Ins life was nn nitiao nml biisa one, and it seems almost 
maraelloiis that ho shonhl linao stuihcd nml written so iniiili, 
avhilo 111 no wnj iicglcctfnl of tho anst dioicsc coiiimitted to Ins 
charge Tho stora is told bj liimself m simple Inngnngo in his 
Aerft '.lailical llislori/,'^ with a lontinuntioii ba his sma la mg brother 
Bar saiiml Safi, gia mg a nearla complete list of Ins arorks Ho 
died nt Jlaraghah m Adhiirlwigilii on 30th lull 12S0, and the 
greatest nsjioct was shown to his moinon ba Greeks, Armenians, 
nml Xestonans alike, tho shoiw being closed and no Imsmtss trails 
acted”® Ills hoda was conviacd to tho conaciit of Miir Matthew 
nt Alosnl,*” aahero his graao was seen ha Badger m October 1S4J *' 
Bai licbrteus cultiaated ncarlj everj braneti of sciemo that ans 
in a oguo ui his time, his object being on the one liaml to renia igo 
rate and keen abac the SaTinc language and literature, and on tlio 
other to mako aaailableto his co religionists, the learning of tho 
Mubnmmadnns in n suitable form Hence his trcatinont of tlio 
Anstotolinii philosoplia, following m tlic footsteps of Iliii SiiG 
(Aa iccniia) and other Arabmii writers « The KdhSbhS ahl Bita 
MiSlM, or "Book of the Pupils of tho Eaes’ is n conniemliiim of 
the art of logic or dialcetiis, comprising nn mtitxluchon on tho 
utihta of logic niid seacn chapters m avhich tho niithor denis sue 
ecssivcla with tho ItapugC oi Porphara, tho Grbyiirifs, Di Inler- 
jircMione, Analylica Pnom, TojJim, Anali/liea PosUi lora, nml De 
SopMien Elcnchn ^ In conncvion w ith it aa e tnko the Ai/An Wm 
d/ta SCicddh Sojdna or "Book of tho Spceih of M istlom, ’ a coin 
pciidiiim of dinlccties, phawes, nud inctophasics or tbeologa 
Tho largo ciica clomedia entitled Iltimtli Ifckhmalia, Butanim 
Sapicntite,” or hss corrcetla JfiUimalh Snpientm 

Snmcntiaruni,’ eompnscs tho whole Anstotchnii disiiiilinc The 
fiiit voliimo contains the Lome, air , tho 
Jnfcrjint , Anal Pn -mA Poster , DtalKlica, Ik 
Bhrtorie, and Art of Podnr The second conipriscs the PA i/sics, aia., 

Ik -liiAidt PJn/sica.D, Calo et tfundo, Ik JMeons, Ib Guiem 
tionc ct Con uphonr, Dt, Fossdibits, D<. 

Do Animn The thirel, m its JiiNt section, treats ot thoJMajdn/tu 

air , of the origin and writers of philosopha, and of 

its second section, of ctliics economics, and politu'^ ..^ ijd^i^ 

S nod “il'-U Uar IIcliiwus. ^ 

ll.d D».ia<f . PP *^t-<S-(tni.s1 . PP Sls-.m), 

CliTon bitr 504 -jO.i (tnnsj , p. /, ill s ,fv 

a See tlie IKKIII No. Ja in Cwl ant cliaia <«i'' 
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cliah, ho undertook to make a recension in Arabic of the political 
historj , ivhich he all but niiishcd mthin tho space of one month 
before his last illness came on ^ This edition is ennehed vnth many 
references to Mulinmnindan wntors and Iitcritiiro uliich are iranting 
in the Sjnac. It is entitled al Mul hta'sar fi 'd Dutcal, or “Com 
pcndious History of the Dj nasties ” ® Asa poet Bar Hebnens is 
admired bv his count^}^non, and cion Renan has thonglit the poem 
on tho theme Jiona Zcx Mchor PMosojih m to be worthy of pnbh 
cation * Some of the poems were badh edited and translated by 
Von Lengerko in 1836 38 according to the Pans MS Ancien fonds 
130 , others have been published bj tho Jlaromto pnest Augustinus 

ScebTibi at Rome, 1877 The Carmen de Dmna Sapi 

cntia was brought out so long ago as 1638 by Gabnol Sionita, 
ami has been republished at Rome in 1880 bj Yobaiina Nofayn 

Panuni(^^_;jJI In his j outh Bar-Hebreus wrote 

a book on the interpretation of dreams, pnshshaL JiehnS^, and in his 
later j cars ho made a collection of entertaining and humorous stones 
111 Synac, entitled dhS 27ninnaiiC JiKgIia7ili?KJiStiC, with an 

" II 

Arabic counterpart under the title of Daf' al Hamm 

“the Drmng aivai of Care ’ ® The contents of the TiinnSvt arc, 
howcier, more laricd than tho title seems to promise, as mnj be 
seen from Assemam s enumeration of tho chapters, 71 0 , ii 306 • 
Darnel Contemporary Mith Bar Ilcbrcus, though somewhat younger, wo 
bar may place Daniel bar Kliattab, to whom Asscniam has doiotcd two 
KJiattab articles in the 7? 0 , ii , at pp 214 and 463 Among the poems ot 
liar*HcbnPUs we find ^ cnjcs atldrcssoil to tin:* Daniel li} tlio boston'll! 
Ivliamis bariCardUiC with his rcpli and another by Bar IIcbra,ite* 
lie composcil abndgements in Arabic of seioral ol Bai Ilcbrjcusa 
works, r g , tho Homocanon,^ Etlius, Atiiar Jtazt, Hlnaralh Kiuui 
K?lhdb/ut dfit BhdlMtha, and the larger grammar An indc 
iicndent work of bis, also in Arabic, treats of The Ba<ti'<, ot Fn^l 
J'l tnciples of the Fatih and Cousolalioii of the Ilcarli of Belli nn 
ii ith Daniel bar Ivliattub we iiiai close our list of Jaeobite wTiters 
in the literature of Sy na The Is estoiians kept tho lamp burning 
for a little, though not much longer, ns wo shall presently see 
Solomon ShClCnion, or Solomon, of Khiiat or AkhlSf, ” 

of al- Lake Van, was present ns nictropolitan of Perath d«- Maish in or 
Basrah al Basrali at the consecration of tho (.atholicus Sabhr isho in 1-2- 
sonio prayers and short discour<es (mCmrOnC), ho wrote a 
on the figure of tho lieai ens and the earth,” and conimlim 
of analecta, partly theological, iwrtly histoncal, wmen 
he entitled Kfthmd rf/if Bhclbdriihd or “tho Bee ’ It is dediratcd 
to his fnend Ifarsiai, bishop of Ivhuni Shlbhor or BCth u iwiK, 
called by the Arabs al-Bawiizig or al Bawwii,** on tho Icswr Ami 
Of this work ail analysis has been given by Asscmnni m the ^ O , 
111 1, 309 324, and there is a German translation of it by Senon- 
felder, 1866 It has been recently edited by ilr E A U Budw, 
of the Bntish Museum, with an English translation, Ovforil, Ibob 
This was an age of song with the Ncstonans, in which liied some 
of their fiivonrito writers of hymns. (1) One of the 
ous of these is Geoigo Vi ardS (tho Rose) of Arbtl or , 

poems have entered so largely into the use of the ^ estonan CTi ran 
that one of their service books is to this day called t K-nnl 
His date may be gathered from certain of his “/oi Kt 

of the calamities of the years 1535 38=1224 2i ^ u ' Abo«t 
the same time flourished Jlas ud of tho ™ijnK oi 

Arabic Ibn al Kass), who was PHy?>®“"£“'^'??*^nno*nrius loems 
Musta'sim (1242-58), and outlived his patron One of his poem 

= Edit’edbV^ococb,wJtharatlntrangtaHOTjn:^ 

BritMus AdA 6044, 0052, l,233M-5 BodtPocock 54,16-, 

a Dc Philos Perlpat ap Svros p 07 tt--* i ataTsb 201 Paris, 

4 JJ.0 , U SOS MSS_-^ 1 IIW . s^falso Cod. 1 at. 

Pro.^ff’8, 

Sil! MS 

la contained In Paris, Anc. fonds llW T^ratal^o^^ ^ 

works In B.0 , II. SuS note, adds ono ^Wo ^k to tin k 
IP at the foot) of n hicli wo kno w nothinffbnt tte title inero y 
haUiainibenson Piittrunf, ‘; 0 “ tho'hc-»nre of Gain 

I rt« AoraCon,.v 57S). 

II ^?A’,*Ii »4 Cod TatAroh Ixxlv 

13 R n *11 4*13 TCo 75 . Bar Hebnens Chron ii. 

» jtO ; IIL 1, 310 BAS" Add 76 

15 MSS —Cod Vat clxxrl , ctocrl^rit Mw ^6 ^ parisi 

ssiJTsa.a™. «««• ^ 

the Liber Thesauri p. 51 Badger has toMlated e^e^ g hymns are 

® S AO .III 1,661, Bar Hehnctis,B«l ,pp.6i« 52 S(ttansl ,pp.8«4M2). 
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for the feast of the Epiphany occurs m Cod Vat clxxxiv (Cbfal 
111 p 889) (8) Ehamis bar Kardahe of Arbcl was a younger 

contemporary of Bar Hebnens, as appears from his correspondence Bhamis 
with Daniel bar Khatfab (see aboie). He too has bequeathed his 
name to ono of tho Scstonan sen ice hooks, which is still called Gabncl 
the Khamis “ (4) Gabriel Knmsii (tlio Locust) w as a monk of BCth Knmsl 
Kfiki Ho became metropolitan of Mosul, and was present at the 
consecntion of Yabh aluhii III in 1281 There is a long poem 
of his in Cod Vat clwv [Catal , in. 376), treating of the creation, 
the incarnation, tho life of our Saviour, the preaching of the apostles, 
and tho praises of the fathers of the church, and concluding with 
ail encomium on Sabhr ishu', tho founder of BetliEukiu (5) lohn John of 
of Mosul ivns a monk of the convent of St Miohnel near that city JIowil 
His work entitled FiUhdbhd dhtS Shapplr Dubhdre was published 
at Homo in 1868 by E. J Millos, archbishop of 'Akri, os a school* 
book, utiilcr tho title of Dircetonum Spiritiiale It is, of course, 
impossible to say to what ovtent tho onginal has been tampered 
wath in such an edition, but there is a 51S m tho Bnt Mus. Or 
2450 ” The composition of the work is placed by Millos in 1245, 
and the death of the author by Cardahi {Lib Thes , p 120) m 1270 

'Abbd isiio* bar Berikhii holds nearly the same position in regard 'Abhd 
to tho Xestonan Church that Bar Hebreus docs in relation to the IrIio' bar 
Tncobito, though far infenor in talent and learning to "the Son ofBerikha. 
the Hebrew ’ Ho flourished nuder Yabh alalia 111 , being firstly 
bishop of Shiggar (SinjSr) and BCth 'Arlmi C about 1286,"‘ and after 
wards, before 1291,” metropolitan of Nisibis and Armenia Ho 
died m 1318 “« Ho has left ns a list of his own pubhcations at tho 
end of tho Catalogus Ltbrorttm, m tho BO,m 1, 325 ly Sei eral 
of these scorn to bo lost,— at least they do not appear in the cata 
lojnics of our collections, — such ns tho commentary on the Old anil 
Xow Tcsfamcnts,='tho K&hdbhd Katholil os on tho mancllons dis 
neiisation or life of our Lord on earth,” tho Kiihdbhd Shulasltl oi 
nimmst all the heresies,” tho book of tho mysteries of tho Greek 
pTiiIosophers,” tho twelve discourses comprising all tho sciences," 

W the coclosinstiual decisions and lanons,^ as aho m Arabii work 
with the title Shah manrdnd or “tho King pearl ” The Mai 
adnlthd or “Pearl" is a tlicologienl work in liio sections, treating 
of God, tho creation, the Chnstian dispensation, the sacraments 
of tho church, and tho tiling that prelig.iro the world to come 
There is n careful analysis of its contents m B 0 , in. 1, 3a2 360 
It has been edited, with a I,atin translation, m hlsa. Serptt lelt 
Korn Coll X and done into InglisU by 
11 SSO so Tlie date of composition is 1208 ** Abhd isho himself 
transla^l this work into Arabic in 1312, as wo learn from Anw 
ibu Matts m tbo Majdal, where largo portions of it 3"°*®^,, 

a -nnot 'Abhd islio* docs not shine according to our idcns altliongh 

annlysi^ by Assemam, R 0,11. that it was 

tl.. gna-t to (.Icl.m)) 

» See CardiW, nl*r poems haa;1ated, 

Catal, p. Btok 
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meat of this large work is the T^traHi '* i 

Mercatoramm,’’ wluoli goes over the same ground in Tinefer terms 
To this class too belongs a poem "On t’jo Soul, according to t i 

views of the Pcnpatetics,” which is SiSis 

i e. according to Assemnni, riming in the letter llobnens 

also translated into Synac Ibn Sinas Kitahal-tsMrat im i 
hXhSit^ under the Utle of KUhabha dM Sen^ j nr 

and another work of the same cIom, entitled Zuldalal 
*‘tho Cream of Secrets," by lus elder contemporary, A^tlur nd dm 
Mufaddal ibn 'Omar al Ablian (di^ in 1262) ^ 
the study of mathematics and astronomy In 1268 we find Uim 
lecturing on Luolid in the new convent at Maraghah, and 
in 1272, at the same place, on the MeguU ( H iteyaXri ^ro|it) oi 
Ptolemy ‘ He drew up a sy, t c , a set of iwtronomical tables or 
astronomical almanac, for tho use of tiros but Ins pnnoipal 'rork 
in this hranch of scicnco is tho SulldT-d Haunandya or Ascent ot 
the Mind, a complete treatise on astronomy and cosmognplij, 
which bo coraposcil in 1270 8 Uis medical writings are more 
numcrons, for Bar Hobneus was famous as a physici'iii “““ bnd 
been in attendance as such on the Tatar “ kmg of kings in 1,^3 
Ho made, for example, a translation and an abridgement of Hios 
condess treatise Htpl CXiji larpiKy! (Do Medicamcntis Simplicibiis), 
under tho title of Kithabha dliS MtosLondhis,^^ and VToto a com 
meutary on tho Aphorisms of Hippocrates in Arabic,' and on tho 
Qiuostioncs iledtcie of Hoiiain ibn Islmk in Synac. '8 Hq also pub 
lislied the Qiueslioncs in an nbndgcil Synac translation “ Further, 
ho IS said to bai o wntten commcntanesin Arabic on Galon’s treatises 
DeElcmenttsincjA rum saO TTrjroKpdTi)K oroixelui') oniL Jk Tempera 
mentis (Hcpl spariuy) ** Ho made an nbndgcd version in Arabic of 
al Ohahki 8“ “Book of Simples’ (al-adioiyahal mii/radah),\md 
left an unfinished Synac translation of the Canon {a! A'anfiii fi 
’( Tibb) of Ibn Sina.“ A large medical treatise of bis on n composi 
tion in Synac is mentioned, but no special title is gii cn ” As a 
giammanan Bar Habnens deserved well of Ins country, and Ins 
wntings on tins subject are now well known and appreciated by 
Onentalists By making use of the work of previons graiumanana, 
especially Jacob of Edessa, bo has succeeded in giving a a cry full 
sketeb of the language according to the Oncntal sy stem, with many 
valuable obstraations as to dialectic drficrcncos, Ac. The larger 
grammar bears the title of EXthdbha dM SendiZ, "tho Book ofLigbts ’ 
or “Hays ’ It lias been publisbed, according to the Pans MS 
Ancieu fonds 100, by the Abbe Martin "*• The smaller motncnl 
grammar, Kithahhd dM Ohrammalt) 1 ,“ was edited so long ago ns 
1843 by Professor Bertbeau of Gottingen, according to the MS 
Orient 18 in the hbmry of that umiorsrty, but without tho fifth 
sectiou Be Vocibus ^qtnvoets Martin has republished it in his 
OSuvres Grammattcales cTAboic'l farad], a ol ii., including tho fifth 
section, according to tho Pans MS Aucicii fonds 167 ® A third, 
still smaller grammar, KUhShhd dha BMksn Md or " tho Book of 
the Spark, ’ uns left unfinished by the author As a theologian, 
Bar Hebneus s most useful work undeniably is the Atipar Jfojg or 
“Storehouse of Secrets, the HorrcumiTystcnonim ns it is commonly 
(Killed 88 This IS a cntical and doctnmd comraentaiy on the text of 
tho Scriptures of the Old and K ew Testaments, based on tlio Peslil tt a, 
bnt takingnote of the vanons readings of the Hebrew text, the L''vX 
and other Greek versions, tJio later Synac translations, and oven 
the Armenian and Coptic, besides noting diflcroncos of reading be 
tu ten tho Kestonaus and Tacobitcs Tlio doctniial portion is (Iran ii 

from the Greek fathers md prci ions Sy rnii theologians, of coniso 
of the Monoiiliysitc school ” Tlie VSnaralh KiidMi?, or “ Lamp of 


tbrature 


[IStH OEHTk 


tbo Sanctuary,” is a treatise on tho “bases or first pnnciijlM on 
\ibich the cluircli IS established 8^ It deals in twch o basM with 
the foUomng subjects -(1) of knowledge in jMncral, (2) of tho 
nature of tho nnwerse, (8) of theology, (1) of tho incamatioii, (5) 
of the knowledge of celestial substances, j e , the nngeJs, (6) of tho 
earthly pncstliood, (7) of tho o\il Rinnts, (8) of the rational soul, 
(9) of free will and liberty, fate and destiny, (10) of tlio reramc- 
tion. (11) of the end of tfio world and the last ludgciiicnt, (12) of 
paradise. Tho Kfthdbha dM ZaJgl, or " Bwk of Rays, is a com 
tiondium of theology, going o\cr nearly the same ground as tho 
prci ions work, in ten sections 88 TheKUhdbh&dhluiiMi^ or Alter 
tQp tibiKtiy, was composed at Mnragliali in 1279 It Inm been fully 
analy sed by Asscmani in the A 0 , ii 303 sg Part i treats of the 
exorcises of the body and mind, such as prni er, manual work, study, 

X igils, fasting, Ac , part ii , of the regimen of tlit bodx part iii , 
of tlio punlyiiig of tlio soul from evil passions, part i\ , oi^the 
ndoniing of tho soul uatli \ irtiics 88 I ho KZthdhha dM rniiim, or 
“ Book of tlio Doi c,” is n similar work specially iiitciulcd for the uso 
of ascetics lii iiig in solitude ns licmiiU. It is also dii idcil into four 
parts, ni!., (1) of tho training of tho body, c y , in alienation from 
tho world, repentance, poicrty, liiiiiiilily, jialiciicc, fraternal loie, 
Ac. , ( 2 )ofthotmiiiingofthc 60 iil, ey, in quiet, religions cxertiscs, 
prayer, uatchiiig, fasting, Ac. , (3) of tho spiritual rest of tlio per- 
fect, and (4) an nutohiognphical sketch of his own spinlual lilc 
Bar Hebneus also sjicnt jwirt of his tunc in Dxi»rpliiig, nrrang 
ing, and commenting iqioii tho Aooi of llicrotheus eoneermny the 
hidden Hystcnrs of the Jfoitsr of God ’i In tho coiniiicntary lio 
chiofiy follows that of Tlicodosiiis, pitnnrcli of Antioch (see aboi e, 
p 816) 88 Ho compiled an nnapbora,88 published n confession of 
faitli or creed,** and approx cd tho order of baptism of Sex crus, ns 
translated by Jacob ol Ldcasa.®* ^(orc xalnnblo than these is li is 
K&kdbhd. dM Ihiddayc, “the Book of Directions ” or “ICoiiiocinoii, ’ 
uliicli IS for tho Incohitc Church what tho Kunndshu dht A'dnOiiP 
of 'Abhil isho* IS for tho Mestonan, both in ccclesiastiLal and scmlar 
matters 88 To ns Liiropcans the liistonoal u ntiiigs of Bar 1 1 cbmus 
surjiBsa in interest and X aliio ovory thing else that he has xi rittcii 
Ho planned and executed a Ifnirervtl Jlisfon/ in three juirts.*" Pat t 
1 . contains tho political Jlidory of the U'orld from the creation down 
to Ins oxxii times ** Part lu is (ho history of tho chuK-h from Aaron 
doxrnxxards, the treatment being cxcccdniglj bntf till xxo reach tho 
post apostolic period, xxlien it bceouies n history of tho ix.atnarclis 
of tho chnrth of Antioch, ami finally, after tho ago of Sox crus, ot 
the patnarclis of the Moiiophxsito hranch of that cbureli doxxii to 
tho year 1285 The meagro continuation bx a later hand reaches 
to 1495 Part in oflers us tho history of tiie Eastern dix ision of 
tlio S^nan Church from St Tliomns the apostle onwards From 
tho time of Maiaitha (629) it becomes the history of tho Mono 
uhysite mapbnuns of laghnth, though a rcconl is nlxxays carefully 
1 cpt of the catholic ixntnarclis of tho Hestonans It closes with 
the year 1286, but there is n continuation b> Bar llobro-iis’s brother 
Bar sauma to 1288, and thence by onotbcrxxntcr to 1490 *9 In tlio 
lost X cars of Ins life, at tho request of some Muslim friends in 3ladi 


1 Pnlat lledlc. cc. Borllii bnclisu 211 Cambridge, colL or the S P C K 
II 0 II 263 In tlie note eul 2, Aa 28. 

3 Thcomnnln et EmnltaUana a conrxo of logli^ physics and inotophyslcs 
see Wilstcnfeld Gachiclitett amb derrte, p TS ^o 01 BO II lT0,note2. 

* Cod Vat cxcl Pilat Jledic. ctaii (Arab and Sjt ) Paris, Anc. 

Jf®.. o . ™ jD'/""* I P ■ISj (traiisl , p 818). 

« B 0 , II 2o3 Chron. Eeda., It «S. 

o 2 eatou'lnr tliere Indicated la of later date 

” ‘^0 13, and I. 270 

t«rBaT*a\«nMseaTOlV\ltOBvW“asfivrasTJilrlo)S.' 
^ 9. ’i „ ‘ 8®8 P *88, In tbe note, (Ml 2, ^o 2j. 
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Sjrrlacw,ic,1842,pp 242 
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rnOroJC. Verss. i 
b 

AblUsalhl ah, cd, MOllor, i\ 62. 
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-1 ^urns Grammatimles d^ -ISoit I J^arac^j dU Bar Iltbrtas ^ol. i , 1872 T3ie 
chapter on the signs of interpnnctlon ic,, vfos edited by Dr PhllilT» in i860 

Y^rL are Cod cccczvi , ccccxxll Bodi Hunt. 1. Pocoek 9 M PariM 
^c. 160 o Add- 7201 Pnlat Medic. cxiU GOttlncen, O ' 

B 0 ^* h’ ^ ®'"**'* *8" 8®® Cambridge, (Mil. ot tho C.K. 

S3 or this W(>rh there are many MSS In Europe, dlDering trom one another In 
the qnantity of the 8(^olla and the retention or omission ot section 6 
Jfu 272 AO 27 *5 /6itt ii. 277 

tills work have been edited at xwrinns times, bnt a comnlete 
1 8^v ' , /Miaow made a x erj small beginning In 18 j 8. ^ Sea 

the list In hcstle a Brevis Lingual Syr Gmmmatiea, 1881, pp si S2. MSS or 


this work— Cod Vat clxx , cclxxxli Pnlat Xlcdlc.xx\l Bodl Hunt 1 Brit 
Mus.Add TlSO, 2I.1SO, USolD, Berlin, Alt ]}e^t 11, baclian 1J4, Gottingen, 
Orient ISa Combridge, coll or the S P (J K. 

8f.BO.U 234 Mbb — Cod lot elxxllL lXiris,Aiic. foudalJI , Cariibridge, 
coll ot tho S P 0 K Tills work ha-x been translated Into Arahic— lOirlx, Am. 
roiids 128, Brit Jrim. 18200 Bodl Hunt 48, Berlin, Sachnu 81 Cambridge 
erti or tho S.P C h Mr Ik J H GottlicII Iiia n’cciillx lilhngriphcd, “ tor 
private circulation oul},” u sinnll portion or this work xlt, Inxls ii , ch Hi 
sret B, paragr b, 011 plants (20 pp or text, s jiii or prerace) the tillt Is A lid 
o/Piaatsondtlietrl ropertlesfnnthe Vriiunil* AiidiHi>/( rroorivsbur £lAnli,o 
edited btt Ittchard J Jl Goltheil,!} 4 

e MS8.-Cod Vntclxlx. Bodl Or 407, Hunt 521 ParN.Aiie 

M. Drft MuaOr 1017, Berlin Bachau8„, Unibrld{,i., coll 

r.?. *'8'. Bunt 490 Brit Mns. Add 

‘1^5!#"®®', SnppI 76 Tlirte are two Aiubte traiixlntlotis 

8*® Aotenheng, Catal , n. 201, ^o 247 

30 Bodl Hunt 1, Cambridge coll, or tbe bP&K. Tlicrc is an Arabic 


sec Brit Mus. Add 7180 , 

1 . _ 1 "**> patriarch or Antlocli, and com 

biidatU, p 87 sj ^ also nbn\ e, p 432 
aw Other MBS ^arls, Anc-runds IJS llcrlln, S.achau 

n translated into Arabic (see Zoti-iiber}!, 

f«rf».Ane. fonds 07 Medic. Pnlat xllx 
nZTiZi rl^rx 1"^° Asscmani In Slal, teriptt 1 ett 

SJS Aie’ x’6.“®l'l» ix. Ho(ll Hunt 1 

tanllaiS^ImJArabte.’ 

i^nsanu Kirech, Anth n iAtln translatiou, in two volumes 1760 Botli tfsrfc 
M '“4 and tho work desencs a new edition 

niMeSlu f “ which supplied Assemnni with tho greatest reirt of tho 
nuilerinls tor the second xolume of his BiW OrlcntoJis, ImJe^ciicdlted by 
““®8* '■**■1 Psrt tl in two xolumcx, 1872 74, 
xohime, 18(1, accompanied by a Latin tranalntion ami 
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ffbali, Iio undertook to innko a recension in Antbio of the political 
history, which ho all but finished within tho space of one month 
before his last illness caino on * This edition is ennehod with many 
references to Muhammadan u-ntors and literature which are wanting 
in tho Sjnac It is entitled al MuWitsarfi 'd Dincal, oi “Com 
pendiotis iristor\ of tho Dj nasties ”» As a poet Bar Hobra-us is 
admired hj his countrymen, and c\on Henan has thought tho poem 
on the theme JoiiffZea; JIcliorT’/iilosop/iirt tobouortlij of ptibli 
cation * Some of tho poems uoro badlj wilted and translated by 
You Lengerko in 183G 38 according to the Pans MS Ancion fonds 
1 30 , others ha\ o been published bj tlio Maronito pnost Augiistiiins 

Scebibi at Homo, 1877 Tho Carmen dc Dtvtna Sapi- 

entta was brought out so long ago ns 1638 by Gabnol Sionita, 
and has been republished at Homo in 1880 by Yohannn Notayii 

Haraniu Ua^) * In his }outh Bar Ilebrcus wrote 


855 


a Iwok on tho interpretation of dreams, pudaJiSL Jtehna ® , and in his 
later j ears ho made a collection of entertaining and humorous stones 
in Sjnae, entitled A7//(d6Anrf/i{' Timnnavl mghahhnUnl, with 


an 


Arabic counterpart under the title of Daf al Hamm (jljll 

" the Drn ing awaj of Care ”® Tlio contents of tho TunnSyS are, 
howc\ cr, more i aried than tho title seems to i)ronnsc, as maj bo 
seen from Asscmnni’s enumeration of tho chapters, li 0 ,n 306 ^ 
Contemporary uitli Bar Ilebneiis, though somenhnt }oiiiiger, no 
maj place Daniel bar Khattab, to nhom Asscinani has doiotcd tno 
articles iii the// 0 , ii , at pp 214 and 463 Among tho poems ot 
Bar llobneusnc niiil verses addressed to this ilanicl hj thoNcstonan 
Khaims Kar KardfiliC nitli Ins rc 2 il\ and another hj Bar Hebrn-us* 
He coinjioscd abndgcincnts in Aralnc of scicral of Bai IKbrams’s 
works, c g , tho Komoeanon,^ JJlhtei, Aii^ar Minurath Kudh 
shS, Kithtlbhii dhS Bhdlhuthd, and the laigcr grammar An indc 
])cndcnt work of his, also in Arabic, treats of The Bales, or Fust 
Fi maples of the Faith and Consolation oj the Hearts of Believers ** 
With Daniel bar Khattab ne luaj close our list of Jacobite writers 
III tlio literature of S\ na The ICestorians kejit tho lamp btimiiig 
for a little, though not much longer, ns wo shall irc-tciitlj sco 
SliLlCmon, or Solomon, of Khilat or Akhlat, on tho shores of 
Lake Van, was present ns metropofitan of PCrath dC Mnishiin or 
al IKsrali at tho consocration of the tatholicus Snbhr isho* in 1222 
Besides some prajers and short discourses {sntmrOnZ), howToton 
treatise on the figure of tho heai ens and tho earth,*® and compiled 
a volume of analecta, partlj theological, partlj historical, which 
lie entitled Kilhdhlta dht DhehbOrUhd or “ tho Bee ’’ It is dedicated 
to Ins fnend Narsai, bishop of Khuni Shablidr or Beth Wank, 
called by the Arabs al BawTizig or al Bawuzij,** on tho lessor Zab 
Of this woik an nnahsis has been giion bj Assoinam in the B 0 , 
111 1, 309 324, and there is a Gennan translation of it by Schon 
folder, 1806 It has been recently edited bj Air E A W Budge, 
of the British Alusciim, wath an English translation, Oxford, 1886 ** 
This w as an age of song w itli tho Nestonans, in which In cd some 
of their favourite writers of hj mns (1) One of tho most conspicu 
ous of these is George Wards (tlie Hose) of ArbCl or Irbil, whoso 
poems have entered so largolj into tho use of the Ncstonnn Church 
that one of their sen ice books is to this daj called tho Wards *• 
His date maj bo gathered from certain of his hjanns, which speak 
of tho calamities of the years 1535 38 = 1224 27 A p (2) Al»ut 
tho same time fiourishcd Alas'Qd of tho familj Beth Kashsliu (in 
Arabic Ibn al Kass), who wras phjsicinn {haUm) to tho caliph al 
Alusta'sim (1242 68), and outln cd his patron *® One of Ins poems 


1 JIO il 204 

2 ^It’cd by FococKwltli a Latin translation. In 1063 

DntMus.Add 0914,0952,1,23304 6 Bodl Pocock 64,102, PnlatModlo. coal 

4 Sicriv Bodl Hnnt 1, Marsh 201 

Anc. fonds 118, 180, 167, Paint. MwIIc. 1x11 (Ctotal , p 110), sea also Cod Vot. 
ccccxxH Bodl Poe. 298 , Berlin, Alt. Best 41, 2, 3, and toelian 01, 4 J 
» B 0 , II 271, No 20 « ms , il 208, note, col 2, No 81 .P_2<2, note 1 


and 

is contained In Paris, Anc. fonds 100 The catalonio of Bar nebTOUs s 
works In B.0 , II 208 note, adds one Arable book, to this Iona list (eol ljHo 
IP nt the foot) of which wo know nothinp bnt tlie title there given In SjTino, 
Klithablid dhS Ifenyan 1 idArdn?, “ On tho Kensnro of Gain 

8 Pa> no Smith, Catal p 877 Catal Vat , Hi 858. „ „ „ - ,, 

9 BO, II 403, Cod IntAiah doxxxil (Mai, Scrlptt. Tell NovaColl ,ls 678). 

10 B 0 , II 404 

11 Ibtd., II 244 Cod Vnt Arab. Ixxlv (Mnl, op elt , Iv IM). 

w B 0 , II 463 No 76 , Bar Hobnens, CJiron. Bed™, II 371 

H B 0 , IIL 1, 310 14 See Homnnnn, A«»nT«, pp 189 and 298. 

M Mbs —Cod Vnt clxxvl , clxxvL , Brit. Mus. Md 2M(6 HAS Add i6, 
Mnnieh, Cod. Syr 7 (with nn Arable translntlonk Bodl Pocook iPan d^rto, 
Anc. fonds IIS, contain only nn Arnblo translation, dilTcrcnt ftom tiiat I 
tho Muntcli JIB . <n 

IB Badger, The Xestoriani II 25 A few speohnens ore given by Cartsm m 
the Liber Thesauri, p 61 Badger has translated one, op eft, 61^ 

17 Catal Vat , Ili 891, nt tho top. Important 11m 

Cod. Vnt. dxxxiv , Berlin, Alt Best. 24, Saehnn 188, Csmbridgo, coll of the 
8 P 0 K. * 

18 S.0 ,llf 1,061 , Bar HobrajnSjfffet Byiwsf ,PP.6M 62S{transl ,pp.84W42). 


111 p 889) (3) Khamis bar Kardulie of Arbcl was a yonneer 

I'l’’ from his corrcspradenco A'hamis 

■with Daniel bar KhaMfib (tee aboio) Ho too has hequeathed Ins 

’’ooUivliloh Instill called Qabnel 
the (4) Gabriel Kamsn (the Locust) w ns a monk of Beth Kams-, 

Kukn. Ho heenmo metropolitan of Arosul, and was present nt tho 
consecmtion of Ynbh alalia III m 128) =» 31, ore is a long poem 
of his m Cod Yat clxxv {Catal , m 376), treating of tho creation, 
the mcanintioii, the life of our Saviour, tho preaching of tho apostles, 
and the praises of the fathers of tho church, and concluding with 
an encomium on Sabhr ish6', tho founder of Beth JviUa. (6) John John of 
of AIosiil was a monk of the coni ont of St Alichnol near that citj ^ Aloml 
Ills woik entitled KZthahliS dliZ ShappXr BitbbSrc was published 
at Homo in 1868 bj K J Ahllos, archbishop of 'Akrii, as a school 
book, under tho title of Diredonum Spmtmle It is, of course, 
iinposfublo to sij to wlint o'stont tho ongiuni has been tampered 
witli in such nn edition, bnt there is a AIS m tho Bnt AIus Or 
2450 Tho composition of tho work is placed by AIiIIos in 1245, 
and tho death of tho author by CardiHii {Lib T/ics, p 120) m 1270 
'Ahhd islio' bar BCnklia holds nearly tho same position in rcgnnl 'Ablid 
to tho Ncstonan Clmrch that Bar Ilobrams docs in relation to the Ishr, bar 
Jacobite, though far inferior in talent and learning to “tho Son ofBOrlkha. 
tho Hebrew ’ Ho flonnshod midor Yabh alalia III , being firstlj 
bishop of Shiggiir (Sinjar) and BCth 'Arlnj e about 1286,"* and after 
wards, before 1291,®* metropolitan of Hisibis and Armenia lie 
died 111 1318 "® Ho 1ms left us a list of liis own publications nt tho 
end of tho Catalogus Lxbromm, in tho B 0 ,m 1, 325 sq Sci cnl 
of theso seem to ho lost, — at least they do not appear in the catn 
logiios of our collections, — such as tho commentary on tho Old and 
Now Testamonts,"7 tho kUliSbha Katholil os on tho marvellous dis 
jicnsation or hfo of our Lord on cirth,*® tho KetlmbhS Skolaslil os 
against all tho heresies,® the book of tho mj stones of llio (ireck 
pTnlosophcr8,®“ tho twelve discourses comprising all tho sciences,®* 
and tho ecclesiastical decisions and canons,®- as also an Arabic work 
with tho title Shall manrand or “tho King pearl ®® Tho Mai 
gSnitha or “Pearl" is a theological work in Ino scclioiis, treating 
of God, tho creation, tho Christian dispensation, tho sacraments 
of tho church, and the things that prolignro tho world to come 
Thoro IS a careful analjsis of its contents mB 0 , iiu 1, 352 300 
It has boon edited, witli a Latin translation, m Aim, SenpU Veil 
Kora Coll , \ , and done into FnghsU by Badger, The Kestorians, 

11 SSOsff Tho date of compositioins 1298** 'Abhd isho' himself 
translated this work into Arahio in 1312, ns wo loam from 'Amr 
ibii AIntta in tho Majdal, where largo portions of it are quoted 
Tho Colledion of Synodical Canons or Kosnoennon is also fiilh 
annhsed by Assemam, H 0 ^ 1| 332 351 It lias been witccb 

with a Latin translation, in Mai, AcryiW Felt kora Coll As 

a poet ’Abhd islio' docs not sliino according to our ideas, althongU 
ins countrj men admire Ins a crscs greatlj Not onlj is be obscure 
in aocnbiilary and stjle, but be has adopted ami cion craggerntea 
all tho worst faults of Arabic writers of rimed prose and s. nbblers 
of verse ^ Hm pnncipil ofibrt in poetry is the 1 aradisc of Mm, 
n collection of fiftj poems on tbcologicnl subiects, w iidi 1ms been 
n 7 mIjscdbyAsscmnm,AO,iii 1,320 332®® This aohimo was piib 
lisbcd bj tlie author in 1291, and in 1316 ho found that it was 

ncccssarj to add nn explanatory commcntnra ®® Anotlicr collcclioii 
of twenU two poems, which may bo regmlcd ns parts oiono com 
position, treating of tbo loco of wasdoni **"‘1 " 

in Cod Yat clxxn {CataL, ui 369) and Bodl Alareb -01 (1 
Smith, Catal, v 610), and a third, >**cli'd***g " 

selection from flio Faradise, is contained in Bodl Afarsb , 301 
Of his minor works, enumerated in the B 0 , in 1, 361, tlio con 
Eolatory discourses, tho letters, and the commcntnrj on the cpistio 
of An^otlo to Alexander concerning the great art (nlchcnij ) seem 
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to Iw lost The turgSimf are collecteii jn ft MS “it B<'rlin, Altor 
Bcstftfid 41, 4 His commentaTy on an enigiAfttical poem of Simeon 
Shankelatri \re have already mentioned (see ftbove, p 852). To ns 
■bis most nsefnl •work decidedly is tbe Gaidlami of SooU, -which 
forms the basts of rol in. part i of Assemani s Onent There 

IS an older edition of it I 7 Abiahatn Ecchtllensis, Rome, 1053 It 
has been translated into English by Badger * The CaMojnt con- 
sists of fonr parts, \n,, ^ 1 ) -the Scnptnrcs of the Old Testament. 
■«nth snndrv apocrypha SO, iit 1, 5 , (2) the Scnptnre.s of the 
yew Testament, p 8 , (3) the Greek fathers who were translated 
into Synac, It 13 , (4) the Synac father®, cbiefiv, of conrse, of the 
yestonas Chnrch, ]>p. 65 362. It is to be regretted that Abhd 
ishc contented himself merely mth ennroerating the titles of 

* Thf A<^ortang, iL 361 Badger a.°ctibes the work to the year 
12ftS, probaUv on the anthontr of his MS 


l>ook«, and never thought it worth his while to giro tho date of 
the wnters, nor even to arrange his notices in anv kind of chrono 
lineal order - 

After Abhd Isho there arc hardly anv names among the yes- 
j tonans wortlii of a place in the hteniy bislori of the Svnan 
nation Me may make an es<cj>tion in "favour of the calh<>licns 
Timothy II , v,ho was elected in snccession to Yabh olaha 111 in Timo'hy 
1318, having previously been mctrojiolitan of Moml and Irbil ll 
under the name of To./'ph * Ht> note a work on the sieraincnts 
of the church of which has given an analrsis tn SO, 

111 1, 572 5S0 * His death took place in 1328 (\\ \\* ) 


~ MSS — Cod Vif clstn , BAS Add. "Ofimpcrrecf), Pome BilJ 
Vitt Eman. A 1114, MSS lusior 102, Cambridge, coll oftheS P C K 
* jBO,iii 1 , ICT * Vat. cii 


i5YZRA>r, a distnct town of Bnssia, in the government 
of Simbirsk, lies 90 miles to the south of Simbirsk, a few 
nulcs from the Volga It ongmated in a fort, erected in 
1683, to protect tbe district from Tatars and Circa-ssians 
Jfostof its inkabifants (24,500 m 18S2) are engaged in 
gardemng and tillage. In tbe large villages of tbe snr- 
rounding district, one of the richest in &imbirsk, various 
petty trades are earned on &jzra-3 ias long been in 
repute for its tanneries and manufactures of leather 
(£20,000 annually) (Several ^our-milis and other manu- 
factures have recently sprung up Tbe town is connected 
by rail rnth Penza and 3rorshansk m the west, and with 
Orenburg in the east, and much gram is exported, timber 
13 brought from the upper Volga, -and mamifaetmed wares 
from y ijni-Xoigorod. In 1882 tbe goods skipped from 
Syzrafl and Batraki (a port on tbe Volga) were \alued at 
£153,540 In the same year tho grain and other ivares 
scut by rad exceeded one mdhon cwts. Syzran is a badly 
budt town, most of the houses being of wood 
SZAB.4^KA (Oerman, Miirtn-T/terettoptf), a royal free 

of Biics, on Lake Palics, 
ia46 8 2* JatandI9 42' E, long It is the centre of an 
intense agricultural distnct and has bttle daim to special 
distinction There are a chamber of advocates, an upper 
gymn^mm, a state trauung institute for governesses and 
Cfil commercial school The population 

(61,36 ( m 1880) was about 63,500 m 1885, mostly Hun- 
Bnnyevica {a branch of Servians) 

eoSvAT mi’' 0“ Koros, in tbe 

^nty of B4k^ m a place noted for tbe wealth of its 
peasantry and the exceUence of its breed of horses The 

^p^afion w^ 22,504 in ISSO, and about 24,000 in 1885, 
speaking Hungarian 

SZAI^AR.yfiAIETI, a royal free town of Hungaiv m 

Sd?o”?i^° ^orth-^stern Railway, in 47” 49' H lat 

Son ^ ® a Catholic 

So? ? ^ semiuaiy, a male and female normal 

J’ Government ofBees. The town has a 

ThepopuStmni 

at tbe inSux of the ifaros, m 46” 16' X lat and 20’ in'^ 

the^iimmerce'S'J^^cSKf the^Alldiffi Sman 


Catholic gymnasium, a state real school, and a library 
■with about 80,000 volumes There arc a rranci®can, a 
Piarist, and a 3hnorite conient, and a large hospital, ^as 
well as various Goicmment offices, a superior Ian court, 
and a chamber of advocates The inner toivn consists of 
■fine bToad streets and large sijiiarcs adorned with many 
palatial edifices, but the suburbs, inhabited bv the jiais- 
nntiy, arc little superior to ordinaiy Hungarian iillage.- 
The nver is spanned by a railniy bridge of stone and a 
fine suspension bndge Szegcdin possesses factories of 
soap, boda, matchas, candles, leather, and spirits, steam 
and saw mills, and salt and tobacco magazines It is 
the chief scat of the manufacture of pnjinJn (a kind of 
pepsicum) and of a pastry tnrhonya, lioth largely exported 
to all parts of the world During the sniamer the ship- 
ping tode IS very bnsk, especially m com and tim'ber 
b/egedm IS an important station on the Alfold-riume and 
the Austnan-Hunganan State Railways, and u a temimus 
of the -^jad-Oanid Railway Tho inhabitants in 1 880 

tiSy Magyar^'^' (estimated), en- 

Since tlic I5di ccntniy S7e;jcdin has been one of the most nromt- 

uotonons for its mam 
" Strong detachments to tlie 

national Jlimpnan atmr In Inly J84P the scat of the Govern! 
went im tMnsftrrca hither for a short time In IHarch 18/8 the 
was alwio^ complcteU destroyed by an mnniiatjon In the 
raran^tnicfiou the site of tho old fortrvss'nas laid out ^ a pnIJm 

SZEMTES, a market toivn of Hungatr, m tbe countr of 

k I (1885) and a promenade 

inhabitants are chiefly cmjdoyed in nmncultura in 

18^0) ” l!" population (28,71 2 zu 

of mS chief town of the coun^ 

In 1880 y “'IJ- 

tes, numbeni fs,,,;, 
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